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PREFACE.

The research described in this thesis was

carried out in order to assess the value of

histological examination of certain tissues in the

diagnosis of several rheumatic diseases and in

assessing the results of treatment.

The w rheumatic diseases " include a variety

of conditions which have in common pain in limbs,

joints, or the connective tissues of the trunk,and
the absence of bacterial infection of affected

tissues. They may be classified as follows

a) Conditions in which arthritis is the

predominant feature - rheumatoid arthritis,

ankylosing spondylitis, osteoarthritis and

gout,

b) conditions in which arthritis is a prominent

feature, but less significant than the

presence of lesions in other tissues -

rheumatic fever and systemic (disseminated)

lupus erythematosus, and

c) conditions in which arthralgia or myalgia

are prominent clinical features - poly¬

arteritis nodosa, dermatorayositis,

scleroderma and fibrositis.

No observations on fibrositi# have been made in

the present study, in which the emphasis is largely

on the changes found in rheumatoid arthritis. For

the 3ake of brevity, the remaining diseases in the

group are frequently referred to as " other

rheumatic/



rheumatic diseases."

Much interest has been shown in the histo-

pathology of the rheumatic diseases during the last

decade. Diseases such as rheumatoid arthritis,

which had previously been considered to be

predominantly articular, have been shown to affect

several other tissues. Thus, claims have been made

that specific lesions occur in the Joints, sub¬

cutaneous tissue (as nodules), muscles and nerves

and that the histological examination of such

tissues is of value in establishing the diagnosis.

These claims have been disputed, so that the

diagnostic value of histological examination is not

clearly defined. The establishment of a Rheumatic

Research Unit at the Northern General Hospital,

Edinburgh, provided the opportunity of collecting

some of these tissues, e.g. nodules and muscles,

and the routine material passing through the

Pathology Departments of the University and Royal

Infirmary, Edinburgh, proved a ready source of

synovial tissue and nerves. Lesions occurring in

each of the tissues in rheumatic diseases have been

compared with lesions occurring in that tissue in

the absence of rheumatic disease. These comparisons

indicated that a very few lesions, such as the tophi

of gout, were diagnostic by themselves. None of

the lesions found in the other diseases were

specific, but when all the features of the cases

were assessed, it was possible to reach a definite

diagnosis in most of the cases studied.

while/



While the research was in progress, cortisone

and ACTH were introduced into clinical medicine.

The dramatic clinical response which these hormones

produce in the rheumatic diseases raised the

question whether the clinical improvement of the

patient was accompanied by changes in the histo-

pathology. It thus became important to assess

whether examination of tissues before and after

treatment with such hormones could give any

indication about their affects. It was found that

the naturally occurring lesions in most of the

diseases and tissues studied were such as to make

such serial examinations of very limited value.

Although intended to assess the value of

examination of tissue obtained during life, much

of the material studied was obtained at autopsy.

It is felt justifiable to include such material

since living patients are likely to be encountered,

whose disease state corresponds exactly with that

of these deceased patients. The inclusion of the

autopsy cases resulted also in the study of another

aspect of the pathology of one of the more important

rheumatic diseases, namely, the cardiac lesions of

rheumatoid arthritis. There is a discrepancy between

the results of clinical and pathological studies of

this subject and the conclusions drawn from several

pathological investigations have varied. It was

hoped, therefore, that a review of the changes in

some 60 cases of the disease would help to

elucidate their significance.

The/



The following publications contain material

which appears in this thesis

1. The Histopathology of Diarthrodial Joints in

Ankylosing Spondylitis - 1951, Ann* Rheum.

Bis. , 10, 393, The synovial lesions

reported in this paper are described in

Section I.

2. Focal lesions in Skeletal Muscles and

Peripheral Nerves in Rheumatoid Arthritis

and other Conditions - 1952, J. Path. Bact.,

64. 21. This is a much shortened version

of Sections III and IV combined.

Section II of the thesis is based on a paper read

to the Heberden Society on December 7th 1951

and will be published in the July 1952 number of
M The Annals of the Rheumatic Diseases.*" A

shortened version of Section VI was read to the

Edinburgh Pathological Club in May, 1951.
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1.

SECTION I.

The Value of Histological Examination of

Synovial Tissue in the Diagnosis of Rheumatic

Diseases.

INTRODUCTION.

It is largely an open question whether the

synovial tissue cf joints, bursae and tendon sheath|s
shows changes which are specific to any of the

rheumatic diseases. In 3ome of the diseases, such

as ankylosing spondylitis, systemic lupus

erythematosus and polyarteritis nodosa, this is due

to a lack of adequate studies of the histcpathclogy

whereas in others such as rheumatoid arthritis

different authorities disagree about the inter¬

pretation of the changes. Most workers agree that

the appearances in osteoarthritis, gout and

rheumatic fever are usually characteristic. The

object of this section of the thesis is to record

che findings in synovial tissue in the rheumatic

diseases in comparison with those in non-rheumatic

diseases, such as septic arthritis, non-specific

tenosynovit is and traumatic lesions such as torn

menisci. It will be shown that no specific lesions

occur in rheumatic diseases, wit'i the exception of

those found as the result of urate deposits in

gout.

The first detailed descriptions cf the changes

in/



in the synovial tissue of joints in rheximatoid

arthritis were given by Nichols and Richardson

(1909), who drew a clear distinction between the

lesions in rheumatoid arthritis and those in

osteoarthritis. These and other early papers

(Strangeways, 1918 ; Fisher, 1924) did not attach

any specificity to the features 5c«n. However,

Allison and Ghcrmley 1931(a))laid great stress

on the occurrence of lymphocytic foci in rheumatoid

arthritis and regarded them as peculiar to that

disease. Since then there has been much dis¬

agreement about the significance of the changes in

rheumatoid arthritis, much of the argument being

concerned with the interpretation of these foci.

Key (1934) described lesions in traumatic synovitis

which were basically the same as those in

rheumatoid arthritis, and similar features had been

noted previously by Wallace and Permar (1927).

Cn the other hand, Ghormley and J?eacon (1936)

regarded the foci as a specific reaction to an

abnormal, probably chemical stimulus.

During the next decade, most of those who

studied synarvial tissue regarded the foci as non¬

specific ( Iawson , 1936 : Inge, 1938 ; Jordan,

1938 ; Kllng, 1938 ; Bennett, 1941), but Fisher

(1937) stated that the changes in the later stages

of rheumatoid arthritis were specific. Bennett

examined material from 1,CCC cases of joint disease

and found foci in conditions other than rheumatoid

arthritis. In a later paper (Bennett, 1943), the

lesions/



lesions of rheumatoid arthritis were compared and

the conclusion dratvn that the usual appearances

are sufficiently different to Indicate that the two

conditions were entities of different pathogenesis.

Klinge (1932) has previously stated that the changes

In these two diseases differed only In degree.

Ghcrmley and Brav (1933) and Young anc" Macmahon

( 1935) noted that apart from tubercles, which are

not 'lways easy tc find, the appearances in

tuberculous synovitis are very similar to those of

rheumatoid arthritis. Freund (1933) described

changes in non-gummatous syphilis which are the

same as those of rheumatoid arthritis. Weber

(1944-5) mentioned the ncn-specificity of the

lymphocytic foci, pointing out that the lesions

Illustrated by Allison and Ghormley wore merely

germinal lymphoid follicles.

More recently Rosenberg (1949) and Collins

(1949 (a) & (b)) have stressed the diagnostic value

of the appearances in rheumatoid arthritis. Collin'3

conclusions were based on the study of synovial

tissue in 25C cases of joint disease. He regarded

as diagnostic a combination of hyperplasia of the

synovial tissue and villi, hyperplasia of the cells

lining the surface, congestion, oedema and massive

lymphocytic and plasma cell infiltration with large

foci, provided the specific features of other

diseases such as tuberculosis are absent. Bennett

(1952) in discussing Collin's paper (1949, b)

again expressed his opinion that the lesions of

rheumatoid/



4.

rheumatoid arthritis are not diagnostic and

Gibson writing in the most recent textbook on

rheumatic diseases (Fletcher, 1951) referred to

the absence of diagnostic criteria for rheumatoid

arthritis.

ith regard to bursae in rheumatoid arthritis,

Rosenberg (1949) described three types - small

adventitious bursae over bony prominences,

hygromatcus bursae and bursae arising from the

fusion of multiple subcutaneous nodules.

Adventitious bursae have only an incidental

association with the disease being lined with

hyaline connective tissue. Hygromatous bursae

(ganglia) show the same appearances as tendon

sheaths. The only other reference to the lesions

of bursae in rheumatic diseases which could be

found was in Hinge's monograph (1933( a)) This
author described a case of isclatec olecranon

bursitis in which the histological features were

mainly non-specific granulation tissue. Because

of the occurrence of "fibrinoid " necrosis in the

wall, the lesions were regarded as rheumatic.

Clinical involvement of tendon sheaths occurs

in approximately 40 per cent of cases of rheumatoid

arthritis (Kellgren and Ball, 1950) and in most

cases the lesions resembled closely those in the

synovial tissue of joints ( Bennett, 1943; Collins,

1949 (b); Kellgren and Ball). The conclusions of

Bennett and of Collins bout the specificity of

tendon sheath lesions were the same as in the

joints./



joints. Swift (quoted by Collins, 1936 and 1939)

noted that changes similar to these seen in the

tendon sheaths in rheumatoid arthritis occurred in

isolated traumatic tenosynovitis in young persons.

Much of the confusion regarding the pathology of

tenosynovitis arises out of the assumption of

Klinge (1932 and 1933) and other German writers

(See Albertinl, 1929) that cases of isolated

tenosynovitis in which the histological pattern

resembles that of rheumatoid arthritis are of

rheiimatic ori^n. It should be noted, however,

that rheumatoid arthritis may commence as teno¬

synovitis (V u- gartner, 1946).

Certain syndromes which were previously

regarded as separate entities are now accepted by

most authorities merely £,r, variants of rheumatoid

arthritis. Thus the changes described in the

synovial tissue in juvenile rheumatoid arthritis

( " Still's Disease') were the same as those in the

a cult form of the disease (Klinge, 1933(b);Portis,
1938; Angevine, 1942; Langley, 1945; Prichard,

1947). Cases of rheumatoid arthritis with leuko¬

penia am" Splenomegaly ("Felty's S/ndrome") had

joint lesions similar to those of typical rheumatoid

arthritis (Sach and Savage, 194C; Talkov et alii,

1942; Hatch, 1945). The cases so far studied have

been at a late stage and the synovial changes have

been in keeping with this, i.e., mainly fibrosis.

The joint lesions in cases of rheumatoid arthritis

with psoriasis were the same to those of typical

rheumatoid/



6.

rheumatoid arthritis according to Noroin (19.54)

and Bauer et alii (1941). On the contrary, Bench

(1948) believed that some of these cases ciffer

from rheumatoid arthritis proper in showing poly¬

morphs and haemorrhage in the synovial tissue.

However, the presence of polymorphs in scute cases

of typical rheumatoid arthritis is a recognised

feature (fisher, 1929) and old cr recent haemorrhage

is frequently seen in that condition. The lesions

cf synovial tissue in '' Belter's Disease " were

believed by some writers to be distinguishable from

these cf rheumatoid arthritis (Bauer and ..ngleman,

1942; Hollander et alii, 1945) whereas wepler

(1942) and Bench (quoted by Hollander et alii, 1945)

believed such differentiation to be Impossible.

The lesions described by Porter and Lcnergan (1932)

in intermittent hydrarthrosis were also very close t

these of rhe\amatoid arthritis.

There are very few reports on the histology

cf synovial tissue in ankylosing spondylitis.

Polley and Flccumb (1946) mentioned bio sies from

the hip and shoulder, stating that the histological

appearances were those of rheumatoid arthritis.

Boland (1949) mentioned similar appearances in

biopsies from three joints (site not stated). These

findings together with the fact that peripheral

joints in 8 - 18 per cent of cases show clinical

f eatures like those of rheumatoid arthritis (Dekkera,

1943; Boland and Present, 1945) is the basis for

the current opinion that ankylosing spondylitis is

merely/



7.

merely a variant cf rheumatoid arthritis ( Lawson

and Tyson, 1938; Goldberg, 1944; Collins, 1949

(c) ; Rosenberg, 1949).

The synovial lesions of pure osteoarthritis

are generally regarded as invariable fibrosis,

variable Vascularity and minimal round cell

infiltration (Nichols and Richardson, 1909 ; Sa wyer

and Ghcrmley, 1941; Bennett et alii, 1942)» However,

occasional mention has been made, of a more marked

inflammatory picture with round cell foci ( Parker

et alii, 1934; Key, 1936; hernwein and Lyon, 1942) .

Such changes are much more frequent and pronounced

when the osteoarthritis is superimposed on a

preceding inflammatory lesion ( " mixed'' arthritis)
and Ghormley (1938) stated that lucal collections

of round cells are never found in osteoarthritis

except under these circumstances.

Although the specificity of the reaction to

the urate deposits in gout has never been question¬

ed, the occurrence of cases with clinical

appearances similar to those of late rheumatoid

arthritis has been known for very many years

(Virchow, 1868; Lltten, 1876; Moore, 1887).

Pathological examination of such cases has shown

fibrous ankylosis with urate deposits (Lang, 1937;

Ludwig et alii, 1938; Kersley et alii, 1950) b\it

changes in synovial tissue were not- described.

in synovial tissue in some cases cf gout simulated

those cf rheumatoid arthritis. Sherman (1946)

described/

Collins that the proliferative changes
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described granulation tissue along with urate

deposits in a case of seven months' duration.

Most writers on the pathology of synovial

tissue in rheumatic fever stress trie occurrence of

focal lesions analogous to the Aschoff bodies of

the heart (Coombs, 1911 ; F'ahr, 1921(a)jSwift, 1924;

Klinge, 1932 and 1933(a)). Bennett (1943) examined

joints from eleven cases but was unable to find

focal lesions in any of them. Apart from the focal

lesions, the changes described have been intense

non-specific acute inflammation in the early stages

(Collins, 1949 (<3j ) or congestion, oedema and mild

lymphocytic infiltration. Involvement of tendca-

sheatbs was reported by Murphy, (1945) who describee

and illustrated marked proliferation of surface celljs
and round cell infiltration. Tnu specificity of

the changes in this disease would appear tc depend

on the presence of the focal lesions.

Cnly three brief references could be found to

the pathology of synovial tissue in systemic lupus

erythematosus. Tremaine (1934) examined the knee

in one case, finding hypertrophy of villi and

perivascular inflammatory cells throughout the sub-

syncvial tissue and capsule. Ginzier nd Fox (1940)
described slivht hyperplasia of the cells lining the

siirfa.ee anc a small piece of fibrin on the surface

the only abnormalities in the one knee which they

examined. Lc?anan (1951 (a) ) referred to round

cell infiltration of venule walls and fibrosis of

the synovial tissue in five cases, ^one of these

writers/
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writers published illustrations of the synovial

lesions. Clinically, this condition resembles

either early rheumatoid arthritis or rheumatic

fever, but deformities of the type seen in late

rheumatoid arthritis are rare (Slccumb, 1940 ;

Bywaters, 1949; Lansbury, 1949). Fletcher (1951)

observed that polyarthritis in this disease may

precede involvement of other systems by years.

The only reference which could be found to the

lesion of synovial tissue in polyarteritis nodosa

is the abstract of a paper read to the American

Rheumatism Association (Lowman, 1951 (b) ). This

author described the occurrence of leslpns similar

to those seen in other tissues in the disease.

MATERIAL AN L MBTHC1.

A. Joints.

Synovial tissue from joints has been studied

from 59 cases of rheumatoid arthritis, consisting

of specimens from 84 joints. In 42 cases material

was obtained .from one joint only, in 11 cases from

two joints, in 4 cases from three joints and in 2

cases from four joints. The anatomical distribution

of the joint material is shown in Table I. Multiple

blocks were available from 35 joints, comprising

28 knees, 3 shoulders, 3 elbows and 1 proximal

interphnlangeal joint. Whenever possible they

were taken from the suprapatellar pouch, the medial

or lateral compartment and the infrapatellar fat

pad. An additional block was sometimes taken to

include./
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Table I.

Anatomical Distribution of Synovial Tissue from Joints in Rheumatic Diseases.

Joints

Diagnosis Total
Oases

Total
Joints

Shoulder Acromio- Olavicular £
o
£3
H
ft

1 H
o cs
pl C3
p fcc
« d
V 03
co rh
p c3
03 £3
s3 p.

o
p
d
•H rH

oo
H 03
co to
e d
•h co
k h
o co
^ £3
ft

1
d
03
p h
d to
•H 03

bo
h d
M /T<

■

p h
co co
•H £3
ft ft

ft
♦H

0)
03
cl

03
r~?
M

< Posterior intervertebral Pi
co
h

i d
o c3

g5u; cc
p h

: c3

Rheumatoid Arthritis 59 84 9 1 6 1 7 9 1 3 47

Ankylosing Spondylitis 8 11 7 3 1

Osteoarthritis 27 31 1 16 7 1 5 1

Gout 2 5 1 1 1 1 1

Rheumatic Pever 11 14 1 1 1 11

oystemic Lupus
Erythematosus 4 8 1 1 6

olyarteritis Rodosa 3 5 1 4

Total 114 158 12 1 7 2 9 10 1 27 79 o
<5 5 3
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Include cne or other meniscus and In nine cases

two adjacent blocks wore taken from one or other of

the regions mentioned. Thirty one of the cases

were examined post mortem and provided material

from 54 joints : eighteen of the autopsies were

carried cut by the writer. In wio remaining 35

cases, the tissue was obtained at cne or more

operations from 29 joints.

Synovial tissue obtained from 74 Joints in 55

cases of ether v'hematic diseases was also studied.

This consisted of 11 joints from 8 cases of

ankylosing spondylitis, 31 joints from 27 cases of

uncomplicated osteoarthritis, 5 joints from 2 cases

of gout, 14 joints from 11 cases of rheumatic fever,

8 joints from 4 cases of systemic lupus erythematosus

and 5 joints from 3 cases of polyarteritis nodosa.

The anatomical distribution of this material is

shewn in Table I, Blocks were ten as in

rheumatoid arthritis. Practically all the material

from ankylosing spondylitis and osteoarthritis was

obtained at operation, whereas the other cases were

all studied post mortem.

The above specimens were compared with tissue

from a single joint in 146 cases of non-rheumatic

disease, comprising 41 cases of non-specific

synovitis, 7 of loose bodies in joints, 7 of septic

arthritis, 4 of osteochondritis, 28 of torn menisci,

19 of cysts of menisci, 2 of haemophilia, 35 of

tuberculous arthritis, 2 of syphilitic arthritis

and 1 of amyloidosis of the knee. The anatomical

distribution/
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distribution of these cases is ehtrvn in Table II.

Most of this material was obtained at operation and

was filed in the collections of the Pathology

Departments of the University and Royal Infirmary.

In the majority of cases only one or perhaps two

sections were available.

B. Bursa®.

Tissue frcm bursae was studied from 7 cases of

rheumatoid arthritis, 114 of non-specific bursitis

and 6 of tuberculous bursitis.

C. T en don She aths.

Tissue from tendon sheaths v.a.3 studied from 4

cases of rheumatoid arthritis, 2 of systemic lupus

erythematcsis, 75 of non-specific (excluding

stenosingj tenosynovitis and 27 of tuberculous

tenosynovitis.

In all cases, the blocks were embedded in

paraffin and sections were cut and stained with

haematoxylin and eosin. lor comparative purposes

the occurrence of the features considered by Collins

(1949(b) ) as diagnostic of rheumatoid arthritis was

recorded. The presence or absence of necrosis and

fibrosis was also noted. in rheumatoid arthritis,

the total duration of the disease und the duration,

clinical activity and stage ( Steinbrocker «t alii,

1949) in the joints studied was recorded.

RESULTS.

A. Jpint s.

Rheumatcld/
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Table II.

Anatomical Distribution of Synovial Tissue from Joints in

Non-rheumatic Diseases.

Diagnosis Total
Cases

Joints

fs
o
.5
H
fa

1 H
o a
P, CD
fb bO
K a
V ®
CO 1—1
■P 03
o x:
23 P -roximal inter- phalangeal P.

■H Knee Ankle

1 rH
o cd
CO CD
(M bo
CD C
■P CO
CO r—(
+3 CD
a; jc
5S P-

(b
cc
H

1 3
o o

es
CD CO
+3 H
X O

Non-specific Synovitis 41 2 1 1 35 2

Loose Bodies in Joint 7 7

Septic Arthritis 7 1 3 1 2

Osteochondritis 4 4

Tears of Menisci 28 28

Cysts of Menisci 19 19

Haemophilia 2 2 V

Tuberculous Arthritis
K

35 rA 3 29

Syphilitic Arthritis 2 1 1

Amyloidosis 1 1

Total 146 3 2 • 2 4 129 1 2 3
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Rheumatoid Arthritis.

The combination of lesions regarded as

diagnostic of rheumatoid arthritis by Collins (Figs,

1-6) was seen in 24 joints (Table III). In 13 of

the joints necrosis was seen in addition to the

other features (Figs. 7- & 8 ). Fibrosis, usually

of fine degree was seen in seven of the joints

(see later section). Atypical features which were

present in addition tc the "diagnostic " ccmbinatior.

included abnormal numbers of pol^iaorpha (Fig. 9)

or plasma cells, the latter sometimes containing

Russell bodes ( Fig, 10).

Thirty joints showed evidence of activity, but

lacked one or more of the above criteria (Table IV).

Thus in some joints, all the features were present

except villous hyperplasia (Fig. 11) and In others

the inflammatory infiltration was of moderate or

slight degree. Necrosis was present in 1C of

these joints. Fibrosis was seen in 17 joints and

though sometimes fine, was usually more active and

more extensive than in the previous group. One

joint showed unusually cellular J. uresis with

rather loose round cell Infiltration (Fig. 12). Two

joints in thi3 group showed lesions resembling the

subcutaneous nodile of rheumatoid arthritis rather

than the usual lesions (Casos 20 and 33, Fig. 13).

In 24 joints the most prominent feature was

old-standing fibrosis (Table V). This was

accompanied in some cases by slight proliferation.

In one by healed arteritis and in another by meta¬

plasia/
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TableIII.

SynovialTissuefromJointsInRheumatoidArthritisshowing "DiagnosticwPathologicalFeatures.
Case

Joint

Total

AffectedJoint

Necrosis

No.

Duration

Duration
Stage

Clinical Activity

presentas wellasother featurea#

acromio¬ clavicular

7

7

Active

-

4

knee

10-12yrs.

7

II

Active

—

5

knee

20yrs.

7

7

Inactive

-

6

knee

18yrs.

?1yr.
Ill

Active

+

7

shoulder

2yrs.

<2yrs

II

it

-

15

elbow

13yrs.

<13yr.
III

+

17

elbow

32yrs.

2yrs.

II

M

-

18

knee

2£yrs.

2yrs.

II

Inactive

+

19

knee

10yrs.

<10yrs

II

Active

23

L.knee

8yrs.

<■1yr.

II

it

-

29

hip

?

?

7

7

+

30

elbow

7

7

7

-

32

knee

?

?

7

7

+

34

shoulder

7

?

7

7

+

38

knee

3yrs.

7

9

7

•mm

39

elbow

9yrs.

3yrs

7

Active

+

40

knee

7

7

7

Inactive

+

43

wrist

1yr.

5mths

I

Active

-

44

metacarpo¬ phalangeal

9

2yrs.

II

ft

prox.inter phalangeal

2yrs.

II

It

+

45

hip

17mths

17mths

7

49

knee

7yrs.

2yrs.

II

«

-

51

knee

10yrs.

2?yrs

II

If

+

54

knee

11yrs

?

7

«

-
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Synovial Tissue in Rheumatoid Arthritis.

Fig.l. Case 5. Knee (lateral compartment) x 35.
Increase in number and size of villi which contain
large capillaries and large foci of lymphocytes.
The focus to right of centre has a germinal centre.
Fibrosis is also seen. See also Figs. 2 and 4.

elf?. 2, Case 5. Knee. x 250. Another field
from same section as Fig.l, showing hyperplasia
of lining cells some of which are multinucleate.
Dense infiltration of underlying t «sue with
lymphocytes, plasma cells and histiocytes. These
cells are present in smaller numbers among the
synovial cells. See also Fig. 4.
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Synovial Tissue In Rheumatoid Arthritis.

Fig.5. Case 39. Elbow. Hyperplasia and oedema of
lining layer with many papillary processes.
Massive infiltration of underlying tissue with
lymphocytes and plasma cells. Many capillaries.
See also ig. 7. (x 100).

Fig.4. Case 5. Knee (lateral compartment) x 50.
Large villous with hyperplastic surface layer,
massive infiltration with lymphocytes, many
capillaries. Adjacent villi show perivascular
fibrosis.



Pig. 5. Case 20. Left knee (suprapatellar) x 40C.
High power view to show cytology of cellular
infiltration - lymphocytes, plasma cells and
histiocytes. See also Pigs. 1 and 2.

Pig. 6. Case 23. Left knee. x 250.
Another field from same section as Pig. 5,
showing lymphocytic focus with germinal centre
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Synovial Tissue in Rheumatoid Arthritis.

Fig. 7. Case 39. Elbow. x 100.
Necrosis of three large villi which have been
infiltrated with round cells. See also xig. 3.

yip;. 3. Case 21. Knee (medial compartment) x 100.
Massive round cell infiltration of deeper part of
synovial tissue with extensive necrosis 'centre).



TableIV.

SynovialTissuefromJointsinrheumatoidArthritisshowingHistological EvidenceofActivitybutlackingall"Diarnostic"Features.
Case No.

Joint

Total Duration

AffectedJoint

Hist

plogicalFeatures

Duration
Otage

Clinical Activity

a

b

C

d

e

f

g

1

shoulder

9yrs.

?

III

Active

4

4

4

2

shoulder

10yrs.,

?10yrs

IV

Inactive

4

4

4

4

3

Knee

10yrs.

?8yrs

IV

«»

am

4

4

7

knee

?

<2yrs

II

Active

4

4

4

4

4

8

knee

8yrs'

4yrs

IV

Inactive

+

4

4

4

9

elbow

>8yrs

?

II

"ctive

4

4

4

4

4

11

knee

2yrs

<2yrs

I

»»

sm

4

12

knee

32yrs

<■30yrs

7

■+

4

4

4

4

13

shoulder

5yrs

?

II

Active

sm

4

4

4

knee

5yrs

III

sm

4

4

14

shoulder

6yrs

«?

II

Inactive

4

4

4

4

4

4 (met)

18

prox.inter- phalaneal
3d.R

2gy-a

2kyrs

I

Active

4

4

4

+

4

3rd.L

4

4

4

4

20

knee

2mths

2mths.

I

ft

4

1

21

knee

1yr

<iyr

II

4

4

4

4

4

22

prox.inter- phalangeal

12yrs

12yrs

II

ft

4

4

4

4

knee

<12yrs

?

?

4

4

4

4

23

Rknee

8yrs

1yr

II

Active

4

4

4

4

4

4

shoulder

liyrs

?

I

?

4

4

4

4

+

metacarpophalangeal

?

II

Active

4

4

4

4

knee

?

?

ft

4

4

4

4

4

T»

27

metacarpophalangeal
manyyrs

?

Ill

Inactive

+

4

4

4

prox.inter— phalangeal

?

?

it

4

4

4

•f

28

metacarpophalangeal
21yrs

?

IV

7

4

ditf

4

4

4

33

knee

?

?

?

?

4

4

4

37

knee

3yrs

3yrs

?

?

4

4

4

4

4

40

prox.inter- phalangeal

many yrs.

?

II

?

4

4

4

4

4

43

knee

1yr

1yr

I

Active

4

4

4

»

50

knee

7yrs

3yrs

II

M

4

4

4

4

4

4

56

knee

5yrs

?

?

?

4

4

4

KeytoHistologicalFeatures. a b
c d e f g

met
zm

* t

diff
o

hyperplasiaofcellsliningsurface increaseinnumberandsizeofvilli massivelymphocyticandplasmacellinfiltrationwithlargefoci congestionandoedema absenceofspecificfeatures,e.g.,tubercles necrosis fibrosis metaplasiatocartilage focioflymphocytesandplasmacellspresentbutsmall, appearancesofnon-specificgranulationtissueinplaces lesionspresentofsimilarstructuretosubcutaneousnodule massivelymphocyticandplasmacellinfiltrationwithoutfoci healedarteritis plasmacellsunusuallynumerous.
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Synovial Tissue la Rheumatoid Arthritis*

Pig, 11. Case 56. Knee (lateral corapa tment) x 100.
Villous hypertrophy was absent in this case, but
the other features - hyperplasia of lining cells,
massive round cell infiltration, many capillaries
and oedema are seen.

Fig. 12. Case 23. Fight knee (suprapatellar) x 250
Unusually active fibroblastic proliferation
accompanies round cell infiltration.
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Synovial Tissue in Rheumatoid Arthritis.

Fig. 13. Case 20. Knee (Medial to patella) x 75.
Lesion of same type as subcutaneous nodule but in
synovial tissue. Central necrotic area is
surrounded by zone of fibroblasts in radial
arrangement. Outer zone of cellular fibrous
tissue infiltrated with round cells and containing
large congested capillaries.



SynovialTissuefromJointsinRheumatoidArthritisshowingOld- standingFibrosisasthePredominantHistologicalFeature.
Case No.

Joint

Total Duration

Aff€
sctedJo
int

Histologicalfeatures
•inadditiontoFibrosis

Duration
Stage

Clinical Activity

a

b

c

d

e

r

1

Knee

9yrs.

7

IV

Inactive

sm

+

2

Knee

10yrs.

710yrs.
IV

It

sm

+

4

4

shoulder

10-12y.

7

7

tt

4

4

8

elbow

8yrs.

4-8yrs.

IV

It

4

14

knee

>6yrs.

5iyrs.

II

19

4

16

knee

7

7

7

?

4

24

knee

4yrs.

<4yrs.

7

Inactive

+

4

4

26

knee

?

7

II

«t

4

27

knee

many yrs.

7

7

M

+

+

4

31

shoulder

7

7

7

7

+

4

35

knee

10yrs.

10yrs.

II

9

40

distalinter phalangeal
many yrs.

7

III

7

4

4

41

knee

5yrs.

75yrs.

II

Inactive

4

42

knee

20yrs.

?

7

7

4

4

4

46

prox.inter phalangeal
2yrs.

18mths.
II

Inactive

+

4

47

knee

5yrs.

8mths.

II

tt

+

+

4

48

metacarpo¬ phalangeal.
75yrs.
7<1yr.
III

tt

4

prox.inter- phalangeal

4

4

51

knee

4yrs.

74yrs.
III

tt

4

met

53

knee

15yrs.

3^yrs.

IV

Active

sm

54

knee

3yrs.

1-2yrs.
IV

Inactive

57

knee

6yrs.

7

7

7

58

knee

3yrs.

7

?

59

knee

17yrs.

7

7

7

sm

KeytoHistologicalEteatures-SeeTableIV.
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plasia to cartilage. In six ;joints no abnormality
was seen.

The lesions in one case of' juvenile rheumatoid

arthritis (Case 15, Hg. 14) and uxi one of'Felty's

Syndrome" (Case 19, Fir:. 15) differed in no way

f"om those of typical adult rheumatoid arthritis.

In another case of juvenile rheumatoid arthritis

the synovial tissue shewed patchy hyperplasia of

the surface cells, oedema, diffuse round coll

Infiltration with occasional large foci and fibrosis.

(Case 4.3, Fig. 16). Ij, the only joint examined

"from rheumatoid arthritis with psoriasis, the

appearances were healthy (Case 10),

The relationship between the histopathological

features in the three groups of cases of rheumatoid

arthritis showing histological abnormalities

(including juvenile rheumatoid arthritis and

" Felty's Syndrome ) and the duration, stage and

clinical activity In the affected joint is shown in

Tables VI - VIII.

Ankylosing SpondylIt is.

The range of lesions seen in alokylc nlng

spondylitis was the same as that in rheumatoid

arthritis ( Table IX). The complete combination

of lesions was seen In both hips of one patient

( Case 197, Figs. 17-2C). Two other joints shewee

evidence of activity in the form ^f villous and

surface hyperplasia, together with patchy necrosis

and congestion (Cases 199 t< 203). In a further two,

fairly marked fibrosis was associated with scattered

large/
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Synovial Tissue In Juvenile Rheumatoid Arthritis,

Fig. 14. Case 15. Elbow x 100. The same
features are seen as in adult rheumatoid arthritis -

villous hyperplasia, hyperplasia of surface cells,
oedema, vascularity and marked round cell infiltra¬
tion.

Synovial Tissue in " Felty* s Syndrome."

Fig, 15. Case 19. Knee (fat pad) x 100. All
the features of *' typical M rheumatoid arthritis
are seen - villous hyperplasia, slight hyperplasia
of lining cells, vascularity and massive round cell
infiltration (central villus ) and necrosis (right).
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Synovial Tissue in Juvenile Rheumatoid Arthritis.

Pip:. 16. Case 43. Knee (lateral compartment) x 12d
Oedemstous inflammatory tissue with necrosis of
surface cells. Appearances elsewhere in this
joint were more " characteristic."
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TableVI.

RelationshipofDurationofRheumatoidArthritisinJointsto HistologicalFeaturesinSynovialTissue.
Histology-

Total

Duration

*1yr.

1-2yrs.

2-5yrs.
*5yrs.

No.

%

No.

No.

%

No.

All'diagnostic"features present

14

2

14

8

57

2

14

2

14

Someevidenceofactivity
17

3

18

3

18

6

35

5

29

Fibrosispredominant

13

3

23

2

15

4

31

4

31

Total

44

8

18

13

30

12

27

11

25
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TableVII.

RelationshipofStageofRheumatoidArthritisin.Jointsto HistologicalFeaturesinSynovialTissue.
Histology

Total

Stage

I

II

III

IV

No,

No.

No.

No.

All*diagnosticwfeatures present

15

1

8

10

77

2

15

0

0

Someevidenceofactivity
23

7

30

9

39

3

13

4

17

Fibrosispredominant

15

0

0

6

40

4

27

5

33

Total

51

8

16

25

49

9

18

9

18



30. TableVIII.

RelationshipofClinicalActivityofRheumatoidArthritisin JointstoHistologicalFeaturesinSynovialTissue. Histology.

Total

GasesClinic;UyAetive. No.

All"diagnosticH featurespresent

19

16

84

orneevidenceof activity

23

16

30

ibrosispredominant
16

1

6

Total

58

33

57
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Table IX.

Histological Features of Synovial Tissue from Joints in Ankylosing Spondylitis.

Case
No.

Joint Total
Duration

Affected Joint Histological Features
Duration Stage Clinical

•ctivity
a b c d e f S

196 Hip ? 7 7 IX ? + +

197
R. Hip

12 yrs. 7 12 yrs UI-3V Active
+ + + +

L. Hip + + + + + + fine

198
R. Hip

14 yrs. *1 IV Inactive
+ +

L. Hip + +

199
R. knee

7 yrs. * 7 yrs
II

Inactive
+ + + + +

1. knee IV ■* +

200 Hip 18 yrs. ? IV Inactive sra +

201 Sterno¬
clavicular 4 yrs. 5 mths. II Active + + + + +

202 knee 12 yrs. < 12 yrs. IV Inactive + + + +

203 Hip ? ? ? ? + + sm + + + +

Key to Histological Features - See Table IV, p. 21.
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Synovial Tissue in Ankylosing Spondylitis.

Fig. 17. Gase 197. Left hip. x 35. Villous
hyperplasia, slight proliferation and patchy
necrosis of surface cells (left), focal infiltra¬
tion with round cells, congestion and oedema.

Fig. 18. Case 197. x 250. Another field
from same section as Fig. 17, showing a single
focus of lymphocytes and peripheral plasma cells.
See also Figs. 19 and 20.
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Fig. 19. Case 197. x 450. Higher power view
of edge of focus in Fig. 18. Note Russell
bodies in several plasma cells. See also Fig.20.

Fig. 20. Case 197. Right hip. x 50. Increase
in number of villi, hyperplasia of surface layer
with fiultinucleate cells (centre), oedema and
marked congestion. Round cell infiltration is
slight. Fibrosis beneath surface. (See also
Figs, 17 to 19).
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largo feci of lymphocytes (Case 202, Pig. 21) or

a little patchy necrosis (Case 2C1, Fir. 22).

Fibrosis was the main feature in the remaining five

joints, sometimes with a few small feci and slight

villous or surface hyperplasia.The curat! en, stage

and activity in the affected joints is also

recorded in Table XI. There ire too fer cases to

permit analysis of these features in relation to

the histology.

Osteoarthritis.

Most of these joints showed the synovial

lesions which are regarded as characteristic of

osteoarthritis, namely fibrosis, sometimes with

villous hyperplasia, with or without surface hyper¬

plasia and minimal round cell infiltration (Fig.23).

In three joints, large foci, sometimes with germinal

centres were seen along with a good deal of diffuse

infiltration (Fig. 24). These features were

accompanied by marked fibrosis in two of the .cases,

whereas in the third fibrosis was absent so that

the features were identical with these of rheumatoid

arthritis (Case 234, Fly. 85). This war. a esse of

pure osteoarthritis of the mlc-tars 1 joint,

associated with flat feet and hallux rigidus.

Gout.

Typical urate deposits were seen in 1.11 five

joints and were present only In this disease (fig.

26) . Cther lesions seen in one case (Case 843)

were villous hyperplasia associated with diffuse

round cell infiltration and small patches of

necrosis/
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Synovial Tissue in Ankylosing; Upondylitis.

Fig. 81. Case 202. Knee (suprapatellar) x 50.
Harkedfibrosis of synovial tissue with large
focus of lymphocytes.

wtiBm

FiHi_22. Case 201. Sternoclavicular Joint. x
Slight villous hyperplasia with marked fibrosis
and many capillaries. Necrosis of surface (top).
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Synovial Tissue in Osteoarthritis.

Fig. 23. Case 212. Hip. x 50. Focal hyper¬
plasia of lining cells (top) and marked fibrosis
of rest of tissue. Minimal round cell infiltration
(top right).

Fig. 24. Case 214. Hip. x 5 0. Focal hyper¬
plasia of lining cells, oedema and fibrosis of
underlying tissue. Round cell infiltration with
prominent foci of lymphocytes.
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Pig. 25. Case 234. Mid-tarsal Joint, x 100.
Oedema, congestion and marked round cell infiltra
tion. Villous hyperplasia and thickening of
surface layer were seen elsewhere.

Synovial Tissue in G-out.

Pig, 26. Case 244. Wrist. x 50. Urate
deposits with surrounding histiocytic reaction
(left). Villous hyperplasia, oedema, congestion
and diffuse round cell infiltration elsewhere.
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necrosis (Fig. 27) and villous hyperplasia

associated with well-developed fibrosis (Fig.

28) .

.{heaoiatlc Fever.

The appearances in three of the joints were

normal. Mild lesions were seen in four joints

and consisted of congestion, sli&it thickening of

the surface layer, minimal round cell infiltration

and occasional patches of necrosis of the sxirf' ce

(Figs. 29 & 30). More marked changes* including

patches of necrosis in the deeper tissue, or

slight villous hyperplasia* both with round cell

response were seen in four joints. In on© section

from thi3 group, the necrosis and round cell

infiltration were focal in character, (Case 249,

fig. 31). Slight to mod ear te fibrosis was seen

in two of the joints (fig. 32).

Syst errdc Lupus feryth ema tosu s .

A wide range of appearances was seen here.

One joint was norm? 1. The mildest abnormality

resembled that seen in rheumatic fever, namely,

congestion, mild lymphocytic infiltration and

patchy surface necrosis (figs. 33 & 34). More

marked changes were seen In a metacarpo-phalangeal

joint, where there was villous hyperplasia, slight

surface thickening and more pronounced round cell

infiltration (Case 526, Fig. 35), the appearances

bearing s distinct resemblance tc those of

rheumatoid arthritis (Case 40, Fig. 36). Tie

most severe lesions «ere necrotising arteritis

and/
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Synovial Tissue la Gout.

»1 •. 27. Case 243. Knee (lateral compartment) xlO
Small urate deposits (bottom right) but main
feature is round cell infiltration. Other features
are necrosis (top right) and metaplasia to
cartilage (bottom left). See also Pig. 28.

0

Fig. 28. Case 243. Another section from the
same joint as Fig. 27, shoeing villous hyper¬
plasia and marked fibrosis. x 75.
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Synovial Tissue in -hr , tic Fever.

Fjp:. 89. Case 248. Knee (suprapatellar) x 90.
Necrosis of superficial tissue (centre). Slight
oedema and minimal round cell infiltration beneath
surface.

Fir;. 50. Case 249. Knee (medial compartment) x 100.
Congestion, oedema and round cell infiltration
just beneath surface. See also Figs. 31 and 32.
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Synovial Tissue in '"'heumatic Fever.

Fig, SI. Case 249. Knee (fat pad). x 100.
Focal lymphocyte and histiocyte infiltration
associated with swelling and fragmentation of'
collagen (centre right). See also Figs. 30 and
32.

Fla. 58. Case 249. x 100. Another field
from same section as Fig, 31, showing congestion
and slight round cell infiltration with super¬
imposed fibrosis. See also Fig. 30.
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Synovial Tissue in Systemic nupus Erythematosus.

Fj--. 35. Oase 524. Knee (medial compartment) x 100.
Pine villi showing mild lymphocytic infiltration
and patchy necrosis (above centre and left).

Pirt. 54. Case 523. Knee (lateral compartment) x 60.
Oedema and necrosis of superficial zone with
lymphocytic reaction and congestion in deeper
tissue. See also Fig. 37.
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Comparison of Synovi :1 Tissue In Systemic Lupus

Erythematosus ana .heumatoid Arthritis.

~'ig» 55. Case 526. (lupus) Metacarpophalangeal
Joint, x 100. Villous hyperplasia, slight
thickening of surface layer (centre, right) and
round cell infiltration. Note thin layer of
granulation tissue (* pannu3 *') on surface of
bone (top).

Fig. 36. Case 40 (rheumatoid). Metacarpophalangeal
Joint, x 100. Round cell infiltration is more
intense ; erosion of bone was present nearby.
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and massive Infiltration of adjacent tissue with

polymorphs and lymphocytes (Case 523, Fig. 37),

the lesions resembling closely t? c'Je of poly-

art --ritis nodosa.

Polyarteritis Nodosa.

No evidence of acute polyarteritis was seen,

two of the cases showinv norm?1 synovial tissue.

Patchy healed lesions, affecting both arteries

and veins were seen in the third case together

with capillary thrombosis and slight fibrosis

( C"fe 542, Pig. 35).

Hon-specific Synovitis.

This group includes cases of recurrent

monarticular synovitis of unknown aetiology vith no

history or clinical evidence of rheumatic disease

elsewhere, so-called " villous arthritis " of the

knee and synovitis following trauma. In most of

the ogsfls, the disease was cohfined to the synovial

tissue, with minimal involvement of other joint

structures.

The histopathology of most of these cases

differed considerably from rheumatoid arthritis in

that hypertrophy of the synovial tissue was slight

and the inflammatory infiltration wholly diffuse
or with only scanty small foci. however, 9 of

the joints showed all the lesions seen in rheumatoid
arthritis with patchy necrosis as well in two of
them. yany plasma cells were noted in 2 cases

(T-ble X ). A further two showed appearances

closely resembling those of rheumatoid arthritis,
but/



45.

Synovial Tissue in Systemic Lupus Erythematosus.

Fig. 37. Case 523. Knee. x 100. Block from
some region on Fig. 34. Stomal wall of small
artery (top right) becomes necrotic at arrows and
the lumen is thrombosed. Intense acute inflammation
of adjacent tissue.

Synovial Tissue in Polyarteritis Nodosa.

Fig. 38. Case 542. Knee (fat pad) x 85. An
artery (above) and vein (below) showing marked
intimal fibrosis with loss of elastic tissue.
Suggestion of recanalisation of artery. (Similar
lesions present in other tissues).



TableX.

HistologicalFeaturesofSynovialTlsauefromJointsinGasesofNon¬ specificSynovitiswhereLesionsreseblethoseofRheumatoidArthritis.
Case Number

Joint-

Diagnosis

Duration

HistologicalFeatures
a

b

c

d

e

f

g

559

ankle

Synovitis

6mths.

+

4

4

4

4

563

knee

'ost-traumatie synovitis

16mths.

4

4

4

4

4

4

564

knee

Recurrent synvitis

2mths,

4

4

difC

4

4

4

565

knee

Synovitis

?

4

4

4

4

4

575

knee

Post-traumatic synovitis

2yrs.

4

4

4

4

4

573

knee

Recurrent synovitis

15raths.

4

4

4

4

4

580

knee

Synovitis

3?yrs.

4

4

4

4

4

585

knee

Synovitis

?

4

4

4

4

4

4

591

knee

Villous arthritis

7mths.

4

4

diff.

4

4

4

592

knee

Synovitis

3wks.

4

4

4

4

4

4

598

knee

Synovitis

8mths.

4

4

4

4

4

4

KeytoHistologicalFeatures-SeeTableIV,p.21.
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but lacked the large follicles of round cells

(Case 598, Fig. 39).

Leone Bodies In Jc.inta.

In 6 of these cases the synovial lesions

resembled those of osteoarthritis. In one the

inflammatory lesions were the same as these of

rheumatoid arthritis, though the hyperplasia was

lacking (Case 6C0) . Another showed marked

hyperplasia and congestion end fibrosis without

any inflammation (Case 6C4).

Septic Arthritis.

One case in this category shewed all the

features of rheumatoid arthritis except surface

thickening : necrc :ir of patchy distribution was

present (Case 610). This patient had a history of

septic arthritis of the knee following a run-shot

wound 2V years previously. In a second case marked

fibrosis was accompanied by inflammatory

infiltration identical with that of rheumatoid

arthritis: in this case the arthritis was of

10 years duration following a fractured patella

(Case 606). The iesicn In the remaining cases

was non-specific granulation tissue.

<stecchondritls.

The appearances In all cases were like these

of osteoarthritis.

Lesions c.f Menisci.

The synovial tissue in most cases of tears or

detachment of menisci and intra-articular ligaments

■Mi Q CI
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Synovial Tissue in Non-specific Synovitis.

Fjg, 59, Case 598. Knee (medial compartment) x 50,
Villous hyperplasia, thickening of surface layer,
oedema, congestion and massive round cell
infiltration. Many of the cells are plasma cells.
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was normal or showed mild subactate or chronic

inflammation without hypertrophy. Occasional ly

fibrosis was seen together with moderate hyper¬

trophy., the appearances rese bling those of

osteoarthritis (Case 635, Pig. 40). Four cases

shewed all the features of rheumatoid arthritis

with necrosis in three. Large germinal follicles

wore a feature in three of these cases (Case 640,

!ig. 41) ahd many plasma cells were seen in one

of them (Case 622). Another case showed surface

hyperplasia, congestion and round cell infiltration

like rheumatoid arthritis, but no villous hyper¬

plasia (Case 639). In a sixth only surface

hyperplasia was lacking (Case 642) and in a

seventh inflammation was less marked (Case 644/

(Table XI).

The cases of cysts of meniscus showed

comparatively little change in the synovial tissue.

This w 3 usually minimal round Cull infiltration

or fibrosis,

haemophilia.

The appearances here were more or less

characteristic, consisting of moderate surface

thickening, variable diffuse round cell infiltration

and fibrosis with gross haemosiderin deposition.

Both cases showed ohly these old-standing lesions.

Tuberculous Arthritis.

All the 35 cases of tuberculous arthritis in

which synovial tissue was available showed clear-cut

evidence of the disease, a 1thoug! detailed search
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Table XI.

Histological features of Synovial Tissue from

Joints in Gases of Tears of Menisci where

Lesions resemble those of Rheumatoid Arthritis.

Case
I'To.

Duration Histological Features.
a b C d e f S

620 1 yr. + + 4 4 4 4

622 2 yrs* + 4 4 4 4 4

630 14 mths. + 4 4 4 4 fine

639 3 mths. 4 sm 4 4

640 ? + 4 4 4 4

643 3 mths. 4 4 4 4 4

644 4 wks. + 4 sm 4 4

Key to Histological Features - See TableIV, p. 21.
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Synovial Tissue accompanying Tears of Menisci

Pig. 40. Case 635. Knee (tiiedlal compartment) x 50.
Features resembling osteoarthritis, i.e., villous
hyperplasia with fibrosis. Minimal lymphocytic
Infiltration at one point (lower right).

Pig, 41. Case 640. Knee (medial compartment) x 100
Single villus which was one of many showing features
resembling rheumatoid arthritis. Compare with
Figs. 1, 4, 14 and 15.
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was necessary in some of thorn in order to

demonstrate tubercles. In two cases where

tubercles were plentiful, parts of the synovial

tissue showed appearances just like those of

rheumatoid arthritis (Cases 759 & 76C, Fig. 42).

Syphilitic Arthritis.

In one case the appearances were those of

subacute synovitis with marked fibrosis and

occasional large foci of lymphocytes and plasma

cells (Case 701). The second case resembled

rheumatoid arthritis closely, though lacking

hyperplasia of synovial cells. Capillaries were

particularly plentiful and 3hcwed more marked

swelling of endothelium than was noted in rheumatoi

arthritis (Case 702, Fig. 43).
»

Amyloidosis.

One very interesting patient (Case 925) was

encountered whose clinical features were indistin¬

guishable from those of rheumatoid arthritis, with

involvement of the shoulder, elbows, wrists, hands

and knees. She died of renal failure due to

chronic pyelonephritis. The only joint examined

was the left knee which sbovrec marked hyperplasia

of the synovial tissue, much of which appeared

necrotic (Fig. 44) but gave a positive iodine test

(Fig. 45). Microscopical examination of the knee

and several bursae in the neighbourhood showed very

extensive amyloid deposition in the synovial tissue,

but no Inflammation (Figs. 46-4R) Amyloid was

also/
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Synovial Tissue in Tuberculous Arthritis.

Fig. 42. Case 700. Knee (lateral compartment) x 100
Although tubercles were present in many places,
much of the tissue showed features resembling
rheumatoid arthritis. Compare with Fig. 4.

Synovial Tissue in Syphilitic Arthritis.

Fig. 43. Case 702. Knee, x 100. Villous hyper¬
plasia, dense infiltration with lymphocytes and
plasma cells and swelling of capillary endothelium.
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Amyloidosis of Left Knee.

Fig. 44. Masses of friable synovial tissue
infiltrated with amyloid are seen above and medial
to the patellar surface of the femur and around
the patella. Extensive degeneration of articular
cartilage is seen. See also Figs. 45 - 48.
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Amyloidosis of Left Knee.

Pig, 45. Same tissue as Pig. 44 after
application of Lugol's iodine ( much of the
dark brown colour faded during the exposure of
this photograph.
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Amyloidosis of Synovial Tissue.

Fig. 46. Suprapatellar region of knee shown in
Fig. 44. x 50, One large and one small
villous process replaced by hyaline amyloid,
material which absorbed Congo red dye.

Fig, 47. x 50. iiedial compartment of same
knee showing excessive number of villi with
thickening synovial layer due to mixture of
oedema and amyloid. Slight lymphocytic
reaction in places.
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Amyloidosis of Synovial Tissue.

Fiff. 4-8. x 50* Masses of amyloid and
foreign-body giant cells within a bursa on
posterior aspect of joint shown in Figs. 44 and
45.
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also found In the tongue, diaphragm and deltoid,

but not in any viscera.

B. Bursae.

Rheumatoid Arthritis.

None of the bursae showed all the features

seen in the joints, though evidence of activity

was seen In all but one (Table XII). Pour of the

bursae had arisen close to .subcutaneous nodules

and these lesions formed part, of the wall (Figs.
49 & 50) . In one of these cases most of the wall

of the bursa showed marked hyperplasia of

synovial cells with necrosis of segments of the

surface and diffuse round cell infiltration beneath

the surface. Russell bodies were associated with

some of the many plasma cells (Case 60, Fig. 51).

Extensive necrosis of the bursa w.j.11 and adjacent

muscle was a feature in another case and was

accompanied by many foamy histiocytes (Case 1,

Fig. 52).

Ncn-spec!fic Bursitis.

The appearances In the majority of cases were

those of mild to moderate non-specific inflammation

with deposition of fibrin, formation of granulation

tissue and proliferation cf small vessels. Variable

numbers of giant cells were seen In some specimens.

None cf the caaea showed the subcutaneous nodule

type of lesion, but in three all ^he features of

rheumatoid synovitis were seen (Case 808, Fig.53).

In/



TableXII.

HistologicalFeaturesofBursasinRheumatoidArthritis.
5ase Jo.

Site

HistologicalFeatures.
a

b

C

d

e

f

g

otherfeatures

1

shoulder

4

4

4

4

manyfoamcells

24

prepatellar

4

4

4

40

prepatellar

+

+

4

4

4

prepatellar

4

4

4

4

4

GO

elbow

4

difC

4

4

4

subcutaneousnoduleinwall

01

elbow

ubcutaneousnoduleinwall

62

R.elbow

4

4

focalcholesterolreseoblio-

L.elbow

4

4

old-standingnodule

KeytoHistologicalFeatures-3eeTableIV,p.21.
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Synovial Tissue in Rheumatoid Arthritis.

Pip;. 49. Case 61. Bursa from elbow, x 50.
Villous hyperplasia of wall. The upper two villi
show surface hyperplasia, oedema, fibrosis and sligi;
round cell infiltration, with necrosis at the tip of
one. In the lower villus an inner zone of necrosis
is separated from non-specific inflammation by a
zone of fibroblasts showing palisade arrangement
resembling the rheumatoid subcutaneous nodule. See
Section III and Pigs. 96-97, p. 135.

ZL-^-50. c ase 62. X 100. Bursa from right elbow.
Collection of cholesterol clefts and foam cells in
wall of bursa. See Pigs. 96-98,
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Synovial Tissue In Rheumatoid Arthritis.

SMI

W'fwim m &&/-V

xr-^V.jrSxjX'JS.

Fig. 51. Case 60. Bursa from elbow. x 100.
Two large villi showing hyperplasia of surface
layer, part of which is necrotic, congestion,
oedema and round cell infiltration. The dark
masses (centre) are plasma cells containing
Russell bodies.

rig. 52. Case 1. Bursa from shoulder region, x 100
Extensive central necrotic mass (above), inter¬
mediate zone of foamy histiocytes and outer zone of
fibrous tissue infiltrated with many lymphocytes.
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Table XIII.

Histological Features of Bursae where Lesions

resemble those of Rheumatoid Arthritis.

^ase
lumber

Site Histological Features.
a b C a e f g

711 elbow 4 4 4 4 4 4 4

714 elbow + 4 4 4 4 4

751 Prepatellar 4 a iff. 4 4

756 wrist + 4 4 4 4 4

308 Baker* s cyst

di££ 4

diff. 4

<+ 4 4 4 4

4 4 4 4 4

Key to Histological Features - Gee Table XV,p. 21.
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Pig. 53. Case 808. Semimembranosus bursa, x 100.
Villi showing hyperplasia of lining cells, conges¬
tion, oedema and marked focal round cell infiltration.
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In a f'curth case, hyperplasia was slight with

marked focal and diffuse round cell infiltration

(Case 756) and in a fifth there was hyperplasia of

synovial cells, fibrosis and small foci alternating
with heavy diffuse infiltration with round cells

(Case 751) (Table XIII).

Tuberculous Bursitis.

All these cases were clearly tuberculous,

with no evidence of lesions comparable with those

of rheumatoid arthritis.

C_. Tendon Sheaths.

In three of the cases of rheumatoid arthritis

the appearances were identical with those in the

joints, all the features being present (Pigs. 54 &

55). Round cell infiltration was less Intense

In the fourth case (Case 66, Fig. 56), but all the

other features were seen. Polymorphs were

present in larce numbers In one case (Case 66).

Systemic Lupus Erythematosus.

The tendon sheath lesions in this disease

were mere florid than the joint lesions in the

same cases, but had passed unnoticed clinically.

Considerable villous hyperplasia was present

together with patchy thickening of the surface

layer and moderate, usually diffusa, round cell

Infiltration. The most striking lesion, however,

was swelling, necrosis and fragmentation of

collagen (Figs. 57 & 58). In one section, a large

focus/
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:.:movisX Tissue in Rheumatoid Arthritis.

FIpv 54. Case 65. Tendon sheath from wrist, x 100.
Villous hyperplasia, thickening of surface layer,
oedema, massive lymphocytic infiltration and
necrosis are all seen.

Fir:. 55. Case 63. Tendon sheath from wrist, x 35.
All features of rheumatoid arthritis are seen. In
this case tenosynovitis oreceded arthritis by
several months.
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Synovial Tissue in Rheumatoid Arthritis.

Pir.» 56. Case 66. Tendon sheath 1'rora finger, x 50.
Another example showing fibrosis as well as active
inflammation and necrosis.
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Synovial Tissue In Systemic Lupus Erythematosus.

Fig. 57. Case 525. Tendon sheath from palm* x 100.
A strip of tendon (top) is covered by oedematous
tissue in w ich there is deposition of fibrin and
degeneration of collagen fibres. Only slight
round cell response is seen.

Fig. 58. Case 526. Tendon sheath from palm, x 100.
Villous hyperplasia with extensive necrosis of
surface and moderate lymphocytic infiltration (left*.
Fibrin deposition and swelling of collagen (right).
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focus of proliferating mesenchymal cells of

synovial type was seen deep to the surface (Case

526, Fig. 59).

Non-speclflc Tenosynovitis.

The lesions here shewed the same wide range

as in non-specific synovitis of joints. Mild

subacute or chronic inflammation was seen in many

cases, without any hyperplasia. However, all the

features seen in the joints and tendon sheaths in

rheumatoid arthritis were present in 13 cases,

with necrosis in five of these (Table XIV and

Figs. 60 & 61) . A further 14 shewed evidence of

activity, but lacked one or mere the features

of the complete picture. No evidence of

generalised rheumatic disease could be elicited in

these cases, most of which were traumatic in origin

Tuberculous Tenosyncvitls.

As in the joints, the diagnosis of

tuberculosis was always quite definite, though

tubercles were scanty in some cases, in two cases,

parts of the specimen presented appearances

identical with these seen in rheumatoid arthritis

and non-specific tenosynovitis.

DISCUSSION.

This study has failed to reveal any lesion

of synovial tissue which is specific to rheumatoid

arthritis. The combination of lesions regarded

by/
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Synovial Tissue in Systemic Lupus Erythematosus.

Pi.gr, 59. Case 526. x 100. nother section
from palmar tendon sheath. Pocal proliferation of
large mesenchymal cells close to tendon (bottom*
left). Slight round cell infiltration is also
seen.



whereLesionsresemblethoseofi^heuaatoldArthritis.
Case No.

Site

luration

Histologicalfeatures
a

b

C

d

e

f

8

otherfeatures

R25

tibialisposterior
1yr.

4

4

sir

4

4

827

dorsumofwrist
6yrs.

+

4

4

4

4

4

4y.later
+

4

ciff

4

4

829

dorsumofwrist

?

+

4

4

4

4

4

°31

dorsumofwrist
5yrs.

4

4

4

4

4

32

wrist

6mths.

4

4

4

4

35

wrist

?

4

4

4

4

839

rightthirdfinger
1mth.

sm

4

4

c-43

wrist(palmar)
1yr.

4

4

4

4

4

844

wrist

?

+

4

4

4

4

fine

845

dorsumofwrist

?

4

4

4

4

4

846

extensorpcllicis
18mths.
4

diff

4

4

848

dorsumofwrist
mths.

4

4

atff

-»

4

4

85C

palmofhand

?

4

4

fflff

4

4

857

dorsumofwrist
wks.

+

4

4

4

4

4

858

dorsumofhand

4

4

4

4

4

4

alsodiffuse granulationtissue

860

dorsumofwrist
1yr.

+

4

4

4

4

4

63

wrist(palmar)
7mths.

4

4

sm

4

4

4

867

wrist

3mths.

4

4

4

4

4

4

868

bothwrists

3yrs.

4

4

4

4

4

4

870

wrist

6wks.

4

+

4

4

4

4

alsodiffuse
granu1stLontissue

75

wrist

6wks.

+

4

diff

4

4

4

878

dorsumofwrist
3irks.

4

4

4

4

OR4

dorsumofwrist
7yrs.

4

sm

4

fine

890

wrist

1mth.

4

4

diff

4

4

4

manypolymorphs

892

dorsumofwrist
4mths.

4

J.

4

4

^93

Gorsumofwrist
4mths.

4

4

diff

4

4

894

dorsumcfwrist
1yr.

4

4

4

4

4

neytoHistologicalfeatures-SeeTableIV,p.21.
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Pip. 60. Case 892, Tendon sheath from dorsum of
wrist, x 100. Villous hyperplasia, congestion
and massive round cell infiltration. Compare with
Pigs. 54-56.

Fig. 61. Case 863. Tendon sheath from palmar
surface of wrist, x 50. The same features as
in Fir. 60 are present but are distorted by
marked oedema.
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by Collins (1949 (b) ) as diagnostic of the

disease were found In only 24 out of 84 joints

examined (29 per cent), and in three out of four

biopsies from tendon sheaths. In only 50 per

c nt of the cases of clinically active rheumatoid

arthritis (16 cut of 33 cases - Table VIII) was

the full combination of histological features seen.

The same features were present in ankylosing

spondylitis, pure osteoarthritis, recurrent

synovitis, tears of menisci, non-specific bursitis

and Isolated non-specific tenosynovitis (Table XV).

This table shows in addition, that the incidence

of the "charocteristic" changes of rheumatoid

arthritis is not noticeably higher in that disease

than in ankylosing spondylitis, non-specific

synovitis or tears c.t menisci. Indeed, in only

24 cut of 41 cases (59 per cent) where the

"characteristic" lesions of rheumatoid, arthritis

were found in synovial tissue of joints was that

disease present. As might be expected, appearances!

In which one or more of the "characteristic" changes

was absent were seen in an even larger number of

cases and a wider variety of diseases (Table XVI).

The writer is therefore In agreement with Bennett

(1952) who stated that the most that can be said

of the lesions in synovial tissue is that they

are consistent with rheumatoid arthritis.

An attempt was mace to see whether the

histological features could be correlated with

the duration, stage and clinical activity of the

disease/



IncidenceofLesions"Characteristic"of*RheumatoidArthritisin variousDiseasesofSynovialTissue.
Diagnosis

Totalnumber ofspecimens examined.

histologicalFeatures ofrheumatoidArthritispresent No.

Percent.

1.Joints Rheumatoidarthritis
84

24

29

Ankylosingspondylitis
11

3

27

Osteoarthritis

31

1

3

Ron-specificsynovitis
41

9

22

TearsofMenisci

28

4

29

Total

Tuberculousarthritis
195

41

21

35

2*

2.3u-sae. Rheumatoidarthritis
8

0

n

Ton-specificbursitis
114

3

3

3.TendonSheaths. Rheumatoidarthritis
4

3

75

Systemiclupus erythematosus

2

0

0

Non-specifictenosy¬ novitis

75

13

17

Total

Tuberculousteno¬ synovitis

81

16

20

27

2*

*"Characteristic"featurespresentinplacesonly:evidenceoftuberculosisaswell.



IncidenceofLesionslaeliins;Oneof orRheumatoidArthritisinvarious
Morel-'eatures"Characteristic DiseasesofSynovialTissue.

Diagnosis

Totalnumber ofspecimens
HistologicalFeaturesouggestive ofRheumatoidArthritispresent

vAUIHJ.tivvLa

No.

Percent.

1.Joints. Rheumatoidarthritis
84

<10

36

■nkylosingspondylitis
11

3

27

Osteoarthritis

31

6

oout

5

1

20

systemiclupus erythematosus

8

1

12

Non-specificsynovitis
41

2

40

looseDomesinjoint
7

2

29

septicartnritis

7

2

29

hearsormenisci

28

3

11

Syphiliticarthritis
2

1

50

Total

224

47

20

2.Bursae. Rheumatoidarthritis
8

5

62

Non-specificbursitis
114

Total

122

7

6

3.Tendonsheaths. Rheumatoidarthritis
4

1

25

oystemiclupus erythematosus

2

1

50

Non-specificteno¬ synovitis

75

14

19

Total

81

16

20
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disease In the affected joints. (Tables VI to VIII)

This information was available in only some oi the

cases, so that statistical analysis was not

possible. However, it is obvious that there is

a tendency for histological evidence of activity

to be present in a higher proportion of cases of

short duration than in long-standing cases (Table

VI). That the same tendency is seen in relation

to the stage of the disease (Table VII) is to be

expected for in most cases there is a direct

relationship between the duration and the degree

of damage in a joint (stage). A similar correla¬

tion was found between histological features and

the clinical evidence of activity - pain,

swelling, stiffness (Table VIII).

It should be noted that the Inability to find

a specific lesion was based on a study of

material obtained mainly from established cases of

rheumatoid arthritis. The joints had been

affected for less than a year in only 8 of the 44

cases in which the duration was known (Table VI).

Nevertheless, the course of the disease ±» such

that clinical evidence of activity was present in

over fifty per cent of the joints examined (Table

VIII) and the histological features in well over a

half of the joints were indicative of activity

rather than the end results of the disease. .None

of the studies reviewed earlier in this section

dealt with the initial phases of the disease, so

that no information is available about the earliest

synovial/
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synovial lesions. The recent Introduction of an

instrument whereby samples of synovial tissue can

be obtained without open operation (Polley and

BIckel, 1951) should enable this gap in our

knowledge to be filled.

In addition tc the non-specific subacute or

chronic inflammation already diseussed, a few

cases of rheumatoid arthritis showed lesions in the

synovial tissue with the same features as the

subcutaneous nodule of that disease. Such

appearances have been described previously in

isolated cases by Bennett et ©1 (1940) and Kersley

and Gibson (1952). The specificity of the sub¬

cutaneous nodule will be discussed in detail in

Section III of this thesis, sc that it will be

sufficient to say here that its histological

structure Is not, completely specific. The occurr¬

ence of such a lesion in the synovial tissue in

the presence of clinical features suggestive of

rheumatoid arthritis is probably diagnostic of

that disease, to the exclusion of other rheumatic

diseases such as ankylosing spondylitis, rheumatic

fever, systemic lupus erythematosus and pclyarterit

nodosa.

The appearances found here in synovial tissue

In juvenile rheumatoid arthritis and " Felty's

syndrome"support the opinion that these diseases

are merely variants of rheumatoid arthritis.

Although the appearances in one of the two cases

of juvenile rheumatoid arthritis (Case 43, Fig.16)
were/
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were not p? rticularly suggestive of adult

rheumatoid arthritis, they did not indicate any-

mere specific aetiology and similar lesions were

seen in the adilt form of the disease. The

occurrence of numerous polymorphs (Fig. 9) and

evidence of old or recent haemorrhage in several

cases of otherwise typical rheumatoid arthritis

in which there was no evidence of psoriasis fails

to support the opinion cf Hench (1948) that

specific lesions occur in psoriatic arthritis.

All cf the lesions of active rheumatoid

arthritis were seen in ankylosing spondylitis.

Furthermore these two diseases show essentially

similar features in other joint tissues (Gruickshanl:,

1951). These findings could be held to support

the current opinion mentioned previously, that

spondylitis is merely a variant of rheumatoid

arthritis. This opinion is based almost entirely

upon resemblances in the clinical and histological

features in peripheral joints. It does not take

into account differences in the type of individual

affected, in the 3ex incidence, in the anatomical

distribution in typical cases, and in the reaction

to different forms of treatment - differences which

are much greater than those seen in juvenile

rheumatoid arthritis and"Pelty's Syndrome" liven

allowing that the histological changes ere similar,
there are numerous examples of diseases, whose

aetiology is known to be different, in which the

tissue reactions follow a common pattern. As

the/



the aetiology of both rheumatoid arthritis and

ankylosing spondylitis Is unknown, it Is preferable

to regard them as separate entitles.

The occurrence of urate deposits with the

characteristic tissue reaction v/as seen only in

gout. This follows the general opinion that this

lesion is diagnostic. Nevertheless, the

appearances in parts of the synovial tissue in one

case showed a distinct resemblance to rheumatoid

arthritis as was noted by Collins (1938(a)) and
Sherman (1946). The same tendency was seen in

tuberculosis, where characteristic lesions were

always seen, though parts of the tissue had an

appearance Identical with rheumatoid arthritis.

Most of the lesions seen In rheumatic fever

were completely non-specific. The patches of

necrosis, such as were seen in some cases* cannot

be regarded as a specific lesion, fcr very similar

changes were seen in systemic lupus erythematosus.

Necrosis was also a feature In some cases, of

rheumatoid arthritis, ankylosing spondylitis, non¬

specific synovitis, tears of menisci, non-specific

bursitis and post-traumatic tenosynovitis, where it

was sometimes much more extensive than in rheumatic

fever. In one case of rheumatic fever, focal

necrosis of the synovial tissue had excited a

localised infiltration with lymphocytes and

histiocytes (fig. 31). This lesion bore little

resemblance to the subcutaneous nodule of rheumatic

fever (See Section III) or to the myocardial

Ascheff/
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Aschcff body, so can hardly be regarded as

specific.

The pathological changes seen in joints in

systemic lupus erythematosus were mere severe than

these of rheumatic fever, although one of the

cases was diagnosed clinically as such for some

time (Case 523, Fig. 37). In another, where the

clinical features were more suggestive of

rheumatoid arthritis than rheumatic fever, the

lesions bore a very close resemblance to those of

the former disease (Case 526, Fig. 35). histolog¬

ical examination of synovial tissue is thus of no

value in establishing a diagnosis of lupus. The

discovery o.f the "LE cells" in the bone marrow

(Hargraves et al, 1948) and the ease with which

they can be prodiced by mixing normal blcoa cells

with serum from cases cf the disease (Hargraves,

1949) has provided a more ready means of diagnosis,

for this phenomenon appears to be almost specific

to the disease (Lee et al, 1951). The occurrence

of lesions in the tendon sheaths in this disease

has not been described previously and was quite

unsuspected clinically. They differed from the

lesions in this situation in rheumatoid arthritis

in the large amount of fibrin present and

relatively less intense inflammation. However,

the changes were not specific, end they were not

of much diagnostic value.

The paucity of lesions in synovial tissue in

polyarteritis nodosa, makes examination of such

material/
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a clinical picture closely resembling
rheumatoid arthritis has also been described in

lipoidosis of the joints and subcutaneous tissue
(Graham and Stansfleld, 1946).
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material of little diagnostic value. The chance

finding cf the typical vascular lesions, in the

acute phase - not encountered In this study - wculc,

of course, be diagnostic for similar lesions have

net been recorded in this tissue in other diseases.

Histological examination of synovial tissue

in patients presenting with clinical features cf

rheumatic cisease is occasionally useful in

eliminating such disease. This was seen in

Case 925 of the present series where the diagnosis

of amyloidosis of' the knee and muscles was made.

There ore 13 cases on record in which such amyloid

deposits occurred in association with multiple

myeloma (Stewart, 1938 ; Tarr and Ferris, 1939).

Nearly all these patients were diagnosed clinically

at one time or another as rheumatoid arthritis.

In seme the confusion was increased by the presence

of subcutaneous deposits of amyloid cn the forearms

in the situation where subcutaneous nodules most

frequently occur in rheumatoid arthritis. The true

cla nosls was net suspected in the present case

until the histological preparations were studied .

The small piece of bone narrow examined showed

nc evidence of myeloma. Unfortunately the patient

was net Xrayed during the two days that she was in

hospital before death.
X

The high incidence in non-specific teno¬

synovitis cf lesions identical with or closely

resembling those of rheumatoid arthritis (27 out

of 75 cases) might be held to support the view that

this/
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this condition be grouped among the rheumatic

diseases (von Albertlni, 1929 ; Klinge, 1932(a)).
This view appears to have been based entirely on

the histological resemblance between the conditions.

Most of these patients were traced and enquiry

from the family doctor .failed to reveal evidence

of anything mere than the local complaint. It

does not seem likely, therefore, that these

examples of' isolated tenosynovitis represented a

localised manifestation of a general rheumatic

disease particularly when it is considered that

most of them were caused by trauma. Nevertheless,

this study provided support for Baumgartner' s

(1946) observation that rheumatoid arthritis may

commence as tenosynovitis. This was the initial

feature in Case 63, (Pig.35), where it preceded

joint involvement by several months and was

regarded clinically as tuberculous when biopsy was

performed 11 months after the onset.

It is obvious from the foregoing results

and discussion that histological examination of

synovial tissue is of limited value in diagnosis

of rheumatic diseases. A definite diagnosis can

be mace only In gout and in polyarteritis nodosa
if the vascular lesions are encountered.

Confirmation of the diagnosis of rheumatoid arthritis
is occasionally possible if lesions cf the sub¬

cutaneous ncdule type are encountered; In most

cases the findings sre only consistent with a

diagnosis made cn other grounds. Mc help can be
given/
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•riven in differentiating systemic lupus

erythematosus from rheumatoid arthritis or

rheumatic fever.

SUMMARY.

1. The literature on lesicos of the synovial

tissue of jointsj bxirsae and tendon sheaths in

rheumatic diseases has been reviewed. There is

considerable difference of opinion as to w hether

lesions occur which are specific to rheumatoid

arthritis and its variants, such as juvenile

rheumatoid arthritis ("Still's disease") and

"Felty1s syndroms." There are a few references

to the histology of ankylosing spondylitis,

several of which have given rise to a rather

widely held opinion that this cisease is only a

variant of rheumatoid arthritis. The lesions of

osteoarthritis, gout, and rheumatic fever are

fairly well defined. Little is known about

changes in this tissue in systemic lupus

erythematosus or polyarteritis nooosa.

2. The object of this study was to determine

the value of" histological examination of synovial

tissue in the diagnosis of rheumatic diseases.

3. The material studied included synovial tissue

from 84 joints, 8 bursae and 4 tenoon sheaths

from 6< cases of rheumatoid arthritis, 11 joints

from B cases of ankylosing spondylitis, 31 joints

from 27 cases of pure osteoarthritis, 5 joints

from/
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from 2 cares of gout, 13 joints from 11 cases of

rheumatic fever, p. joints prid 2 tendon "heaths

from 4 cases of systemic lupus erythematosus,

and 5 joints from 3 cases of polyarteritis

nodosa. This was compared with material from

a single joint in 146 cases of non-rheumatic

disease, consisting of 41 cases of non-specific

synovitis, 7 of loose bodies in joints, 7 of

septic arthritis, 4 of osteochondritis, 28 tears

of menisci, 19 cysts of menisci, 2 cases cf

haemophilia, 2 cases of syphilitic arthritis

and 1 case of amyloidosis cf joint and muscle

and with material from 114 cases of non-specific

bursitis, 6 cases cf tuberculous bursitis, 75

cases of non-specific tenosynovitis and 27 cases

cf tuberculous tenosynovitis.

4. The only specific lesion encountered was the

urate deposit cf gout.

5. Lesions which had been described previously

as specific to rheumatoid arthritis were found ir

ankylosing spondylitis, pure osteoarthritis,

recurrent synovitis, tears cf menisci, non¬

specific bursitis and non-specific tenosynovitis.

The incidence cf lesions "characteristic" of

rheumatoid arthritis was not significantly higher

in this disease than in several cf the others

mentioned. In cases of rheumatoid arthritis

histological evidence of activity was correlated

with duration, stage and clinical activity in

affected jclnts. Lesions in synovial tissue

in/
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in juvenile rheumatoid arthritis and "Felty's

Syndrome" were the same as in typical adult

rheumatoid arthritis.

6. In ankylosing spondylitis the lesions were

the same as in rheumatoid arthritis. Reasons

are given for regarding the two diseases as

separate entities.

7. Mo lesions were found which were specific

to rheumatic fever or lupus erythematosus.

Histological examination of synovial tissue is

of nc v lue in establishing the latter diagnosis

Lesions of tendon sheaths in lupus are described

for the first time.

8. Lesions were scanty in polyarteritis nodosa#

only the healed stage being seen.

9. A case of amyloidosis of the left knee and

skeletal muscles is recorded, in which the

clinical features were indistinguishable from

rheumatoid arthritis. previous reports are

quoted in which myloidcsis of this distribution

was associated with multiple myeloma.

10. Although there is a high incidence in non¬

specific tenosynovitis of lesions similar to

these of rheumatoid arthritis, reasons are given

for regarding these cases of non-rheuma11c

aetiology.

11. '-i-he limitations of histological examination

of synovial tissue in diagnosis of rheumatic

diseases are defined.
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SECTION II.

The Need for Caution In the Interpretation

of Multiple Biopsies cf Synovial Tissue in

Rheumatic Diseases.

IWTflOJUCTICN.

The introduction of cortisone ana ACTH to

clinical medicine (Hench et al, 1949) has raised

the question whether the dramatic improvement

induced by them is associated with changes in the

tissues. Several reports have appeared in

which It is claimed that synovial tissue taken

from joints during, or after, administration of

the hormones shewed changes attributable to their

action (bench et alii, 1949 and 1950 ; Gimsiracuau

et alii, 1951 ; Polley and BIckel, 1951).

Giansiracusa et alii were cautious about the inter¬

pretation of the histological appearances, whereas

Hench et alii (1950) accepted decrease in the

amount of inflammation, oedema, necrosis or surface

hyperplasia as due to the hormones, poller and

Bickel also described histological evidence of

improvement In specimens obtained by means of an

instrument for punch biopsy cf joints.

mention Was made in the reports quoted

about natural variations In the histological

appearances in synovial tissue in rheumatic

diseases. Previous workers had mentioned the fact

that/
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that synovial tissue taken simultaneously from
in rheumatoid arthritis

different parts cf the same joint/ showed varying

appearances (Allison and Ghormley, 1931(b) ;parker
and Reefer, 1935 ; Ghorrnley, 193R ; Jordan, 1938;

Rosenberg, 1949). These writers laid little

stress on these naturally occurring variations

which reflect the chronic character of the disease

with alternating phases of activity and remission.

Indeed this point was of little practical

importance until the question of the effect of

hormones on the histolovy was raised. The

likelihood that future studies cf synovial tissue

may be made upon specimens obtained blindly by the

punch biopsy Instrument rather than by open

operation makes it even more necessary to appreciate

the naturally occurring variations.

The purpose of this part cf the thesis is to

demonstrate the variations in the hlstopathology

cf synovial tissue taken at the same time from

different parts of joints in rheumatoid arthritis,

ankylosing spondylitis, gout, rheumatic fever,

systemic lupus erythematosus and polyarteritis

nodosa. Particular attention has been paid to

features which might be interpreted as an effect

of treatment with drugs.

MATERIAL ANI METHOD.

The material studied was taken from the same

cas s as in Section I and represents these cases

in which multiple blocks wrere available. The tissue

was/
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was obtained at open operation or post mortem.

The anatomical distribution of the material is

shown in Table XVI'I , In the knee, blocks were

taken from the suprapatellar pouch, medial or

lateral compartment or infrapatellar pad in every

case. Additional blocks were taken from one or

other meniscus in several cases . In nine cases

of rheumatoid arthritis, two adjacent blocks were

taken from one or other of the regions mentioned.

An average of three blocks was .tucsn from different

regions cf the other joints.

In assessing variations in the histological

appearances due consideration was given to the

variations In normal histology, of synovial tissue

from diff rent regions of the joints (Key, 1932).

Comparisons of the appearances in different

sections in rheumatoid arthritis and ankylosing

spondylitis were made by using the same criteria as

in Section I. In the other diseases, the

occurrence and degree of proliferation, Inflammatiop
necrosis ana fibrosis were noted.

RESULT'S.

Rheumatoid Arthritis. (Table XVIII).

In sixteen cf the joints, the various sections

showec the same features, or differed only In minor

points, Buch as the degree and extent of surface

hyperplasia or the degrees of oedema and congestion

Nine joints showed mere noticeable variations,

such/
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Table XVII<

Anatomical Distribution of Synovial Tissue In

Cases of Rheumatic Disease where Multiple Blocks

•/ere obtained from Joints.

Joint

diagnosis Total
Joints

Shoulder £
o
x>
#H

& i—i
<u a
+3 O
C to
•r-i Cl
. C
K <H
O C
Xi

P, ft Hip Knee

G
i—!

» r
o o

g?
a» cc
-P >H
CO o

heuraatoid
arthritis 35 3 3 1 28

ankylosing
spondylitis 6 4 1 1

Gout .1 1

iheumatic
fever 10 1 9

Systemic lupus
erythematosus 4 4

olyarteritis
nodosa 4 4

Total 60 3 4 1 4 47 1
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HistologicalFeaturesinMultipleBlocksofSynovialTissuefrom JointsinRheumatoidArthritis.
Case No.

Total Duration
Interval

AffectedJoint

Source of Tissue

HistologicalFeatures

Deoween lastthrapy andtimeof• takingtissue
Duration
Stage

Clinical Activity

a

b

c

a

e

f

g

iormal

1

9yrs.

8yrs.

?

III

Active

Shoulder

4

4

4

fine
lme

?

IV

Inactive

*

x.nee

S

4

L

sm

4

P

4

4

4

4

10-12y.

1yr.

?

?

Inactive
Shoulder

4

4

4

4

4

4

4

?

II

ctive

Knee

S

4

4

4

L

+

4

sia

4

4

4

M

4

sn

•f

4

4

4

4

4

4

fine

G

4

4

4

4

4

fine

5

20yrs.

Notknown

?

Inactive

Knee

-

STL

4

4

L

sm

4

P

+

4

am

4

4

6

13yrs.

12yrs.

?1yr.
Ill

.ctive

nee

S

4

4

4

+

4

L

mainlygranulationtissue: partlyasabove +

4

4

4

4

7

2yrs.

Notgiven

<2yrs

II

Active

Shoulder

+

4

4

4

4

fine

sra

4

4

2yrs.
II

Active

Knee

S

+

4

4

4

fine

L

sm

4

P

+

4

4

4

fine

8

8yrs.

Notknown

?

II

Inactive
Knee

S

sm

4

4

M

4

4

4

P

+

4

4

4

4

9

>8yrs.

Notknown

?

II

Active

Elbow

+

+

4

4

4

4

4

4

4

>m

4

4

4

10

?

2yrs.

?

?

?

Knee

S

4

L

4

P

4

12

32yrs.

Notknown

30yrs

«?

1

Knee

S

4

4

4

4

fine

L

m

4

4

M

!

m

4

P

4

i

m

4

fine

....j

13

5yrs.

Notgiven

5yrs

Active

Knee

S

m

4

4

4

L

m

4

4

P

4

4

4

P

4

4

t

4

15

13yrs.

Notgiven

13yrs

Ill

Active

Elbow

4

4

4

4

+

f

4

4

4

4

4

4



"

?

Notknown

7

7

7

Knee

S

+

4

Si

i

M

+

+

Si

F

+

4

si

18

2iyrs

Notgiven

2%yrs

I

Active

Prox.inter- phalangeal
+

+

+

fine

+

+

+

+

2yrs

II

Inactive
Knee

S

+

+

+

4

L

+

+

4

+

4

4

F

4

+

+

+

4

4

19

10yrs

3yrs

<•10yrs

II

•ctive

Knee

S

+

sm

•+

+

i\J

+

+

+

+

4

4

F

4

+

sm

+

+

flir

20

1yr

Notgiven

<1yr.
-n

Active

Knee

S

4

+

+

4

4

L

+

sm

4

4

4

4

t

sm

4

4

F

4

cliff

+

+

+

27

8yrs

Notgiven

1yr

II

ct;ve

R..nee
S

+

sn

+

+

4

s

4

4

<1yr.

II

Active

L.Knee
a

4

+

+

+

4

s

•i

+

+

4

fine

24

4yrs.

Notknown

<1yrs

7

Inactive
Knee

3

4

4

M

4

4

4

oine

F

4

C

+

4

fine

25

Ijyrs.

Notgiven

II

Active

Knee

S

4

+

+

4

4

M

+

+

4

F

+

+

4

26

?

Notgiven

?

II

Inac;Lve
Knee

S

4

4

L

4

4

F

4

4

27

many years

Ntgiven

?

?

Inactve
Knee

S

4

4

4

L

4

4

M

4

+

+ 4

4

37

3yrs

iven

3yrs

7

7

Knee

S

+

4

+

4

4

L

+

4

+

+

F

+

4

4

4

39

3yrs

Netgiven

3yrs

7

Active

Elbow

si

+

4

+

4

+

4

+

4

+

+

+

+

+

4

4

40

many

1wk.

7

II

Active

Knee

3

+

+

sm

.f

4

4

fine

L

+

+

sm

+

4

4

fine

L

+

sm

+

+

4

F

+

4

41

5yrs

Notgiven

75yr

IV

Inactive
Knee

S

4

4

M

+

4

F

+

4

43

1yr.

1wk. (insulin)

1yr

I

Active

Knee

S

+

sm

+

4

4

S

+

+

+

+

4

L

sm

4

4

F

4

4

44

33yrs

Notgiven

7

7

7

Knee

S

4

M

4

F

4
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5yrs

4iyrs.

8mth.

II

Inactive
Knee

S

+

+

4

4

L

+

4

4

4

F

+

4

4

4

49

7yrs

4yrs

2yrs

II

Active

Knee

L

+

sm

+

4

4

L

4

4

4

4

4

M

sm

4

4

M

4

4

50

7yrs

Notgiven

3yrs

II

Active

Knee

S

4

4

4

4

S

+

4

4

4

4

4

54

11yrs

Notgiven

?

?

Active

Knee

s

+

4

4

4

4

s

4

4

Mz -
o=goldusedunlessstated *=thelettersinthiscolumnrefertotheregionfromwhichtissue wastaken,i.e.,

S=suprapatellar L=lateralcompartment M=medialcompartment
C=meniscus

HistologicalFeatures-asinTableIV,p.21.
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such as the presence of necrosis in only one

section, the presence ol' diffuse granulation tissue

alternating with more typical appearances { Case 6,

Figs. 62 and 63), cr variations in the number and

distribution of lymphocytes and plasma cells.

Major variations in the histological

appearances were seen in ten of the joints. Thus

in a knee (Case 54), one section shewed marked

hyperplasia and intense inflammation (Fig. 64),
whereas a section from an adjacent part of the

synovial tissue shewed well marked fibrosis (Fig.

65). In another knee (Case 21), fibrosis was

predominant in one section, slight In another and

absent from a third. Three sections from an

elbow (Case 39) shewed, respectively, marked

inflammation without fibrosis, slight inflammation

without fibrosis and marked fibrosis without

inflammation. Variations in the relative degrees

of inflammation and fibrosis, which might be

Interpreted as Indicative of activity and healing

respect!vely, were seen In eigbu joints. Such

variations were seen not only in blocks from

different regions of a joint (Case 7, Figs. 66 and

67), but sometimes in adjacent blocks from the

same region (See Figs. 64 and 65) and occasionally

in a single section. They were found in juvenile
rheumatoid arthritis (Case 43, Figs. 68 and 69)

as well as in the adult.

The cases were analysed as in Section I to

see whether the variations in the histological

appearanc es/
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Synovial Tissue in Rheumatoid Arthritis.

Pig. 62. Case 6. Knee (lateral compartment). x
Villous hyperplasia, thickening of surface layer,
congestion, massive round cell infiltration and
necrosis (the dark areas, left and right).

Case 6.
62. x
but much

Another field from same sectio
100. No villi or synovial
diffuse granulation tissue.
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Synovial Tissue in Rheumatoid Arthritis.

Pig, 64. Case 54. Knee (suprapatellar), x 100.
One of many villi showing hyperplasia of surface
cells, oedema, congestion and massive infiltration
with round cells.

J*

#S i
-

-

-

*V* k ». , »

Pirr« 65. Case 54. Section from adjacent block
to Pig. 64. x 100. Cellular fibrosis with
minimal lymphocytic infiltration in places.
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Synovial Tissue in Rheumatoid Arthritis.

Fig, 66. Case 7, Knee (suprapatellar). x 50.
^ecros'is of superficial tissue (top), diffuse
round cell infiltration, congestion and some
fibrosis of deeper tissue.

Fig. 67. Cose 7, Knee (lateral compartment) x 50.
targe villus, showing fine fibrosis superimposed
upon congestion and diffuse round cell infiltration.
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Synovial Tissue in Juvenile Rheumatoid Arthritis.

Fig. 68. Case 43. Knee (suprapatellar), x 120.
Congestion, oedema, diffuse subacute inflammation
and some degeneration of surface layer. Minimal
fibroblastic proliferation.

Fig. 69. Case 43. Section from adjacent block
to Fig. 68. x 100. Marked fibrosis with only
slight inflammation.
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appearances could be correlated with the curation,

3ta/re and activity of the disease in the affected

,joints (Tables XIX to XXI), or with drug therapy

(Tabic XXII).

Ankylosing Spongylitla (Table XXTIi).

The variations in appearance seen here were

of minor degree only. This may be due to the fact

that a substantial degree of inflammation was seen

in only two joints.

Gout.

Two sections from the knee of a case of gout

(Case 243) showed striking differences, inflammation

being predominant in one (Fig. 70) and fibrosis in

the other (Fig. 71/.

Hheumatic Fever.

The appearances in two of these joints were

normal. In another four, the lesions were mild,

consisting of congestion, slight hyperplasia of the

synovial cells, minimal round cell infiltration and

occasional patches of necrosis of the surface.

More marked changes, including patches of' necrosis

in the deeper tissues or slight villous hyperplasia,

ooth with round cells and histiocytes response were

seen in four joints. Two knees shewed appearances

in different sections varying from patchy necrosis
in one section, congestion and slight round, cell

infiltration in a second to fibrosis in a third

(Figs. 72-74). In only one of these cases had there

been a previous attack cf rheumatic fever.

Systemic/
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Table XIX.

Relationship of Duration of Rheumatoid Arthritis in Joints to

Variations in Histology in Synovial Tissue from Different

Regions of Joints.

)egree of Variation
in Histology

Total Duration

< 1 yr 1-2 yrs. 2-5 yrs. > 5 yrs

No. % No. jrf No. fi
i 0.

Minor 7 1 14 0 0 5 71 1 14

Moderate 7 1 14 3 43 2 29 1 14

Major 7 1 14 4 57 1 14 1 14

Total 21 3 14 7 33 a 38 3 14



Table XX.

Relationship of Stage of Rheumatoid Arthritis in Joints to

Variations in Histology in Synovial Tissue from Different

Regions of Joints.

Degree of Variation
in Histology

Total
Stage

I II III IV

No. No. 4 No. 4 No. 4

Minor 7 0 0 2 29 3 43 2 29

Moderate 8 1 12 5 62 1 12 1 12

Ma,jor 8 2 25 6 75 0 0 0 0

Total 23 3 13 13 56 4 17 3 13
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Table XXI.

Relationship of Clinical Activity of Rheumatoid Arthritis In

Joints to Variations in Histology in Synovial Tissue from

Different Regions of Joints.

degree of Variation
in Histology

Total Oases Clinically active
No.

Minor 12 5 42

Moderate 9 7 78

Major 9 8 39

Total 30 20 67
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Table XXII.

Relationship between *rirnlnistration of Gold and other Drugs

in Rheumatoid Arthritis and Variations in Histology in

Synovial Tissue from Different Regions of Joints.

Degree of Variation
in Histology

Total Ho gold given
No. !

Minor 14 9 64

Moderate 9 4 44

Major 8 S 25

Total 31 15 48
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Table XXIII.

Histological Features In Multiple Blocks of Synovial Tissue from Joints

in Ankylosing Spondylitis.

ise
'•

Total
Duration

Affected Joint Source Ox

Tissue
Histological Aooearances

Duration btage Clinical
Activity a b c d e f s formal

6 ? ? ? II ? Hip + +

+

+ +

r 12 yrs. ? 12 yr*s. ni-iv Active R. hip + + sn

+ •+ + + +

+ sm +

L. hip + + + + + 4

+ + + + 4 fine
sm + 4

) 7 yrs. < 7 yrs. II Inactive &nee 3 sm 4 4

JU sm 4

diff 4

4

0 4 4 +

4 yps. 5 mths. II Active >~temo-'
clavicular

+ 4

+ + 4

+ + + 4 4

i 1 ? i 7 Hip 4 4 sm + + 4

4 + + + 4

+ 4 + + 4 4

+ +

Key - See Table XVIII, p. 87.
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Table XXIII.

Histological Features in Multiple Blocks of Synovial Tissue from Joints

in Ankylosing Spondylitis.

isse Total Affected Joint source of Histological \cnearances
0. Duration Pur*at ion Stage Plinlcal

Activity
Tissue

a b c d e f g Normal

0 1 1 ? II ? Hip 4

4 4

4 4

17 12 yps. ? 12 yrs. ni-iv Active B. hip + + sra +

+ + + 4 4

+ sm 4

L. hip + + 4 4 4 4

+ + 4 4 4 4 fine
sm 4 4

)9 7 yrs. < 7 yps. II Inactive -nee S sm 4 4,

sm 4

iU diff 4

F 4

v> + 4 4

)1 4 yrs. 5 mths. II Active tr rno-' 4 4>

clavicular
4

+ + 4 4

B 1 ? i 7 Hip + 4 sm 4 4 4

+ + 4 4 4

+ 4 4 4 4 4

4 4

Key - See Table XVIII, p. 87.
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Synovial Tissue in Gout.

Fig. 70. Case 243. Knee (lateral compartment) x
100. Round cell infiltration, necrosis ( top
right), metaplasia of cartilage (bottom left) and
small urate deposits (bottom right).

Fig. 71. Case 243. Knee (medial compartment), x
75. Villous hyperplasia and marked fibrosis.
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Synovial Tissue In Rheumatic Fever.

Fig. 72. Oase 246. Elbow, x 100. Large area
of necrosis (right) with round-cell response and
congestion.

Fig. 73. Case 246. Another block from adjacent
region to that shown in Pig. 72. x 100.
Slight proliferation of surface cells, congestion,
oedema and minimal lymphocytic infiltration.
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Synovial Tissue in Rheumatic Fever,

74. Case 246. x 100. Jection from
a third block, showing villous hyperplasia and
fibrosis with congestion, and slight lymph¬
ocytic infiltration.
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Systemic Lupus Ery themat osus.

The appearances In the different regions of

two cf the joints were the same ,,.i6 in a third

miner variations were seen. In the fourth joint

(Case 523) marked variations were seen, one region

shewing patchy surface necrosis with oedema and

slight round cell infiltration (Fig. 75). In a

block closely adjacent to this there was acute

necrotising arteritis with marked acute inflamma¬

tion (Fig. 76), whereas in another block fibrosis

was the main feature (Fig. 77). These variations

in histology were not related to therapy.

Polyarteritis Nodosa.

In two of the joints, the synovial tissue

wa3 healthy. In the other two, both from Case 542

occasional arteries and veins showed healed lesions

Blight fibrosis and thrombosis of many capillaries

were also seen, but there was no evidence of acute

lesions.

DISCUSSION.

This study shows that marked variations in the

histological appearances in synovial tissue taken

simultaneously from different regions or adjacent

parts of a joint were not uncommon in rheumatoid

arthritis. inor variations, affecting

particularly the relative amounts of inflammation

anc fibrosis, were frequently seen in the disease.

Major/
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Syfaovial Tissue In Systemic Lupus Srythematosua.

Pig. 75. Case 523. Knee (lateral compartment) x 100.
Oedema and necrosis of superficial zone with lympho¬
cytic reaction and congestion in deeper tissue.

Pig. 76. Case 523. Another block from some region
as Pig. 75. x 100. Normal wall of artery (top
right) becomes necrotic at arrows and the lumen
is thrombosed. Intense acute inflammation of
adjacent tissue.
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Synovial Tissue in Systemic Lupus Erythematosus.

Fig. '77. Case 523. Knee (fat pad). x 100.
Fibrosis and slight lymphocytic infiltration of
a small villus.
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Major variations occurred mere often than minor

ones in cases which were of short duration,

clinically active or at an earl^ stage of the

disease, whereas miner variations were more

frequent in cases of longer duration clinically
inactive and at a later stage (Tables XIX to XXI).

The degree of variation In the hist opathc1ogy was

net related to the administration of golo, for in

over a third of these cases where moderate or

marked differences occurred, no gold hac been

given.

Although only slight variations have been

noted here in the appearances of sections from

joints in ankylosing spondylitis, the close

parallel between the lesions and the clinical

course in that condition and in rheumatoid arthritis

(Cruickshank, 1951) suggests that similar

variations in histology might be expected to occur

in spondylitis.

The lesions which occur In the synovial tissue

in most cases of rheumatic fever and systemic lupus

erythematosus are such that striking differences

in the appearances In different parts of a joint
are much less likely tc occur than In rheumatoid

arthritis. Indeed, A lingo ^ 193KaMtressed that

extensive search of many blocks of synovial tissue

be necessary in order to mak^ g definite

ciagnosis cf rheumatic fever. Nevertheless, this

sludy has shown that, in both diseases, parts of
the synovial tissue showed fine fibrosis, whereas

recent/
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recent necrosis and inflammation were seen in

others. In neither disease could the appearances

be correlated with drug therapy. The synovial

lesions in polyarteritis nodosa showfdjthe same patchy
distribution which is found elsewhere In the body

in this disease. Furthermore, it is to be

expected that vessels In the synovial tissue, just

as those in other tissues, may show all stages of
\

the disease from acute nacrctising arteritis to

completely healed lesions, even in cases which have

had no treatment.

All the changes in the synovial tissue which

have been reported in cases of rheumatoid arthritis

receiving cortisone cr ACTH, have been seen in this

investigation to occur naturally In the course of

the disease. Although the administration of these

drugs may produce a dramatic clinical response,

much caution must be exercised in attributing to

them, or to ether drugs which r.ay be introduced in

the future, changes which may, in fact, occur in the

natural course of the disease. The same caution Is

necessary in other diseases which respond to the

same drugs, such as systemic lupus erythematosus,

rheumatic fever, gout and ankylosing spondylitis.

SUMMARY.

1. The Introduction of potent therapeutic agents

such as cortisone and ACTH has led to studies of

of the histology of synovial tissue In rheumatoid

arthritis before and during or after therapy.

Claims/
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Claims have been made that differences between

the appearances in this tissue are due to the

action of the hormones.

These claims have not taken into account

variations which may occur naturally in the

disease.

2. Multiple blocks have been taken at one time

from different regions of 60 joints, 35 being

affected by rheumatoid arthritis, 6 by

ankylosing spondylitis, 1 by gout, 10 by

rheumatic fever, 4 by systemic lupus erythema¬

tosus and 4 by polyarteritis nodosa.

3. Major variations were sden in the appear¬

ances in different regions of 10 jointe affected

by rheumatoid arthritis. Variations in the

relative degrees of inflammation and fibrosis

which might be interpreted as indicative of

activity and healing, respectively, were seen in

eight joints. Similar variations were seen also

in adjacent blocks taken from the same region of

joints and occasionally in a single section.

4. Minor variations in the degree of

inflammation and fibrosis were seen in one joint

affected by gout, two by rheumatic fever and

two by systemic lupus erythematosus,

5. These variations in histcpatholcgy, were

not related to treatment with gold or other

drugs, but occurred naturally in the course of

the disease. Caution must be exercised in

attributing/
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attributing to drugs (e.g., cortisone and

ACTS) changes which occur naturally in the

synovial tissue in the course of rheumatic

diseases.
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SWCTIOH III.

The diagnostic Value of Histological

Examination of Subcutaneous Modules In Hheumatold

Arthritis, with particular reference to their

differentiation from Granuloma Annulare.

INTAChUCTICN.

The literature up to 1938 cn rheumatic and

other subcutaneous nodules was reviewed and

discussed by Kell (1938) in a lengthy monograph.

This author rnentloned^he following conditions in
the differential diagnosis of nodules associated

\7ith rheumatic disease rheumatoid arthritis,

granuloma annulare, gout, rheumatic fever, poly¬

arteritis nodosa, subcutaneous nodules with the

histological features of those found in rheumatoid

arthritis or rheumatic fever but without other

evidence of either disease, syphilis, efythema

elevatum oiutimm and fibrosltls. He concluded

that these different nodules could be differentiates

from one another but devoted only a short section

of his article, based entlrelr on reference to

previous papers, to the relationship between

rheumatoid arthritis and granuloma annulare.

Reports which have appeared on this subject since

have been very limited in their scope. The main

object of this section of the thesis is to compare

the/
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the histological findlnrm in rheumatoid arthritis

with those in granuloma annulare in a larger

series than has been observed hitherto. It will

be shown that a definite diagnosis can be made in

most cases. The occurrence in cases of rheumatoid

arthritis and rheumatic fever of nodules xxnccnnecfc ep.

with those diseases led to a comparison of the

lesions of those diseases with other nodules such

as foreign body granulcroat a, dermoid cysts and

traumatic nodules. Observations have been made

upon all the conditions listed by Kell except the

last two. The literature will be reviewed In

the order given above dealing mainly with articles

published since Bell's monograph.

Prior to 1938, lesions of the histological

pattern of the subcutaneous nodule of rheumatoid
•it

arthritis had been described only in the sub¬

cutaneous tissue. Since then lesions of Identical

histological pattern have been described in many

situations. Their occurrence in synovial tissxie

has been referred to and illustrated in Section I

cf this thesis (Bennett et alii, 1940 ; Kersley

and Gibson, 1952 ; Cases 20 & 33 of this study -

fig. 13, p. 23). The,1 have been described also

in abdominal connective tissue, the larynx, pleura,

skeletal muscle and spleen (rtaven et alii, 1948)
ana,/

# lor convenience lesions c.f this structure will

be referred to as '' rheumatoid nodules " whether

they occur in subcutaneous tissue or other sites.
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and in the heart (Bennett et alii, 1940 ;

Bag?enstos3 and Rosenborg, 1944 ; Gruenwald, 1948;

Kaven et alii, 1948 ; Bywaters, 1950) (Bee

Section VI). The ocular lesion which occurs In

seme cases of rheumatoid arthritis and is known

variously as episcleritis (Smoleroff, 1943),

brawny scleritis (Derby, 1916) and sclercmalacia

perfcrans ( Verhoeff and King, 1938) has the same

structure as the subcutaneous nodule as these

three papers showed.

There have been several reports of the

occurrence of cholesterol In rheumatoid nodules

during the last thirteen years (Layani, 1939 ;

Weber, 1943, 1944-5 ; Fletcher, 194 6; Kersley et

alii, 194 6 ; Raven et alii, 1948; Collins, 1949

(e) ; Hcrwitz, 1949 (b) ). Some of these authors

regarded cholesterol-containing nodules as a

rarity and a special type (Weber, Fletcher, Raven

et alii) whereas others found cholesterol

frequently in nodules of long curation (Kersley et

alii, Collins, Hcrwitz) . Russell (quoted by

daven et alii) noted that the incidence of'

sudancphilic substances In these nodules was no

greater than in any lesion with central necrosis.

In a recent publication, Fletcher (195l(b))/regarded
lipoid deposition as the final stage of the

rheumatoid nodule. Calcification in the centre

of some older nodules was mentioned by Bennett et

alii (1940) and by H©rwitz, (1949 (a) ) whereas

Collins ( 1949 (f) ) stated that It cce3 not occur

ana/
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and Rosenberg (1949) that it is very rare.

Keil regarded the nodules which occur in

cases of .juvenile rheumtold arthritis as having

the same structure as those of adult rheumatoid

arthritis, a view which was shared by Paterson

(1919-20), Coates and Ccombs, 1926, Findlay (1931)

and Bennett et alii (194C). On the other hand

lebre and Uhry (1931), Schlesinger (19 38) and

Bywaters (1951) thought that nodules in juvenile

rheumatoid arthritis bear a closer histological

resemblance to those of rheumatic fever than to

those of adult rhe\imatoid arthritis. One of the

nodules studied b Collins (1937) was removed from

a case of " Felty's Syndrome " but had a histologi¬

cal structure identical with those from typical

rheumatoid arthritis. Hench and Rosenberg (1944)

described the histology of a subcutaneous nodule

occurring in a case of "palindromic rheumatism "

as differing from that of rheumatoid arthritis,

particularly in the absence of necrosis. There is

considerable doubt, about the classification of

this syndrome, Hench and his colleagues (Hench and

Rosenberg, 1944 ; iiench 1947) and ?<eber (1946)

regarding it as an entity, whereas other

authorities (Ropes and Bauer, 1945 ; Bywaters,

1949; Collins, 1949 (g) ; Fletcher, 1951) conslde
it to be a variant of rheumatoid arthritis.

Several reports have appeared since the

introduction of cortisone and ACTH, some of which

attributed/
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attributed changes in nodules to the use of these

hormones. Rosenberg (1951) stated that they

regularly decreased in size during cortisone

therapy but did not disappear. Some nodules which

had responded to treatment enlarged following

cessation. Nc mention was made of histological

studies. Ncrcrcss et alii (195 0), Mundy et alii

(1951), Hunt and Blanchard (1951) and Fienberg

and Colpoys (1951) have carried cut histological

studies on nccules removed before and curing or

after therapy. Ahe first two groups of writers
saw nc significant differences, where ss the other

two groups saw definite changes, particularly in

the Intermediate zone, following treatment.

The histology of the cutaneous lesions of

granuloma annulare was described many years ago

(See Little, 1909) and was well reviewed by

Goodman and Ketrcn ( 1936) on the basis of material

from 12 cases. These authors worked out a

sequence of changes, commencing with degeneration

of"the connective tlssue"in the skin. Kyrle

(quoted by Keil) had previously regarded

degeneration as the primary lesion in this

condition. Goodnan f nd K tron noted that there was

a marked resemblance between the late stages of

granuloma annulare and rheumatoid nodules but

noted that "hyperplastic occlusive changes In the

bleed vessels" occurred only in the latter. No

study of rheumatoid nodules was made by these

workers. Collins (1939) referred briefly to the

histological/
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histological resemblance between the two conditions*

but does not appear to have studied granuloma

annulare in detail. Prunty and Montgomery (1942)

stated that granuloma annulare has a typical

clinical and histological picture and gave a

detailed differentiation from rheumatoid nodules,

but they do not appear to have studied the latter.

Bclgert (1944) described one definite and four

doubtful cases of granuloma annulare and claimed

that, the histology of that condition and of

rheumatoid nodules was identical with that of the

juxta-articular nodules of syphilis. Bovvers (1949)

described and illustrated, one case each of

granuloma annulare and rheumatoid arthritis and

then gave details by which the two conditions could

be differentiated.

The relationship between granuloma annulare

and rheumatoid nodules is further complicated by

records of the rare occurrence of the former in

subcutaneous tissue rather than in the dermis.

Some cf these reports dealt only with clinical

descriptions cf cases in which typical skin lesions

cf granuloma annulare were associated with sub¬

cutaneous nodules in the absence of rheumatic

disease (gray, 1914; Crnsteln, 19g3; Goldschmidt,

1925 ; Raven et alii, 1848). The histology of

subcutaneous nodules accompanying granuloma

annulare was described by Grauer (1934) and T Izard

(1948)/
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'(194ft) in single cases as the game as that of the

cutaneous lesions. Bywaters (1949) referred to

the lesions in four cases of this type as being

distinguishable with difficulty from these of

rheumatoid nodules. Some authors have regarded

subcutaneous granuloma annulare as rheumatoid

ncdules (Goodman and ketron, 1936).

Subcutaneous nodules in other rheumntic

diseases have been studied leas intensively than

rheumatoid nodules since 1938. The occurrence of

nodules in ankylosing spondylitis was mentioned

briefly by Lucchesi and Lucchesi (1947) and by

Collins (1949 (h) ), neither of whom gave any

details of histological appearances. This is

unfortunate for no other reference could be found

to the occurrence cf rodules in spondylitis.

Indeed most authorities have not seen them. It

Is perhaps significant that both the writers

mentioned subscribe to the belief that ankylosing

spondylitis Is a variant cf rheumatoid arthritis

and Collins noted that nodules occur mainly in

cases of spondylitis with involvement of peripheral

joints. Reasons for regarding spondylitis as a

separate disease are given in Section I of this

thesis (p. 75). Wo nodules from spondylitis were

encountered in the present work.

Although most writers prior to 1938 emphasised

the similarities between the subcutaneous ncdules

rheumatic fever and rheumatoid arthritis (Coates

and Coombs, 1926 ; -Lawson, 1933; hawson and Boots,

1933/
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1933; Poynton, 1936), some had stated that they

cculd be differentiated (Collins, 1937). Kell

and subsequent authorities (Hawthorne, 1938 ;

Bennett et alii, 1940 ; Bennett, 1943 ; Gibson,

1948; Bywaters, 1949; Collins, 1949 (i) ; Rosen¬

berg, 1949) agreed with this opinion. Bennett's

opinion that the subcutaneous nodule is the most

characteristic sinsrle lesion in rheumatoid

arthritis was based on p study of over 9C nodules

from that disease and 42 from rheumatic fever.

Pcynton (19 38), in discussing the inter¬

relationship of rheumatic fever and rheumatoid

arthritis mentioned a patient with severe rheumatoi

arthritis and established mitral stenosis who, at

the age of 60, developed numerous small nodules
" precisely resembling those seen in children's

rheumatism." No histological study was made by

Pcynton but a study of sections from similar cases

by Bywaters (1949) revealed the features of

rheumatoid nodules, rather than those of rheumatic

fever.

Keil reviewed several papers in which were

described nodules having features of like these

found in rheumatic fever or rheumatoid arthritis

In the absence of either disease. Thus Carpenter

(1900-1) described a child of 17 months with

numerous subcutaneous nodules arising from extensor

tendons over joints of fingers, on the right great

toe and on the scalp. Further nodules developed

over many joints during the next year but at no

time/

o
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time were there any 3igns of rheumatic disease

and the child does not appear to have suffered

from granuloma annulare. The histological

appearance of one of the nodules was described as

"fibronuclear tissue." Carpenter referred to

three other oases of nodules without rheumatism

and in a later paper (1908) he described a fifth

and illustrated the histological lesion which

does net closely resemble any rheumatic nodule.

In two ether papers quoted by Keil - Hodge (1914)

ano Pat era on (1919-20) - there was no mention of

histology. In a fourth - Middleton (1887) - the

patient had a definite history ef rheumatic fever

prior to the development of nodules.

Although these cases are not acceptable as

examples of rheumatic nodules without rheumatic

disease there are a few authentic cases of this

type on record. l'indl«y ( 1931) described a child

cf 7 with numerous tender swellings on the dorsum

of the left foot and a history of similar swellings

on the right foot. The only previous illnesses

were measles and a sore throat, there being no

evidence of rheumatic disease. The description

nd illustration of a nodule are identical with

the appearances in rheumatoid arthritis. Ten

months later the nodules were in the same state »nd

no further features had developed. Klinge (1933(d))
described four patients with nodules having the

histology of rheumatoid nodules but no other

rheumatic stigmata. The duration cf fcllcw-up was

not/
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not stated. More recently Bergstrand (1944) has
described nine cases of " rheumatic nodules without
rheumatism.11 Histological examination was carried
cut in all cases. Several of the patients appear
tc be suffering from granules annul1, re, net
rheumatoid arthritis - the lesions were described
as ring-shaped - but in three at least this
diagnosis can be excluded. These nccules had been
present for at least a year without any other
rheumatic features.

Although Bolgert (1944) compared the lesions
of granuloma annulare and rheumatoid arthritis were
identical with these of' juxta-articular nodules of
syphilis, most writers on the latter subject

described a distinct lesion. There is some confusior.

in terminology which appears to be duo to the use

cf different terms for different types of the same

lesion (Kalz and Newtcn, 1943) . The lesion

described as " chronic fibroid subcutaneous

syphllomata " (Weber, 1920), " ncdosltes juxta-

articulaires " (Jeanselme end Rliascheff, 1926)

and " subcutaneous nodules of juxta-articular

type" (Hopkins, 19 31) were all gummata showing

varying degrees of inflammation, necrosis ana

fibrosis. Similar lesions have been described in

yaws (Hudson, 1934-5). Klinge (1932) referred

tc the superficial resemblance between the

eumatcid nodule anc the lesions of tuberculosis

nnc1 syphilis ( guramata) but regarded them all as

^stinguishable from one another.

AT ,11AL /
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E'imT ulInL ni;I METHCL .

Fifty one siabcutaneous or cutaneous nodules

from 45 cases of rheumatoid arthritis have been

studied including a single nodule from one case of

juvenile rheumatoid arthritis (Case 104), two cases
each

of "Feltv's Syndrome" (Gases 60 and 88), one/of

psoriatic arthritis (Case 97) and "palindromic

rheumatism." (Case 93) Twenty of these were

removed personally by the writer at the Rheumatic

Unit, Northern Oenerrl hospital. The biopsies

were performed under local anaesthesia with 2%

procaine, care being taken to avoid infiltrating

the nodule itself. The remaining nodules were

obtained at autopsy (six examples) or from the

file3 c.f the Pathology department. Thirty-eight of

the nodules were situated in the elbow region,

seven over metacarpo-phalangeal cr interphalangeal

joints, three on the knee, one on the wrist and one

over mid-thoracic vertebrae. The site of the

remaining nodule is not known. Lesions having the

same structure as the subcutaneous nodules were

also studied in the skin (Case 83), synovial tissue

(C-ses 20 and 33), bursae (Cases 61 and 62 - two

bursae from the elbow in each case), the pharyngeal

re-ion (Case 1) and the heart (Case 2 - See Section

VI).

Ten biopsies from nine cases of granuloma

annulare were available in the files of the Skin

Lepartment, Royal Infirmary of Edinburgh. In all

cases/



120.

cases the clinical appearances were characteristic.

Two biopsies from a tenth case were kindly made

available by It. Agnes Macgregor, Pathologist to

The Soyal Hospital for Sick Children, Kclnburgh

and the case notes from this patient were abstracted

by courtesy of Professor rt.W.B. ^llls.

Subcutaneous nodules from other rheumatic

diseases which were studied Included single tophi

from two cases of gout, seven nodules from five

cases of rheumatic fever (three of these were

obtained at biopsy by the writer) and single

nodules from three cas s of polyarteritis nodosa.

The following non-rheumatic lesions were

studied :-

a) four subcutaneous nodules showing pathological.

features indistinguishable from those cf

rheumatoid arthritis, in the absence of

rheumatic disease cr granuloma annulare,
each

b) single nodules from one case/of' syphilis
and yaws,

c) forty tuberculous lymph nodes and one

tuberculoma of the liver,

d) thirty-three foreign-body granuloiaata, three

of these being removed from cases of

rheumatoid arthritis by the writer,

e) twenty-two inclusion dermoid cysts,

f) two traumatic nccules «nd

g) a subcutaneous xanthoma removed from a case

of rheumatic fever by the writer and a benign

ffiant-cell synovioma from a case of

rheumatoid/
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rheumatoid arthritis.

The tissue was fixed in Zenker-formel or

corrosive-fcrmol, dehydrated, embedded in paraffin,

sectioned and stained with haematcxylin and eosin.

In some cases serial sections were studied : in

ethers extra stains were used, such as Masscn's

trichrcme, silver nitrate for calcium (Kcssa's

method), the Peulgen technique for nucleic acids,

the Prussian blue reaction for iron, Congo-red for

amyloid (on formalin-fixed frozen sections),

Foot's reticulin stain and muci-carmine.

RESULTS.

Rheumatoid Arthritis.

Most of the nodules had the structure usually

considered as characteristic, that is one or mere

foci of' necrosis separated from vascular connective
tissue by a layer of proliferating mesenchymal cells.
In addition to this "fully developed" stage other
nodules consisted of, or contained,foci which were

regarded as early and late stages. The details of
the fully-developed foc i ill be considered first
and then the variations therefrom described.

The necrotic centre of' the foci consisted of

granular eosinophilic material containing cellular

o'ebris, which'was associated with diffuse basophilic

staining varying in intensity with the number of
Cf?lls present (Figs. 78-79). The necrotic area

frequently/
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Subcutaneous Nodule in Rheumatoid Arthritis.

?lg. 78. Case 76 x 50. One of many fully
developed foci in a large nodule. The central
necrotic area is dark-staining because of much
nuclear debris and diffuse basophilia (See Pig.
80, p. 124). Note the well developed inter¬
mediate zone (See Pigs. 84-86, pp. 127-128, for
detailed structure thereof).

Fig. 79. Case 12 x 100. Much nuclear debris
and diffuse basophilic staining of central zone.
Poorly developed intermediate zone. The cleft
is an artefact.
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frequently measured 5 mm. - 1 cm. or more in

diameter and was of highly irregular shape due to

fusion cf several foci. The basophilic material

had a superficial resemblance to calcium deposits

but gave no reaction with silver nitrate (Kossa

st»in). On the contrary the fact that it reacted

with the leulgen technique (Fig. 8(,) indicated

that it was cf nuclear origin. In seme nodules the

necrotic material resembled amyloid when stained

with haematcxylin and eosin but did net absorb

Ccngo-red. The trichrome technique was found to

be of limited value in det rmining the presence

and 3tate cf collagen in these foci and in those of

granuloma annulare. Collagen fibres which appearec

healthy when stained with huematoxylin and. eosin

sometimes took the red of the trichrome, whereas

obviously dam erred collagen frequently stained green.

The use of polarised light was found to be a more

reliable method cf determining the presence of

healthy cr damaged collaren. Healthy fibres were

frequently found in the centre cf foci, extending

Into and sometimes across the focus from neighbouring
fibrous tissue (Figs. 81 and 82). Remains of blood

vessels could be made out in 15 of the nodules.

The intermediate layer was usually complete

in the smaller foci but was often incomplete in

large foci (Figs. 78 end 95). It was usually

avascular and the cells were arranged with their

long axis radial to the necrotic, centre and were so

numerous that a definite palisade was regularly
seen/
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Subcutaneous Nodule In Rheumatoid Arthritis.

Fif%__80. Case 76 x 100. Slide treated by
Peulgen technique for nucleic acids.
Same "specimen as Fig. 78 showing presence of
nuclei in central sone and that the diffuse
basophilia is due to nuclear material.
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Subcutaneous Nodule In aieumatoid Arthritis.

Fig.81. Case 69 x 90, Part of a large focus
showing necrotic central zone, intermediate layer
and part of the outer zone. Note collagen fibres
in the outer zone and a few in the intermediate
layer which fade into the necrotic zone.

Fig. 82. Case 69 x 90, The same field
photographed by polarised light. There are many
fragments of collagen in the central zone. Else¬
where the continuity of such fragments with fibres
in the outer zone was most striking.
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seen (Figs. 83 and 84). This was by nc weans

invariably.present and was sometimes very pccrly

developed (tigs. 79 and 85;. The predominant cell

type was large and spindle-shaped, often identifia¬

ble as a fibroblast by the presence of collagen

fibres merging with the necrotic centre (Tigs. 83
and 84). Many of the cells were polyhedral rather

than elongated and with basophilic cytoplasm

suggesting histiocytes. ethers could not be

differentiated more accurately than as large

mesenchymal cells. Multinucleate colls of all

these types were present in 29 cases, many of them

constituting small giant cells. This feature was

most marked In the only cutaneous lesion studied

(Case 83, Fig. 86). Mitotic figures were seen in

24 cases. Lymphocytes were present, in 32 cases

but were usually only in smell numbers scattered

among the large mesenchymal cells. They showed

a distinct tendency to be more frequent in the

outer part of this layer. Polymorphs were quite

uncommon being present only in 13 cases and always

in small numbers. Eosinophils were seen

occasionally in 3 nodules.

The outer part of the foci and the intervening

tissue consisted usually of cellular fibrous tissue
i

containing many small blood vessels (Figs. 78 and

86) . In 40 nodules these vessels were obviously

newly formed, being of capillary size, lined with

swollen endothelium around which lay large vaso¬

formative cells. This vascular proliferation was

a/
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subcutaneous Nodule in Rheumatoid Arthritis.

Fig. 83. Case 98 x 250. The necrotic central
zone (top) Is separated from the outer zone by a
strip of fibroblasts and undifferentiated mesenchy¬
mal cells arranged radially. Many similar cells
are seen in the outer zone, together with lympho¬
cytes. See also -Fig. 100, p. 138.

£ig. 84. Case 75 x 250. The intermediate
layer of this nodule contains fine collagen fibres
as well as fibroblasts, some of which are
multinucleate.
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Subcutaneous Nodule in Rheumatoid Arthritis,

Fig, 85, Case 70 x 50, The central zone here
is very large, but the intermediate layer is
poorly developed (lower centre), larked peri¬
vascular cuffing is seen in the outer zone.

Cutaneous Nodule in Rheumatoid Arthritis.

Fig, 86. Case 85 x 100. Giant cells are

unusually numerous in the intermediate layer.
The nodule is otherwise * typical.n
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a marked feature in IB of the fully developed

nodules and in another 8 it was sufficiently

predominant to produce an angiomatous appearance in

much of the nodule ( See P. 14C). Arterioles and

small arteries showed Intimal fibrosis in 81

nodules (Pig. B7) and two instances each of subacute

arteritis (Pigs. 88- 93) and thrombosis were seen.

Perivascular infiltration usually with lymphocytes

was present in 30 cases and polymorphs, eosinophils

and plasma cells were sometimes seen. These cells

were also present diffusely throughout this zone in

the same frequency. In two cases this outer zone

spread into adjacent skeletal muscle.

The smallest foci seen did not shew this zonal

arrangement. They consisted instead of an

accumulation of large mesenchymal cells with

scattered lymphocytes (Fig. 94). Collagen fibres

coursed between the cells, and were sometimes swolleh

or fragmented. Various foci which were transitiona:.

between this and the fully developed one were seen,

basophilic 3taining being noted as soon as necrosis

was present (Fig. 95).

Cholesterol clefts were present in the central

zone of 12 nodules, and in the intermediate zone of

seven of these. In some cases the foci were

mainly of the fully developed type, those containing

clefts being infrequent

(Fig. 96), but in others they were a prominent

feature (Fig. 97). Indeed, one nodule consisted

mainly of hyaline fibrous tissue and cholesterol

clefts/
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Subcutaneous Module in Rheumatoid Arthritis.

liR. 87, Case 74 x 150.
Arteriole in outer zone showing cellular
fibrosis of its wall. Endothelium of
adjacent venule is swollen.
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Subcutaneous Nodule in Rheumatoid Arthritis.

Figs. 88 to 93. Case 81 x 200.
The following six illustrations show the develop¬
ment of obliterative arteritis in the outer zone
of a nodule. They are taken from sections of the
same nodule cut at different levels, and all show
the same vessel.

Fig. 88. Minimal .librosis internal to the
internal elastic lamina. Some disorganisation
of the media. Lymphocytes in adventitia.

Fig. 89. More marked intiraal thickening.
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Pig. 90. Lymphocytic infiltration of
thickened intiina.

Pig. 91. Intimal infiltration more marked.
Some fibrin also in the intima.
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Pig. 92. Marked infiltration, still beneath
intact endothelium. Adventitial infiltration
more marked.

■lii

Fir. 93. Almost complete occlusion of lumen
by cellular mass. Considerable disorganisation
of media. Marked infiltration of adventitia.
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Subcutaneous Nodule in Rheumatoid Arthritis.

Fig. 94. Case 80 x 180. Focus of large
mesenchymal cells and small numbers of lymphocytes
which was the earliest stage seen. There is a
little swelling and fragmentation of collagen
(bottom right).

Fig. 95. Case 81 x 100. A small focus,
combining the features of Fig. 94 with those of
the fully developed lesion. The clefts are an
artefact.



135.

Subcutaneous Nodule In Rheumatoid Arthritis.

-ir.a. 96 and 97. Case 61 x 100.

Two foci containing cholesterol clefts and
foamy histiocytes, Pig. 96 at a fairly early
stage and Pig. 97 much later. 3oth foci were
in the same nodule.

Fig. 97.



clefts with patches of cellular fibrous tissue

containing newly formed capillaries (Fig. 98).
Transitional stages between these extremes were seen

either in different nodules or occasionally in one

case. Cholesterol clefts were nearly always

accompanied by varying numbers of foamy histiocytes

but these were4>resent in 6 cases in the absence of

clefts (Fig, 99).
Another prominent feature of the rheumatoid

nodules was cavitation of the necrotic zone some¬

times accompanied by the formation of a definite

bursal lining. It was sometimes difficult to be

sure whether cavitation was an artefact (Fig. 79)

but bursa-formation,which was seen in 8 nodules,was

undoubtedly a true ' in vitam ' change (Pig. 10G).

Appearances which were seen only occasionally

were a) the presence of capillaries in the inter¬

mediate zone (10 nodules), giving the appearance

of non-specific granulation tissue in one case

(Fig. 101) .

b) haemosiderin, seen only in one case .

c) concentrically arranged collagen fibres

between the structureless central zone and the

intermediate zone. These fibres were themselves

necrotic suggesting that recurrent activity was

taking place (Pig. 102).

d) hyaline change affecting all zones of some

foci in a nodule, whereas other foci in the same

nodule showed all three zones, a feature

suggesting healing (Fig. 103).

• )/
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subcutaneous Nodule In Rheumatoid Arthritis.

Pig, 98. Case 87 x 100. This nodule
consisted mainly of cholesterol clefts lying
in hyaline fibrous tissue.

Fig. 99. Case 71 x 100. Masson's trichrome
stain. Many foamy histiocytes in the central
zone and intermediate layer of a nodule in which
cholesterol clefts were not seen. The large
spaces are an artefact.
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Subcutaneous Nodule In Rheumatoid Arthritis

Pig. 100. Case 98 x 100. Liquefaction of the
central zone has led to formation of an
adventitious bursa, lined by the intermediate
layer. See also Fig. 83, p. 127.

£ia^_i01. Case 82 x 100. The intermediate
^one here is unusually broad, lacks the radial

lymphocytes ^ COntains many ^Pillaries and
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Subcutaneous Module In Rheumatoid Arthritis.

Pig. 102. Case 99 x 75. The intermediate
zone is Indicated by arrows. ithin it are a
zone of fibrinous infiltration, a zone of
necrotic concentrically arranged collagen fibres
and an amorphous necrotic zone.

Pig. 103. Case 80 x 100. Very late stage
with necrotic material {top left) surrounded by
dense, hyaline fibrous tissue.
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arthr

e) the nodule examined in .juvenile rheumatoid/
itis

lacked the marked zonal arrangement seen in

adults. It consisted rather of loose

inflammatory tissue in which patches of fibrin

deposition and degeneration of cells occurred

(Fig. 104).

f) the nodules from the two cases of " Felty'a

Syndrome' and that of psoriatic arthritis were

in every way typical.

g) the nodule from the case of M palindromic

rheumatism" was of particular interest. This

patient, a man of 39, had suffered from recurrent

transient effusions and pain in many joints for

three years, his clinical features being the same

as those described by Hench and Rosenberg (1944).

For a few weeks prior to the biopsy there was

permanent stiffness and slight s\?elling of the

right wrist and several joints of the right hand.

Radiological examination revealed soft tissue

swelling only. The nodule, which was discovered

during examination, was on the subcutaneous

border of the right ulna. Histologically much

of this nodule consisted of actively proliferat¬

ing fibrous tissue containing very many newly-

formed capillaries and had an angiomatous

appearance (Fig. 105). Irregular necrotic areas

were present, some bearing little resemblance to

the usual rheumatoid nodule (Fig. 106), whereas

others had a definite intermediate zone though

the central area was atypical (Fig. 107).
The nodules in synovial tissue and bursae were

in/
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Subcutaneous Module in Juvenile Rheumatoid Arthritic.

Fig, 104. Case 104 x 100, Much fibrin has
been deposited around two arterioles and around
this there is oedeaiatous inflammatory tissue.
Compare with Fig. 122, p.155.

Suboutaneous Nodule in " Palindromic Rheumatism "

Fig, 105. Case 93. x 75. Cellular fibrous
tissue containing many newly formed capillaries.
This angioma-like tissue formed much of the
nodule.
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Subcutaneous, Module in » Palindromic Rheumatism "

Fig. 106. Case 93 x 75. Another field
showing similar vascular fibrous tissue (below)
and a large patch of necrosis (above). There is
polymorph infiltration of the necrotic patch
but no intermediate layer.

Fig. 107. Case 93 x 50. Fragmented necrotic
material (centre) is separated by a poorly
developed intermediate layer from the surrounding
tissue.
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in every way characteristic. Those in the

pharyngeal region and heart had the same zonal

pattern as the subcutaneous nodules but differed

slightly in the structure of these zones. Thus in

the pharyngeal nodule the foci were typical

(Fig. 108) but the surrounding tissue contained

unusual numbers of polymorphs, and in the heart

an unusually dense lymphocytic infiltration was seer,

in the outer part of the intermediate zone which

also contained aany"myocytes"(Figs. 230-234, pp. 342-
344.

Granuloma Annulare.
"

of

In all but one/the cases studied lesions were

confined to the skin. Multiple foci were present

in most of the biopsies and most of them consisted

of three zones as in rheumatoid arthritis.

The necrotic central zone was usually of the

order of 550 x 400 p. or less in diameter, though

in one case it measured 2140 x 370 jx. The foci

were much less irregular in shape than in rheumatoid

arthritis and few confluent foci were seen. As in

rheumatoid arthritis the central zone consisted

basically of granular eosinophilic material but

there were two differences - cellular debris was an

inconspicuous feature and basophilia was rarely seen

(Figs. 109-112). As in rheumatoid arthritis

refractile collagen fibres were seen in the centre

of many foci, but were often fragmented. The

remains of a small arteriole were seen in one case

only. Cholesterol clefts were present in: only one

case and bursa formation was not seen.

The/
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Pharyngeal Nodule In Rheumatoid Arthritis.

Pig. 108. Case 2 x 100. The usual zonal
arrangement is seen in this retro-pharyngeal
nodule. Unusual numbers of polymorphs, some¬
times of focal arrangement, were seen in the
outer zone.
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Cutaneous Lesions in Granuloma Annulare*

Fig. 109, Case 929 x 50. A focus of necrosis
(left) is surrounded by an incomplete layer of
inflammatory cells and small vessels. Vessels in
adjacent fatty tissue are surrounded by similar
cells. See also Fig. 113, p. 148.

Fig. 110. Case 926. x 100, A similar focus
just under the epidermis. A few fragmented
nuclei are seen in the central zone.
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Cutaneous Lesions In Granuloma Annulare.

Pig. 111. Case 931. x 50. Another small
focus with poorly developed intermediate zone,
^ee also Pig. 114, p. 148,

112« Case 932. x 40. This was the
largest and best developed focus seen in the
ten cases. See also Figs. 115, p. 149 and 117,
P* 151, '
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The intermediate zone was not complete in any

of the foci and was very poorly developed even in

fairly large foci (Pigs. 109-112). Although there

was a tendency towards radial orientation this was

not so marked as in rheumatoid arthritis and the

smaller number of cells in the zone gave rise to

palisade formation of much less marked degree,

targe mesenchymal cells were again predominant in

most places but were not readily identifiable as

fibroblasts (Pig. 113). Occasional binucleate

forms were seen but no giant cells. Mitotic figures

were noted in 1 case only. Lymphocytes were

frequently seen throughout the zone, being always

more numerous than in rheumatoid nodules (Fig.114)

and the predominant cell in places (Pig. 115).

Polymorphs were present in small numbers in 2 cases.

Capillaries were quite frequent. Cholesterol

clefts were not seen in this zone, nor was there

any sign of foamy histiocytes.

The outer zone was less extensive and less well

developed than in rheumatoid arthritis (Pigs. 109,

111 and 112). Once again it consisted of cellular

connective tissue containing diffusely scattered and

perivascular lymphocytes, plasma cells and histio-

cystes. Vascular proliferation was much less

marked than in the rheumatoid nodules and fibrosis

of arterioles was minimal in degree and extent.

The smallest focus seen showed definite zonal

arrangement (Pig. 116), suggesting that necrosis or

degeneration preceded cellular proliferation or

infiltration./
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Cutaneous Lesiona In Granuloma Annulare.

Fig. 115. Case 929 x 250. The field out¬
lined in Pig. 109. The necrotic zone (bottom
left) contains a few degenerate cells. It is
separated from the adjacent fat by a layer in

| which large mesenchymal cells, lymphocytes and
capillaries are seen.

Fig. H4 Case 931 x 250. The field out¬
lined in Pig. 111. The intermediate zone here
has an inner part of fibroblasts and mesenchymal
cells (below centre) and an outer part of lympho¬
cytes (above centre).
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Cutaneous lesions in Granuloma Annulare.

Pis. 115. Case 932 x 250. The field outlined
in Pig. 112, The intermediate layer shows a
tendency to radial arrangement in its inner half
(left) but is more vascular and pleomorphic than
in rheumatoid nodules.

Flp-, 116. Case 930 x 100. The smallest focus
seen in the ten cases. Central necrosis is
present and the surrounding cellular layer is loose.
It contains large mesenchymal cells, many lympho¬
cytes, some histiocytes and several capillaries.
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infilt potion.

In one case a large granulomatous area with

many capillaries, large mesenchymal cells, and

lymphocytes was found close to the largest focus

seen in the series (Fig. 11?).

The subcutaneous lesions were removed from a

child aged 9. The condition had been present for

6 years, in the form of nodules " the size of melon

seeds w on the dorsum of the right hand, similar

nodules had been present on the left hand for 3

years. There was no evidence of rheumatic disease,

the B, s. R. being 3 mm. per hour and Xrays normal.

Two nodules were removed, the first showing the

same features as the cutaneous lesions already

described (Fig. 118). In the second the inter¬

mediate zone was much better developed and was

more like that seen in the rheumatoid nodule (dig.

119).

Other Rheumatic Nodules.

The two tophi examined showed the

characteristic features of that lesion, namely

deposition of urate crystals producing a chronic

inflammatory reaction with many foreign-body giant-

cells rrouped around the crystals (Figs. 120 and

121). Extensive calcification was present in one

case.

The rheumatic fever nodules presented a much
less marked zonal arrangement than either rheumatoid

arthritis or granuloma annulare. The features were

particularly/
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Cutaneous Lesions In Granuloma Annulare.

Pia. 117. CaBe 932 x 200. Granulomatous
focus close to the lesion shown in Figs. 112
and 115.
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Subcutaneous Lesions in Granuloma Annulare.

Fig. 118. Case 935 x 100. Parts of two
foci are seen close to a group of sweat glands
and a small nerve. These foci have the same

structure as the cutaneous lesions, though the
intermediate zone is a little more marked.

Fig. 119. Case 935 x

Another nodule removed three weeks later.
Fragments of necrotic tissue are separated from
cellular fibrous tissue by a definite layer of
fibroblasts arranged radially.
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Subcutaneous Nodule In Gout.

Fig. 120. Case 245 x 50. Urate crystals
are surrounded by foreign body giant cells and
vascular granulation tissue.

Fig. 121. Case 245 x 50. The same field
photographed by polarised light.
The urate crystals are refractile. .4any of
them have disappeared because the tissue was
fixed in an aqueous solution.
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particularly well seen in one patient from whom
two nodules were removed at two weeks and six weeks

duration respectively (Case 257). The younger nodul€

consisted of proliferating connective tissue showing

narked oedema, fibrin deposition and many newly

formed capillaries (Fig. 122). Necrosis was fairly

extensive but was not of focal distribution and the

only evidence of an intermediate zone was a tiny

clump of fibroblasts arranged radially with respect

to necrotic tissue. The older nodule was very

similar though the zones of necrosis were more

defined (Fi'g. 123). Despite this no intermediate

zone was seen, the necrotic tissue merging directly

with the surrounding connective tissue . This was

much more cellular than in the younger nodule and

contained many fine collagen fibres (-ig. 124). In

another nodule a loose zone of degene rate collagen

fibres and fibrin was surrounded by an irregular

layer of fibroblasts and histiocytes with smaller

numbers of lymphocytes and plasma cells. This

layer lacked palisading and radial arrangement and

was much less well-developed than in the rheumatoid

nodules.

The lesions seen in polyarteritis nodosa

differed entirely from the cthernodules for they were

■ vascular in situation. The characteristic features

Oj- acute necrotising arteritis were seen in one case

125) whereas in the other two the lesions

"ere at a later stage showing organisation. The

vessels affected varied from small muscular arteries

to arterioles.
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Subcutaneous Nodule in Rheumatic Fever*

Fig. 128. Case 257 x 100. Module of two weeks'
duration. Oedema, marked fibrin deposition and
pound cell reaction (above). Newly formed
capillaries (below). See also Pigs. 123 and 124.

Fig. 125. Case 257 x 100. Nodule of six
weeks' duration. Necrosis and fibrin deposition
in a mass of proliferating mesenchymal cells.
No intermediate layer.
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Subcutaneous lodule in Rheumatic Fever.

Pig. 184. Case 257 x 250, The edge of another
necrotic focus in the nodule shown in Fig. 123.
Note the fine fibres between the cells and the
absence of an intermediate layer.

Subcutaneous Nodule in Polyarteritis Nodosa.

Pig, 125. Case 540 x 100. A thrombus (top)
occupies the dilated lumen of a small artery, the
whole wall of which is disorganised and acutely
inflamed.
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godales of Rheumatold Type without Rheumatic

lisease or Orami loma Annulare.

Four cases have been encountered in which

lesions histologically indistinguishable from these

cf rheumatoid arthritis have been enccunterec in

patients who had no history or evioence of rheumatic

disease and who were not suffering from granuloma

annulare.

a) A. "lump" was removed from the elbow of a

girl agec 4 (Case 938). The girl was otherwise

completely healthy and has remained so over a

period of 18 mths. The nccule contained several

small toci of rhe\»natoid type, but small and

with the zonal arrangement incompletely

developed. Cne larger focus was present showing

early bursa formation in the central zone and

a well-developed intermediate zone (Fig. 126).

The cuter zone was cellular and vascular fibrous

tissue containing many diffusely distributed or

perivascular round cells (Section sent by

Lr. H.T.q. Strawbrldge, Liverpool).

b) A small hard lump was removed from beneath

the skin on the cor sum cf the penis of a boy

aged 4 (Cage 939). No evidence cf any

rheumatic illness could be found nor were the

clinical features suggestive of granuloma

annulare. The nodule ccntainec" three foci,

the smallest 50C x 26C gi the largest cf

irregular L-shape and nearly 1 cm. in total

length. The central zone cf the largest

contained/
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Subcutaneous Nodule of Rheumatoid Type without

Arthritis.

Pig. 126. Case 9S8 x 75.

Necrotic central zone is undergoing liquefaction
to form an adventitious bursa lined by inter¬
mediate layer as in rheumatoid arthritis.
Compare with Pig, 100, p, 138,
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contained a necrotic thrombosed capillary.

The intermediate zone was well-developed and

consisted mostly of large mesenchymal calls.

It differed from the majority of rheumatoid

nodules in containing a greater number of lympho¬

cytes. The cuter zone contained many newly-

formed capillaries, moderate numbers of fibro¬

blasts and a good many round cells both diffuse

and perivascular in distribution (Fig. 127)

(Section sent by Dr. L.H. Collins, Leeds).

c) A nodule of 4 mths. duration was removed

from the back of the hand of a woman aged SO

who had a previous history of intercostal

neuralgia and Iritis but no involvement of joints

(Case 936). The nodule had ulcerated so that

many polymorphs were seen superficially. This

did not obscure the zonal arrangement of the

single focus present, which was approximately

2 mm. in diameter. The intermediate zone

was Incomplete but better developed than In

granuloma annulare (Skin department Case, 3L

1105).

d) A woman aged 26 had. juxta-articular nocules

on the hands and feet for a year with no history

cr clinical features of rheumatic disease,

syphilis cr granuloma annulare (Case 937). The

nodule contained one focus 1050 x 500 p In

diameter and HOC jp from the surface and another

incomplete focus cut by the line of excision.

The central zone contained a little cellular

debris/
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Subeutan ous Nodule of Rheumatoid Type without

Arthritis.

Pig. 127. Case 969 x 100. A necrotic
thrombosed capillary is seen in the central zone
(arrow). The intermediate zone is well developed
and contains many lymphocytes. Compare with
Pig. 78, p. 122 and Pig. 83, p. 127.
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debris, the Intermediate zone was complete and

very cellular with fibroblasts predominant and

only occasional lymphocytes. Vascular pro¬

liferation in the outer zone was quite marked

and dense perivascular round cell infiltration

was seen (Skin Department Case, SD 1171).

Ncn-rheumatic Modules in ttheximatcid Arthritis ana

Rheumatic Fever.

Four nodules removed from cases of rheumatoid

arthritis in the expectation that they would show

the usual histcpathclogical features had entirely

different appearances s-

a) A nodule removed from a point on the right

ulnar border distal to the xi3ual site was found

to contain metallic material. Histologically

it consisted of a burs«-like cavity surrounded

by dense hyaline fibrous tissue containing much

haemosiderin. Further questioning of the patient

revealed that, he had sustained a shrapnel wound

at this site in the 1914-1918 war (Case 106,

Fig. 128).

b) A nodule of a year's duration removed from

the dorso-lateral aspect of the left middle flnge

at the level of the distal interphalangeal joint

proved to be a benign synovioma (giant-cell

tumour of tendon sheath) (Case 109, Fig. 129).

c) A ncc&ile was removed from the extensor

aspect cf elbow in the sitxxetion where rheumatoid

nodules most commonly occur (Case 105). The

patient/
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Non-rheumatoid Nodule in Rheumatoid Arthritis.

Fig. 128. Case 106 x 100. This nodule
developed around a piece of shrapnel. It consists
of hyaline fibrous tissue impregnated with iron
salts (the darker zone). A few histiocytes are
seen along the inner margin (top). The cells in
the cavity are red cells introduced at biopsy.

Fig. 129. Case 109 x 100. This benign
giant-cell synovioma has a characteristic
appearance.
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patient was a miner and the ncdule had heen

present for some years prior to the onset of the

arthritis. 'Ihe clinical appearance was unusual

in that there was a depressed scar over the

nodule. On taking the biopsy material the nodule

was found tc be adherent to the periosteum to a

much greater extent than usual. Histologically

there was a superficial resemblance to the

rheumatoid ncdule in that strips of large cells

in palisade arrangement were present. These

cells were not related to necrotic foci, however,

but lined cleft-like spaces which either contain¬

ed bleed or were empty ( Pig. 130). Transitional

stages could be seen between these vessels and

others, which although newly formed and with

swollen endothelium wre more normal. The final

distinction from a rheumatoid nodule and the

diagnosis were Indicated by the presence of

refractlle foreign material which had produced a

focal granulomatous reaction (Fig. 131).

d) This patient presented the unusual

combination of a histologically characteristic

nodule en one elbow and a much larger nodule more

distally situated on "the other forearm. The

latter was composed entirely of loose whorls of

cellular fibrous tissue - it was a fibroma.

It is interesting tc speculate about the hist¬

ological structure of nodules which were present

on the left wrist »nd ankle (Ca3e 98 : see Figs.

84 and IOC) .

Another f
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Non-rheumatoid Nodule In Rheumatoid Arthritis.
1 1 " " I MMMMMMMMWM I

Fig, 130 Case 105 x £50, Palisade arrange¬
ment of cells along lumen of large capillary in
a foreign-body granuloma. Cellular fibrous tissue
around with many newly formed capillaries.

£ifi'. 151. Case 105 x 180. Photographed
through partially crossed ITicol prisms. Another
field, from the same section as Pig. 130, showing
a focal granulomatous reaction with giant cells
Ground refractile cyrstals.
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Another example of a subcutaneous lesion of

non-rheumatoid type was obtained from a girl of 13

who had suffered from rheumatoid arthritis for 6

years (Gate ICR). For four years there had been

small yellowish-white deposits 0*5 -1cm. in size

over the interpbalangeal joints of fingers on both

hands. Clinically, these bore some resemblance

to tophi, but, the blood uric acid was only 4 mgm %

and the clinical features did not suggest gout.

Hadiclogical examination revealed that the nodules

contained calcium and a diagnosis of calcinosis

circumscripta was made. This was confirmed

histologically when the appearances were seen to

differ considerably from those of the normal sub¬

cutaneous nodule, consisting instead of focal

deposition of calcium salts with a non-specific

granulomatous reaction including many foreign body

giant cells (Fig. 132).

That submit aneeus lesions of non-rheumatic

type occur in ether rheumatic diseases was shown

In a woman who had suffered from recurrent rheumatic

fever ever a period of 12 years (Case 262). Small

nodules had been present over the metacarpo¬

phalangeal joints, elbows, knees, ankles and toes fojr
11 years and were definitely attached to the under¬

lying tissues.

A nodule which was taken from the extensor

tendon of the right middle finger consisted of

tendon tissue with patchy .fibroblastic activity.

Necrosis/
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?lon-Rhcurrmtoid Module in Rheumatoid Arthritis.

Fig. 132. Case 108 x 100. Granular deposits
of calcium in calcinosis circumscripta with
granulomatous reaction including many giant
cells.
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Necrosis was absent and Inflammatory cells scanty.

The significant feature was the presence of many

cholesterol clefts along with large numbers of

foamy histiocytes (Fig. 13.3). Unfortunately all

the tissue was .fixed in corrosive formol so no

further identification of lipoid was possible. The

appearances were quite different from the sub¬

cutaneous nodule of either rheumatic fever or

rheumatoid arthritis being those of xanthoma.

Nodules in ^"on-rheumatic Diseases.

Nodular lesions from the elbow region in one

case each cf syphilis and yaws were examined :-

a) A woman of 64 with a +- +- WR who died of

congestive cardiac failure was found at autopsy

to have syphilitic aortitis and a gumma of the

right main bronchus (Case 94C). A large ncciule

had been present in the right elbow region for

6 months and hod ulcerated. It consisted of lar^e

irregular areas of necrosis surrounded by

vascular granulation tissue containing massive

numbers of lymphocytes, plasma cells and histio¬

cytes (Fig. 134). Occasional arterioles showed

well marked endarteritis obliterans. The zonal

arrangement of the rheumatoid nodule was lacking

and the appearance was that of a gumma.

b) A juxta-articular nocule from a case of yaws

(Case 941) consisted mostly of dense hyaline

fibrous tissue containing scattered foci of

necrosis (Pig. 135). ^ patchy reaction had
occurred/
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Hoti~Hheuma'tic Noclule In Rheumatic Fever,

Fig. 135. Case 261 x 100. Many cholesterol
clefts, foamy histiocytes, and proliferating
fibroblasts are seen in the substance of this
tendon, constituting a xanthoma.

Subcutaneous Gumma in Syphilis#

Fig. 134. Case 940 x 180. The central
necrotic zone (above) merges gradually with the
surrounding intense round cell inftitration.
No intermediate layer is seen.
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subcutaneous Gumma In Yaws.

Fig. 155. Case 941 x 80# A necrotic patch
lying in dense hyaline fibrous tissue has provoked
focal plasma cell and lymphocyte infiltration.

Fig, Case 941 x 250. High power view
of area in bottom left corner of Fig, 135,
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occurred around these foci, in the form of foci

of plasma cells end occasional l^nmphocytes or of

polymorphs dig. 136). Occasional capillaries

were also seen. Patches of fibroblastic

proliferation were present and inflammatory celle

of the types already mentioned were diffusely

scattered through the tissue. A good deal of

hemosiderin was also noted. ftc zonal arrange¬

ment was present and this lesion was interpreted

as an old-standing, partially healed gumma.

Despite differences in anatomical distribution

the lesions of rheumrtcid arthritis resemble those

c*' tuberculosis to some extent in their histological

appearances. Thirty three of the 40 tuberculous

lymph nodes examined, showed caseation and in

1C of these d generating nuclei in the caseous

areas were associated with diffuse basophilia such

as was encountered in rheumatoid arthritis.

Transition from healthy to karyclytlc nuclei and

basophilia of the granular material was seen and in

these cases silver nitrate produced no reaction.

Calcification was distinguishable by the presence

of plaques of loss granular basophilic material

with a definite edge and in such instances a

reaction was obtained with silver nitrate. Hadial

orientation of the epithelioid cells with palisad¬

ing was seen only in one case. The appearances

could be distinguished from rheumatoid ncdule by

the looser arrangement of the cells, the absence

of collagen fibres, the thinner depth of the

palisade/
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palisade, the presence of many lymphocytes among

the epithelioid cells and the presence of large

Langhan* s type of giant cells. The cuter part of I
this zone was predominantly lymphocytic with varying
numbers of fibroblasts. An outer fibrous zone,

such as occurred in rheumatoid arthritis was net

seen In the tuberculous nodes, whereas the latter

frequently contained outlying small tubercles

around the main caseous ones.

An Interesting example of the differentiation

cf tuberculous lesions from rheumatoid nodules

occurred in a case cf rheumatoid arthritis in which

extensive tuberculous lesions were present at death

(Case 1C7). These comprised chronic bilateral

fibrocasecus pulmonary tuberculosis, caseous tracheo¬

bronchial lymphadenitis anc multiple tuberculcmata

cf liver. Tubercle bacilli were present in large

numbers in the sputum. The lesions in the liver

and lymph nodes could be differentiated from sub¬

cutaneous nodules by the features noted above

(fig. 137).

No difficulty was experienced in distinguishing

the 3C foreign body granulomata In non-rheumatoid

patients from rheumatoid nodules. In most cases
.

the foreign body responsible could be identified

and the tissue reaction was either focal or diffuse

granulation tissue with varying numbers of foreign

body giant cells. No necrotic foci were seen and

although vascular proliferation was frequent, the

appearances noted in Case 1C5 were not seen.

All of the inclusion dermoid cysts were

readily/
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" TnhftPftTmloma "* of Liver.

Fig. 137. Case 107 x 250. The caseous
central zone contains nuclear debris and shows
diffuse basophilia ( Compare with Figs. 78 and
79, p. 122). It is surrounded by a broad
layer of epithelioid cells and lymphocytes, the
inner part of which is arranged radially. No
collagen fibres are seen.
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readily recognisable on account of the presence

of squamous epithelium forming part at least of the

lining. However, in one case the largest of two

cysts present contained no epithelium and the

cavity was lined by a narrow layer of round cells

internal to which was an incomplete layer of large

mesenchymal cells. This gave a slight resemblance

tc the appearances seen in some rheumatoid nodules,

particularly the lipoid-containing ones, for the

mesenchymal cells were histiocytes. The true

nature of this cyst was revealed by its content of

desquamated epithelial cells and keratin which was

brightly refractile (Pigs. 138 and 139).

The two traumatic nodules examined were both

situated on the palmar aspect of the thumb, being

on the right hand in one case anc the left in the

ether. Beth patients were men ever 60 with

clinical features suggestive of rheumatoid arthritis

- pain, swelling and stiffness of the homologous

hand and wrist in one and of both ankles in the

other.

The nodules were very similar histologically,

consisting of fibrcfatty tissue with focal

collections of r'Vund cells often near small

vessels. The essential feature in both, however,

was the presence of several small arteries shewing

old-standing^ecanalised thrombosis, with medial

fibrosis and considerable loss of the internal

elastic membrane (Fig. 140) .

DISCUSSION/
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Inclusion Dermoid C.vst.

Pig. 158. Case 1034 x 100. The cyst
contains desquamated squamous epithelium and
keratin and is lined by a layer of mesenchymal
cells and histiocytes. Compare with Fig. 97,
p. 135.

Pig. 139. Case 1034 x 100. The same field
photographed by polarised light.
The refractile nature of the keratin is seen.
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Traumatic Subcutaneous Nodule.

Pig. 140. Case 1036 x 50. A small artery-
shows old standing recanalised thrombus, partial
loss of internal elastic lamina and medial fibrosis.
Diffuse round cell infiltration in adjacent tissue,
No evidence of arterial lesions elsewhere in body*
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DISCUSSION.

Specificity of Nodules.

Comparison cf the histcpathology of the

nodules of rheumatoid arthritis with that of lesions

In granuloma annulare has shown that in the majority

cf cases the two conditions can be differentiated

by a study of the tissue changes without reference

to ether features. The differences between the

two are summarised in Table XXIV and were

a) Joel tended tc become much larger In

rheumatoid arthritis thar in gramiloma annulare.

b) In the central, necrotic zone, cellular

debris and basophilic were much more pronounced

in rheumatoid arthritis. Cholesterol deposition

in this zone was also much more common In that

condition.

c) The Intermediate zone was usually better

developed in rheumatoid arthritis, being net only

more cellular but showing a greater tendency to

radial arrangement and palisade formation. This

was particularly true in foci of a size comparable

with those seen in granuloma annulare. There
activity

was greater cellular / too, in the rheumatoid

nodules, in the form of mitosis and multinucleate

cells. Whereas large mesenchymal cells were

markedly predominant in rheumatoid arthritis with

few lymphocytes, this zone was usually more

pleomorphic in granuloma annulare. As in the

central/
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XXIV.

DifferencesbetweenNodulesofRheumatoidArthritisandLesions ofGranulomaAnnulare.
Feature

RheumatoidNodule

GranulomaAnnulare

Depthbelowsurface*

Nearlyallsubcutaneous: cutaneousnodule560p fromsurface

Nearlyallcutaneous:<550jn fromsurfacein5/10cases. Deepest900p

Central Zone

Size

Frequently5mm-1cm.
Usually400-550porless

CellularDebris

Frequentandmarked

Inconspicuous

Basophilia

Inproportiontocellulardebris
Cholesterolclefts
PresentinS5$

Presentin1/10cases

Inter¬ mediate Zone

Completeness

Frequent,especiallyin smallfoci

Incomplete

Cellularityand Palisade

Manycells;oftenmarked palisade

Cellslessnumerous; usuallypoorpalisade

Cytology

liesenchymajcells,fibro¬ blastsandhistiocytes mostnumerous.Lymphocytes oftenpresentbutinsmall numbers Giantcellsinmanycases
Mesenchymalcellsetc.less numerous. Lymphocytesmorenumerous Giantcellsnotseen

Mitosis

Commonlypresent

Unusual

Capillaries

Presentin20$inouter part

Frequentlypresentand throughoutzone

Cholesterolclefts
Presentin14$

Notseen

Outer Zone

Cellularity

Oftenmarked

Usuallyslight

Vascularproliferation
Frequent;markedin40$
Fairlyfrequent;notmarked.

Perivascular ■infiltration

Frequent

Frequent

Lesionsof arterioles

Presentin45$;usually fibrosis;occasionally inflammation

Infrequent;slight fibrosisonly.

Earliestlesion

Proliferationof mesenchymalcells

Degenerationofconnective tissue

*Distancefromsurfaceofepidermistonearestnecrotictissue.
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centra] zone, cholesterol was more common in

the arthritic no dales. There was greater

vascularity In this zone in granuloma annulare,

whereas capillaries were present in only one

fifth of the rheximatcid nodules and were mostly

In the outer part of this zone.

d) In the cuter zone, cells of all kinds were

more numerous and vascular proliferation was

much mere pronounced in rheumatoid arthritis.

Vascular lesions were also more frequent in that

condition and arteritis was confined to it.

e) Study of serial sections of the smallest

lesions enccxmtered suggested a difference In

the initial change, namely that cellular pro¬

liferation was the first lesion in rheumatoid

arthritis, followed by necrosis, whereas in

granuloma nnulare the cells occurred as a

reaction to necrosis.

Some of these differences were noted by Bowers

(1949) but the results obtained here differ in the

degree cf cellular disintegration seen in the two

conditions. Furthermore, Bowers found vascular

proliferation less marked in rheumatoid arthritis

than in granuloma annulare. In that respect the

present results agree rather x'vith those of Goodman

and Ketron (1936) mentioned above. The conclusions

derived from the present study abciit the Initial

lesion can only be regarded as tentative in view

of the small number of cases examined at that stage
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and lack of experimental proof. Nevertheless they

find support in previous studies (Kyrle, 1927;

Goo&nan and K etron) .

iespite these differences, the lesions in the

two conditions showed many points of similarity.

In particular, occasional rheumatoid nodules

contained some foci which resembled more closely

those of granuloma annulare than those " typical "

of rheumatoid arthritis. Most nodules of this

type contained other foci which were more character¬

istically rheumatoid, but in one case the whole

nodule resembled the lesion of granuloma annulare

(Case 7C, Fig. 83). Confusion of granuloma

annulare with rheumatoid arthritis occurred only

in Case 935, where the lesions were subcutaneous.

However, in these two cases, as in ethers where

histological examination was equivocal, appraise¬

ment of all features indicated the diagnosis. It

should be noted especially that the subcutaneous

lesions of granuloma annulare had been present for

6 years in Case 935. This is a much longer period

of observation than the cases of Qrauer (1934) and

Tizard (1948) which were followed for " several

weeks " and a year respectively. Although Klinge

and Grzimek (1932) observed a patient in whom sub¬

cutaneous nodules preceded joint symptoms of

rheumatoid arthritis by over two years, this is quitj3
an exceptional mode of development of the disease.

Failure to develop signs of rheumatic disease for

6 years after the onset, together with histological

features/
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features in keeping with these of the cutaneous
lesions of granuloma annulare suggest that Case

935) is a true case of subcutaneous granuloma

annulare and not a " forme f'ruste " of rheumatoid

arthritis (Goodman and Ketron) . No attempt has

been made to use the newer histochemical

techniques to differentiate rheumatoid nodules

and granuloma annulare, for the writer agrees with

Altschuler and Angevine (1949) that the present

position with regard to the interpretation of

degenerative changes in connective tissue is too

confused to make such techniques of much value.

The occurrence in this study of patients free

of rheumatic disease, but with nodules having a

structure very similar to or Identical with those

of rheumatoid arthritis Indicates that complete

specificity cannot be attached to the changes which

occur in that disease. Similar cases have

already been quoted in the introduction to this

section (seepp. 117-8,) . The question of prolonged

follow-up is of great importance in such cases and

it must be a emitted that the longest period of

observation cf the present cases was eighteen

months so that final judgement about all cf them

must be postponed.

That histological examination leads to an

accurate diagnosis in most cases of rheumatoid

nodules is indicated by the fact that the presence

of the disease was unknown when the nodules from

nine cases were examined (Cases 20, 61, 66, 82,

86/
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B6, 88, 96, 98 and 99) . The histological

diagnosis cf a rheumatoid nodule was confirmed In

each case by subsequent examination of the patient.

This series confirms the general opinion that

nodules of rheumatoid arthritis are clearly

distinguishable from these cf gout or polyarteritis

nodosa and these from one another. The rheumatic

fever nodules could also be differentiated, although

in Case 260, the intermediate zone was unusually

well developed. The appearances in the two

nodules removed at different times from Case 257

agree closely with the findings of Mote et alii

(19 37) in nodules of similar duration. The

histological pattern in syphilis, yaws, tuberculosis
nodules were quite different from those of rheumatoi
and traumatic/arthritis and the other rheumatic

diseases, though some of these nodules had a

clinical resemblance to the arthritic ones and some

of the patients complained of rheumatic pains. No

support could be found for Bolgert's statement (1944)
that rheumatoid nodules are identical with these of

syphilis.

The occurrence in patients with rheumatic

disease of six nodules having appearances quite

different from those associated with the diseases in

question serves as a reminder that such patients

are as liable as others to acquire foreign-body

granulcrnata, fibromata, xanthemata and giant-cell

tumours. Because one of the foreign-body granulcmat

encountered in rheumatoid arthritis had a superficiajL
resemblance/
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resemblance in places to the rheumatoid nodule, a

series of such lesions and of inclusion dermoid

cysts was examined. All these lesions could be

clearly identified when viewed as a whole, although

in one dermoid part of the lesion had a superficial

resemblance to the rheumatoid nodule (Case 1034,

Figs. 138 and 139).

Histological Features of the Hheumatold Module.

Observations, some of which are at variance

with previous statements, have been made upon the

histological featxires of the rheumatoid nodule.

These concern the stages in the development of the

ncdule, the occurrence of calcification and of

lipoid, the structure of nodules occurring in

variants of rheumatoid arthritis and the occurrence

of nodules in situations other than subcutaneoxis

tissue.

It was possible to work out a histological

cycle commencing with proliferation of mesenchymal

cells (Fig. 94). This is in agreement with the

opinion of Collins (1937) but disagrees with that

of Kellgren and Ball (195C) who believed that

nodules commence as a degeneration of collagen. It

must be noted that both views are based on the use

cf chemically crude histological stains and that

the primary stage may be in ground substance as

suggested by Bywaters (1949) and Altschuler and

Angevlne (1949). Whatever the .site and nature of

the primary lesions, proliferation cf mesenchymal

cells/
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cells preceded necrosis in this series. Failure

of absorption or organisation of the necrotic

material led to the formation of the three-zoned

focus, foci within a nodule frequently fused to

form large, Irregular necrotic masses in which

cavitation or bursa formation sometimes occurred.

Nodules of this structure persisted for years,

increasing in size by formation of new foci or

enlargement of old ones. Activity was often seen

in nodules when the disease was inactive or

apparently healed in other tissues. In the later

stages some foci or the whole nodule underwent

gradual hyaline transformation, but a more frequent

change was deposition of lipoid and encapsulation

as described by Collins (1937) and Fletcher (1951(h)).

iiheumatoid nodules were rarely noticed by patients

until they were of sufficient size to cause a

considerable lump, so that it was not possible to

obtain an accurate Indication of the duration in

most cases. This sequence of events, therefore,

must be a purely histological concept, though it

gains support from the presence of f'oci at several

stages in many of the nodules.

Calcification was not seen radiologically or

histologically in this series, many of the nodules

being situated near joints which were X-rayed.

Likewise no radiological evidence of calcification

has been seen in many patients with nodules who

have attended the Rheumatic Unit, Northern General

Hospital/
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Hospital or the Rheumatic Clinic, Royal Infirmary

and in whom biopsy was not performed. Cslcificaticjin

of nodules was frequently mentioned in the

literature prior to Keil's monograph (Wick, 1904 ;

Freund, 1928-29; Flndlay, 19 3U, Klinge and Orzimek,

1932; Weil and Delarhe, 1932), and occasionally

since then (See p. 111). However, few of these

authors state^rhether the calcium was recognised
histologically or rabiologically and none mentioned

the use of silver nitrate in histological studies.

The only convincing illustration of calcification

is Fig. 23c of the article by H©rwltz. It seems

likely that much of the "calcification" mentioned

in these papers was due tc the basophilic

material in the foci Identified in the present

study as nuclear debris rather than calcium by the

Feulgen end Kcssa techniqxies. It should be noted

that some previous workers failed to find calcium

(i-awson, 1933 ; Collins, 1937, 1949 (f) ) or found

it very rarely (Rosenberg, 1949).

Cholesterol clefts were present in 11

subcutaneoiis or cutaneous nodules and were

associated with foamy histiocytes in 6 of these.

Foamy histiocytes were present without clefts in

another 9 nodules, so that 20 out of the 51

nodules were shown to contain lipoid even without

the use of fat stains. Recent papers on the

presence of lipoid in these nodules have already

been reviewed (p.Ill ). It is sometimes overlooked

that cholesterol was recognised in rheumatoid

nodules/
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nodules over twenty years age (Crouzon and

Bertrand, 1926 ; Freund, 1928-9 ; Dawson, 1933),

and none of the recent authors referredsc the work

of Stewart (1916). Necrosis without means of

escape for the products of disintegration was

regarded by Stewart as one of the main causes of

"chclesterin " deposition. Cholesterol clefts have

also been described (Cha^ffard and Troisier, 1921 ;

Chauffard and Wolf, 1923 ; Cornell and Paillas,

1936) and the substance isolated chemically from

(Bunim and McTSwen, 194c) tophi. It is interesting
one of

to note that the posterior tibial artery in/the

cases of arteriosclerosis includeo amongst the

"non-rheumatic diseases" in Section IV had a

decided resemblance to the cholesterol-containing

nodules studied here (Case 1037, Fig. 141).

Atheroma was one of the conditions excluded in

Stewart's group of necrotic lesions.

The identity of the nodules from cases of

"Felty's syndrome" and psoriatic arthritis with

those from typical rheumatoid arthritis is in

keeping with the opinion that these conditions are

merely variants of the main disease. Cn the other

hand, the nodule from juvenile rheumatoid arthritis

appeared to lack the usual zonal arrangement.
The piece of tissue examined from this patient was

very small and serial sections were not available

so that it must remain an open queation whefha? this

nocule was of rheumatoid or rheumatic type. The

nodule removed from the patient who had been

diagnosed as suffering from " palindromic

rheumatism"/
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Arteriosclerosis resembling Rheumatoid Nodule.

Pig. 141. Case 1037 x 100.
Oholesterol clefts in the thickened intima of
a posterior tibial artery. Much atrophy of
media. The arrow denotes the internal elastic
lamina. Compare with Fig. 97, p. 135.
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rheumatism" was of creat interest because the

clinical features at the time of biopsy suggested

thnt rheumatoid arthritis proper was developing.

Subsequent examinations of the patient proved that

this was so and he has since responded well to

gold therapy. The nodule removed appeared at

first to be identical with that illustrated by

Hench and Rosenberg (1949) in their Fig. 10, but

more detailed examination revealed patches of

necrosis, albeit of rather atypical appearance.

This study has confirmed previous observations

that nodules of rhe\imatoid arthritis are not

confined to the subcutaneo\is tissue. Lesions

found in the skin (Case 83), synovial tissue of the

knee (cases 33 and 201) and bursae (Cases 61 and. 62

were identical with those found in the subcutaneous

tissue. The lesions from the pharyngeal region

of Ca3e 1 and the heart of Case 2 had the same

basic structure but differed in minor features

mainly due to their situation, e.g., the "myocytes'
seen in the cardiac lesions.

Serial Biopsies of Rhe\imatoid Nodules.

Ho serial biopsies of a single nodule were

carried out, but analysis of the material available

suggests that this procedure is of limited value

in assessing the effects of treatment. Marked

differences were noted in the appearances of

nodules removed from different sites in the same

patient as was dene in Case 81 (back and knee) and

40/
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4C (metacarpophalangeal region and elbow). Further¬

more, bilaterally symmetrical nodules of

approximately the same age were studied in five

cases end again showed marked differences. Thus,

the appearances of nodules on the right and left
elbows of Case 80 are shown in Figs. 94 and ICS :

Fig. 10g shows the appearance of the nodule on the

left below of Case 89, whereas that on the right

side had a structure like that shown in Fig. 97.

The presence even in a single nodule of several

foci at different stages of development makes

assessment of healing difficult, for there is no

certainty that two blocks taken from it simultaneous

ly would have identical appearances.

Studies such as those of Norcrcss et alii

(1950) and Hunt end Blanchard (1951) in which the

age and distribution of nodules removed before

and after therapy were not stated must be accepted

with reserve. On the ether hand Fie .berg and

Colpcys (1951) and Mundy et alii (1951) studied

scleral nodules which were all of the same crop so

that the appearances before, during and after

therapy were mere comparable. Cortisone was used

in both studies. Mundy et al saw no noteworthy

change in histology after 18 days on local

treatment and 13 days parenteral therapy (2.2 grn) .

Fienberg end Cclpoys used only the parenteral route

giving a total of 6.6 gm. cortisone in 39 days.

In a series of biopsies they were able to trace

disorganisation of the intermediate layer, lique-

facti on/
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faction of the central zone and almost complete

resolution In 31 days, followed by fresh necrosis

a day after cessation of therapy. Their

Illustrations are convincing and suggest that they

have described a real effect of the hormones since

it is almost unknown for rheumatoid nodules to heal

in so short a time.

SUMMARY.

1. The literature upon subcutaneous nodules in

rheumatic diseases has been reviewed, paying

particular attention to articles which have

appeared since the monograph of Keil (1938).
There is general agreement that the lesions

occurring in rheumatoid arthritis, gout,

rheumatic fever and polyarteritis nodosa are

distinguishable from one another. Nodules of

rheumatoid type occur in many tissues other

than the usual site and they frequently contain

lipoid. It has been claimed that treatment with

cortisone and ACTR produce changes in the

rheumatoid nodules. Although the histology of

granuloma annulare is well known ana it is

frequently said to resemble the rheumatoid

nodule, there are few detailed comparative

studies of the two conditions. The literature on the

occurrence of nodules, of rheumatoid type in

patients without stigmata cf rheumatic

is critically reviewed. Some of the cases

reported are not acceptable but a few authentic

cases/
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cases are on record.

2. The object of this study was to determine

the diagnostic value of histological examination
of nocrules In rheumatoid arthritis. Particular

attention was paid to the difference between

these nodules and the lesions of granuloma

annulare.

3. The material studied included 51 subcutaneous

and cutaneous nodules from 45 cases of rheumatoijd

arthritis and similar lesions In synovial

tissue, bursae, the pharyngeal region and. the

heart; 1C biopsies from 9 cases of granuloma

annulare, including two from a case with

stibcutanecus lesicns ; tophi from two cases

of gout ; 7 nodules from 5 cases of rheumatic

fever ; nodules from two cases of polyarteritis

nodosa. Pour cases were included in which

subcutaneous nodules of rheumatoid type occurred

in the absence of any rheumatic stigmata or of

granuloma annulare. Various non-rheumatic

lesions studied included single nodules from

cases of syphilis and yaws, 40 tuberculous

lymph nodes and one tuberculoma of the liver,

33 foreign-body grsnulomata, 22 inclusion

dermoid cysts, two traumatic nodules and two

subcutaneous tunours.

4. The study indicated that rheumatoid nodules

and granuloma annulare were distinguishable

histologically in most cases, and the features

differentiating/
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differentiating the two were discussed.

Consideration of clinical and other features

completed differentiation in difficxilt cases.

A long follow-up is necessary in suspected cases

of subcutaneous granuloma annulare. It is

suggested that the initial lesion in the

rheumatoid nodule and in granuloma annulare

is different.

5. The occurrence of nodules of rheumatoid type

In the absence of that disease indicated that

that lesion was not completely specific. Care¬

ful follow-up is again necessary in such cases,

for nodules may precede joint symptoms in

rheumatoid arthritis.

6. The subcutaneous lesions of gout and poly¬

arteritis nodosa were quite distinctive :

those of rheumatic fever were usually readily

differentiated but shewed features in common

with the rheumatoid nodule.

7. Nodular lesions unconnected with rheumatic

diseases were readily differentiated from the

rheumatic lesions. Such nodules may occur

independently in patients with rheumatic

diseasevS and were seen on six occasions.

8. A histological cycle of events was observed

in rheumatoid nodules. Calcification was net

seen and reasons were given for doubting most

of the previous reports. Cholesterol was

frequently seen in rheumatoid nodules and is to

be/
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be expected because of the nature of the

lesion. Nodules In " Felty* s syndrome " and

psoriatic arthritis were of the usual type.
A nodule from a case of "palindromic rheumatism"

was also of rheumatoid type though not quite

typical.

the study of serial biopsies of nodules in

attempts to assess reaction to treatment is

likely to be of limited value. Reasons for

this statement were discussed.
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SECTI OR IV.

Focal Lesions in Skeletal Muscles In Rheumatic

l-lseasea and Other Conditions.

INTRC UJCTICN.

A number of reports were published a few years

ago describing: the occurrence of focal collections

cf round cells in the skeletal muscles in

rheumatoid arthritis (Btelner et alii, 1946 ;

Clawscn, 1946 ; Morrison, 1947 ; de Torest et alii,

1947; Gibson et alii, 1946 ; lesmarais et alii,

1948). Steiner et alii, who examined 14 cases and

196 controls clsiraec that the histological appear¬

ances in rheumatoid arthritis were specific. Some

of the other workers found similar changes in other

rheumatic diseases such as derraatcmycsitis, systemic

lupus erythematosus and scleroderma (Morrison, et

alii) and osteoarthritis (besmarais et alii).

These reports led to the stiidy of muscles

from a large unselected series of cases by Clawscn

et alii (1947), who found rcuno cell foci in 118

(26$) of 45^ autopsies. The lesions were .found in

a wide variety cf non-rheumatic diseases and in

2S$ of cases of accidental death in otherwise

healthy persons. No attempt was ma.de to distinguish

different varieties of lesion.

Steiner and Chascn, (1948) maintained the view

that the lesions found in rheumatoid arthritis were

specific and could be differentiated from those seen

in/
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in other conditions, such as systemic lupus

erythematosus, dermatomyoaltis and thromboangiitis

obliterans. Sokolcff et alii (1950) also carried

cut a study in which different types of lesion

were distinguished from one another, but concluded

that the foci found in rbeumatoic arthritis were

not specific, Their 202 cases included 57 of

rheumatoid arthritis, 89 of other rheumatic or

arthritis diseases, 13 healthy volunteers and 43

miscellaneous conditions.

Very recently, Wcrcrcss et alii (1951) have

carried out a study of biopsies of muscle from

cases cf rheumatoid arthritis before and after

treatment with cortisone. Their results have so

far been reported only in abstract form, but they

claim to have seen M a definite alteration in the

nodular infiltrates " in several of the 25 patients

studied. A reduction in the " inflammatory changes

in skeletal muscle after ACTH has also been noted

in cne case of rheumatoid arthritis by lianslracusa

et alii (1951) .

None cf the workers cited above acknowledged

that the presence of round cell feci in skeletal

muscle has been recognised since the end of last

century. The earliest report appears to be that

of Askanazy (1898) who described collections of

round cells in muscles of t he thorax, abdomen,

pelvis, back, tongue and orbit in thyrotoxicosis,

in 1905, Buzzard described focal collections of

lymphocytes/
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lymphocytes in quadriceps* rectus abdominis,

orbital and other muscles in myasthenia gravis, and

called them "lymphorrhages " by analogy with

capillary haemorrhages. Mandelbaum and Celler

(1908) were able to cite ten papers in which lympho-

rrhages were described. Gelpel (1909) described

round cell foci as distinct from Aschoff bodies

In pectoralis, iliopsoas and thigh muscles in

rheumatic fever. Pudgecn and Urquhart (1926) drew

attention to the difficulty in finding lymphcrrhages

in cases of thyrotoxicosis, they had to examine .

several muscles and many sections of each to find

the lesions. Since then similar lesions have been

described in Addison'3 disease (Puff and Bernstein,

1933), hypertension ( agener and Keith, 1939 ; Foa

et al, 1943), exophthalmic ophthalmoplegia (Brain,

1938), rheumatoid arthritis (Klinge and Grzimek,

193S 5 Curtis and Follard, 194o), derroatomyositls

(Cgryzlo, 1948 ; Madden, 195C), gout, polyarteritis

nodosa, subacute bacterial endocarditis, subacute

combined degeneration, peripheral neuritis and
f acioscapulohumeral muscular dystrophy (Cgryzlo,

194B) and systemic lupus erythematosus (Madden, 1950

Lowman, 1951 (a) ). Meyenburg (1929) reviewed

many papers en lymphorrhages and other lesions in

muscles in general diseases.

lie claim was made in any of these papers that
the lesions were specific to any particular

condition.

There/
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There are conflicting opinions about the

histology of muscles in derraatcmycsitis and sclero¬

derma. Moyenhurg (.1989) emphasised that round cell

infiltration in cermatemycsitis was always diffuse

whereas lii scleroderma, lymphorrhages occurred.

Freudenthal (194C) laid more emphasis on

degeneration than on cellular infiltration and

thought there was no essential difference between

the two conditions. This view was shared by other

British workers (Lewis, 1940 ; Lowling, 1940) ana

by seme American workers (O'Leary and Waisman,

1943 ; Jager and Grossman, 1944). On the other

bandKeil (1940) stated that the resemblances were

only superficial. Brock (1934) stated that the

two conditions resembled one another only in the

early stages, being distinguishable later on.

In view of these conflicting opinions, it

appeared desirable to study a large series of cases

and to attempt to differentiate lesions in greater

detail than has been done hitherto. The objects

of this study are a) to determine whether a focal

lesion specific to rheumatoid arthritis occurs in

the skeletal muscles b) to attempt to determine

the factor, or factors, responsible for the

occurrence of lymphorrhages in skeletal muscles,

and c) to ascertain the value of biopsy of a single

piece of skeletal muscle in the diagnosis and of

serial biopsies in the assessment of the effects

of drugs in rheumatic diseases.

MAT tilAL/
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MAT tiltilAL 6c METliOL

Blocks of skeletal muscle were obtaineo front.

93 cases of rheumatoid arthritis. Twenty four

cases were studied at autopsy, single blocks being

taken from rectus abdominis, pectoral, diaphragm,

psoas, deltoid, quadriceps and tongue in most

cases anc from various ether muscles (gastrocnemius;

popliteua, tibialis anterior, extensors of wrist,

intercostal, pharynx) in gome cases. The average

number of blocks taken per case was seven.

Material from the other 69 cases was obtained at

biopsy the operation being performec by the writer.

One cr two blocks were taken from the extensors of

the right wrist whenever possible. Occasional

biopsies were taken from deltoid or quadriceps.

blocks of muscle were obtained from 73 cases

of " other rheumatic diseases ", Fifty three

cases were studied at autopsy, blocks being taken

as in the preceding group. The average number of

blocks taken per case was four. Biopsies were

obtained from the remaining 20 cases, 7 of these .

operations being conducted personally. Single

blocks were obtained in most cases, but in acme

amputation specimens multiple blocks were obtained.

Specimens were also studied from 419 cases of
non-rheumatic diseases. Two hundred and forty

six of' these cases were unselected routine autopsies

from which multiple blocks were taken as in

rheumatoid/
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rheumatoid arthritis. The average number of

blocks studied per case was four. One or more

blocks of skeletal muscle from 73 cases was

available in the filed collections of the Pathology

Department, Edinburgh University and Royal Infirmary
Cne or more blocks from the affected region from

47 cases in which muscle lesions were known to be

present or were anticipated was available in the

Neuropathology department, Edinburgh Royal Infirmary

This group included diseases of the central nervous

system, muscular dystrophies, prolonged ischaemia

and denervation. In a further 53 cases, single

blocks were taken during surgical operations.

The biopsies performed by the writer were

mostly carried out at the Rheumatic Unit, Northern

General Hospital, They were dene under local

anaesthesia with 2% procaine, care being taken to

avoid infiltrating the specimen with local

anaesthetic. In most cases, the anaesthetic

infiltrated the skin and subcutaneous tissue only,

icr the removal of small pieces of non-anaesthetised

muscle caused little or no inconvenience to the

patient. The only special instrument used was an

Alport's self-retaining retractor. This was used to

retract skin and subcutaneous tissue and it helped
ic step bleeding as well as providing an adequate
field cf operation. No attempt was made to suture
the muscle after removal of the blocks. The small

^in incision was closed with maltress sutures and

a/
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a firm bandage used tc prevent • nv oozing. No

post-operative complications occurred In the 76
muscle biopsies performed. The pieces of muscle,

which measured approximately 1.5 x 0.7 x 0.3 cm.

were wrapped in gsuze moistened with saline and

fixative (usually Corrosive fcrmol) added after two

hours. The study of blocks of muscle fixed at

varying intervals after four amputations showed that

by delaying fixation until two hours after removal

from the body the distortion and shrinkage due to

contractility was reduced to a minimum.

Blocks from both biopsies and autopsies were

embedded in paraffin, single sections being cut and

stained with haematoxylin and eosin. Serial

sections were obtained and extra stains, such as

Maascn's tricbrome, beigert's elastln, van Giescn's
anc Glemsa's stains used when necessary.

'& '.'■SU LTS .

The incidence of all focal lesions other than

Regeneration confined to muscle fibres is shown in

Table XXV. These lesions can be divided into two

groups. The first contains the single focus which

appeared to be the same as the " lymphorrhage " of
Buzzard and will be designated by that term. This
u 3 by far the commonest lesion seen. The second

■rca, contains all foci which differed qualitatively
f■ cm the lymphorrhage : these have been termed

collectively » other focal lesions. " Many cases

shewed/
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Table XXV.

Incidences of all Focal Lesions in

Skeletal Muscles.

Total
Oases

Positive Oases
No. Per cent

Rheumatoid
Arthritis

*

93 42 45

Other Hheumatic
Diseases 73 32 44

Non-rheumatic
Diseases 419 57 14

Total 585 131 22

* Includes 11 cases with previous history,
clinical or pathological features of rheumatic
heart disease ( 5 positive).
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showed only either lymphorrhapes or other focal

lesionsj> but in some cases both types were seen.

In such causes, some muscles contained only one

type of focus whereas in others several different

lesions were seen. As one of the objects of the

investigation was to determine the diagnostic

value of a single piece of muscle, the cases have

been analysed separately in respect of the two

groups of lesions.

Lymphcrrhages.

A lymphorrhage was most frequent endcmysinl,

between muscle fibres (Figs. 142 and 145) or

perimysial, in the connective tissue septa between

muscle bundles (Figs. 144 and 145). Some of the

larger foci were both ondcmysial and perimysial

(fig. 146). Occasional foci were epimysial, in

the connective tissue on the surface of the muscle

(Fig. 147-8)(See Table XL). The perimysial and

epimysial foci were frequently related to arterioles

ano venules, sometimes as a cuff more or less

completely surrounding the vessel, infiltrating

only the adventitial coat (Fig. 149) and sometimes

merely lying close alongside such a vessel (Figs.

144, 148, 150 and 151). Involvement of the media

or intima of a vessel was interpreted as arteritis

or phlebitis, and foci showing such lesions were

classified among the other focal lesions. Apart

from inflammation, the walls of perimysial arteries

and arterioles sometimes showed excess of plain

muscle/
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8keletal Muscle in Rheumatoid Arthritis.

Fig. 142. Case 120 x 70. Extensor of wrist.
Three lymphorrhages, two fairly large endomysial
and one perimysial.

Fig. 145. Case 120 x 425. Part of focus in
lower half of Pig. 142. The cells are mostly
lymphocytes, with a few histiocytes and plasma
cells. Subsarcoleramal nuclei and a capillary are
seen at the upper margin of the focus.
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Skeletal Muscle in Parkinsonism.

Pig. 3,44. Oase 1X11. x 375. Peetoralis major.
Small perimysial lymphorrhage consisting almost
entirely of lymphocytes. Two arterioles show
intimal fibrosis.

Skeletal Muscle in Anencephalic Foetus.

Pig. 145. Case 1158. x 300. Pectoralis major.
Two small perimysial lymphorrhages. Several others
were present in the section.



204.

Skeletal Muscle in Scleroderma.

Fig, 146. Case 537 x 80. Two lymphorrhages
of both endomysial and perimysial location.
Moderate atrophy of muscle fibres is also present.
See also Fig. 168, p. 241. The patient also
had hypertension and cystic disease of the lungs.

Skeletal Muscle in Rheumatoid Arthritis.

Fig. 147. Case 170 x 80, Diaphragm.
•wall lymphorrhages in epimysial connective tissue
(above centre) with loose infiltration ( right
centre). See also Fig. 161, p. 236. The patient
also had pulmonary tuberculosis.
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Skeletal Muscle in Rheumatoid Arthritis*

Fig, 148, Case 13 x 85. Pectoralis major.
Lymphorrhages in connective tissue adjacent to a
tendon. Note thickening of walls of arterioles.
See also Fig. 153, p. 208 ; Fig. 156, p. 234 j
Fig. 169, p. 242,

gig. 149. Case 62 x 250. Extensor of wrist, in
vicinity of bursa. Lymphorrhage surrounding an
arteriole. Both this and the adjacent artery have
thickened walls. The patient also had bronchiec¬
tasis and calcinosis circumscripta.
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Skeletal Muscle in Rheumatoid Arthritis.

Pig. 150. Case 9 x 250. Extensor of wrist.
Perimysial lymphorrhage lying alongside a small
artery without involving its walls. Muscle
fibres are atrophic. The patient also had
pulmonary tuberculosis.

Fig. 151. Case 10 x 250. Rectus abdominis.
This perimysial focus of just over fifty cells
represents the minimal size of a lymphorrhage.
The patient also had uraemia following chronic
pyelonephritis and renal amyloidosis.
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muscle in the intima, or intimal fibrosis even in

patients who were not hypertensive (Pigs. 144 and

149). Large fooi in all three situations contained

numbers of capillaries and these were usually the

only vessels in endcmysial foci (Fig. 152).

Occasionally, perimysial foci involved the

connective tissue surrounding small nerve bundles.

No lymphcrrbnges or other foci were 3een in

muscle spindles.

The lymphorrtoages varied considerably in size

and shape. The largest were clearly visible on

naked-eye examination of the stained sections,

measuring up to 2 mm. in their long axis (Fig. 153).

The smallest infiltrations accepted as foci

consisted of 50 cells grouped in nodular fashion

dig. 151). The shape depended to some extent on

site, for endomyslal foci were probably forced by

the pressure of adjacent muscle fibres to become

elongated or spindle-shaped (Fig, 142), whereas

perimysial or eplmysisl foci assumed various shapes

(Figs. 144,145, 146 and 150). In all sites, slender

processes of cells commonly extended for a short

distance from the main focus. Because of this

variation in outline, measurement of the size of

foci was difficult and sometimes Impossible. For

purposes of comparison, however, the largest focus

in each section was measured in two diameters at

right angles to one another. All the sections were

cut at the same thickness, so the products of these

diameters gave a rough indication of the size of the

foci./
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Skeletal Muscle in Rheumatoid Arthritis.

Pig. 152. Case 2 x 375. Quadriceps.
Large endomysial lymphorrhage showing pyknosis
andicaryhorrhexis. Some muscle fibres are
atrophic. See also Fig. 154, p. 210.

Pig. 153. Case 13 x 70. Rectus abdominis.
The largest lymphorrhage encountered in skeletal
muscle. Some muscle fibres are atrophic.
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feel.

Lymph or rbages of all sizes had the same

histological features. They consisted of closely

packed cells, the distance between individual cells

being usually less than twice the diameter of an

average cell. The majority of the cells were

lymphocytes and in many foci these were the only

cells seen (Figs. 143-145, 149-152, 154). Plasma

cells were present in many of the feci and were

best seen peripherally, although they occurred in

small numbers throughout these foci (Pigs. 149,

155). Large cells of histiocytic or endothelial

type were often scattered in small numbers through
the feci (Fig. 143). Serial sectioning showed

that cells of endothelial type, apparently lying

in solid clumps, were really capillary endothelium

(Pigs. 143, 150, 152, 154). Polymorphs, eosinophils

and fibroblasts were absent or present only in

small numbers. Red blood cells were not seen. In

come of the largest feci, there was a central area

which a superficial resemblance to the germinal

centre of lymphoid follicles. Closer inspection,

shewed that such feel consisted cf pyknotic and

karyhcrrectlc lymphocytes and small numbers of

histiocytes arranged more loosely than elsewhere

in the foci (Fig. 152). Apart from this central

patch cf degeneration, which was only occasionally

seen, there was no tendency towards grouping cf the

cells in zones or areas. In some foci,

degenerating/
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Skeletal Muscle in Rheumatoid Arthritis

Pig. 154. Caee 2 x 230. Quadriceps.
Large endomysial focus with apparent germinal
centre of loosely arranged lymphocytes and
histiocytes.
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Pig. 155. Case 1 x 425. Pectoralis major.
Plasma cells at periphery of perimysial
lymphorrhage.
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degenerating lymphocytes were scattered irregularl

among the healthy cells.

The lymphorrhages were not encapsulated and

contained no definite connective tissue framework,

although small quantities of the connective tissue

of the muscle itself might be seen. Eegeneration

of collagen was not seen in lymnhcrrhages : its

presence was one reason for classifying a focus

among the other focal lesions. Presence of fibrin

and blood pigment were other reasons for regarding

foci as atypical.

The incidences of lymphorrhages in rheumatoid

arthritis, ether rheumatic diseases and non-

rheumatic diseases is shown in Table XXVI. The

difference between the incidences in non-rheumatic

diseases and rheumatoid arthritis is significant

( P is less than .01) . The difference between

the incidences in non-rheumatic diseases and other

rheumatic diseases Is also significant ( P i3 les

than .01). The difference between the incidences

in rheumatoid arthritis and the other rheumatic

diseases is net significant (P is less than .20).

The incidences of lymphorrhages in the muscles

studied most frequently Is shown in Table XXVII.

Factors Responsible for the Occurrence of Lyrapho-

rrhages in Skeletal muscles.

Amongst 53 cases of rheumatoid arthritis in

which nc evidence of any other disease was found,

the incidence of lymphorrhages was 41% (22 cases)

whereas/
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Table XXVI.

Incidences of Lymphorrhages in Skeletal

Muscles.

Total
Cases

Posit-Lve Cases
No. Per cent

Pieumatoid
Arthritis

*

93 39 42

other Rheumatic
Diseases 73 24 33

Ton-rheumatic
Diseases 419 35 8

Total 585 98 17

* Includes the same cases as in Table XXV
(5 positive).
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Table XXVII.

Incidence of Lymphorrhages in Certain iuscles.

Rheumatoid arthritis Other rheumatic diseases Non-rheumatic disease
Total
blocks

Positive blocks Total
blocks

Positive blocks Total
blocks

ositive Blocks
No. No. No. N

abdominis 19 5 26 26 5 19 222 6 3

ills 19 9 47 29 3 10 195 4 2

gm 19 7 44 29 7 24 192 15 8

17 4 23 18 4 22 80 4 5

eps 34 11 32 25 8 32 83 3 4

26 7 27 13 3 23 23 1 4

r of wrist 101 28 28 7 2 29 13 1 8

23 1 4 7 1 14 29 1 3

emius 2 o 0 12 2 17 57 4 7
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whereas amchg 4C cases in which various ether

pathological processes were present it was 50Ji
(20 cases). Although the difference is not

significant it appeared possible that the

presence of lesions in addition to those of

rheumatoid arthritis was influencing the incidence.

Accordingly those cases of rheumatoid

arthritis, in which there was no evidence of any

other disease, were analysed to see whether any

correlation could be found between such factors as

age, duration, activity or stage cf the disease,

or the source of the muscle examined in relation

to the proximity of lesions in other tissues and

the incidence of foci. The age-incidences are

seen in Table XXVIII - the figures here ere too

small for statistical analysis, but the high

incidence in the fourth decade is interesting for

there is a similar distribution in non-rheumatic
(p.223) .

diseases (Table XXXV)/. The relatienship between

presence cf lymphorrhages and the duration in 5C

cases is seen in Ta; le XXIX. Here again the

figures are too small for statistical analysis,

but there is a suggestion that foci are more

likely to be found in cases of over a year's diratidn
then in cases cf shorter duration. The difference

In the incidencesof foci in active and inactive

cases is shown in Table XXX. ""he amount of

damage sustained by the joints or the stage cf the

disease (Steinbrocker et ;1., 1949) Is pei'haps a

mere accurate measure cf its progress than either

the/
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Table XXVIII

Age-incidences of Lymphorrhages in Skeletal

Muscles in Rheumatoid Arthritis.

Age Total
Cases

'ositive Cases
No. Per cent

20 - 29 9 3 33

30 - 39 7 5 72

40 - 49 11 3 27

50 - 59 16 4 25

60 - 69 8 5 62

70 - 79 2 1 50

Total 53 21 40
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Table XXIX

Relationship between Duration of the Disease

and the Incidence of L.ymphorrhages in Skeletal

uscles in Rheumatoid Arthritis.

Duration Total
Cases

Positive Cases
No. Per cent

Less than 1 year 13 3 23

1-4 year 18 9 50

ore than 4
years 19 9 47

Total 50 21 42
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Table XXX

Relationship between Activity of the Disease

and the Incidence of L.vmphorphages in Skeletal

Muscles in Rheumatoid Arthritis.

Total
Cases

Positive Cases
No. Per cent

Active Rheumatoid
Arthritis 45 18 40

Quiescent or
Inactive Rheumatoid
Arthritis 5 3 60

Total 50 21 42
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the duration or activity. The incidences of

lymphorrhages at various stages of the diseases

is shown in Table XXXI. No significant

differences are obtained. Most of the blocks of

tnusele studied were taken from sites which were

net near affected joints, some were taken from a

muscle as near to an affected joint as practicable

and a few were in contact with subcutaneous

nodules or synovial tissue of active joints. In

Table XXXII are recorded the findings in those

cases where Information about the activity in

individual joints was available.

The incidences of lymphcrrhages in the

individual disease in the " other rheumatic

diseases 11 is seen in Table XXXIII and the age

incidence in the whole group in Table XXXIV. In

both tables the numbers are too small to be

analysed statistically.

The cases of non-rheumatic disease were

analysed to see whether age or any particular

disease or group of diseases was associated with

a significantly high incidence of lymphcrrhages.

The age-incidences are seen in Table XXXV where it

will be noted that the highest incidence was in

the fourth decade as in rheumatoid arthritis (See
(p.215)

Table XXVIII) / Many cases in this group had

two or mere distinct diseases present. A list of

the Individual diseases which, singly or in

different combinations, were associated with

lymphor rhages ia contained in Table XXXVI. The

influence/
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Table XXXI.

Relationship between the Stage of the Disease

and the Incidence of Lyraphorrhages in Skeletal

Muscles in Rheumatoid Arthritis.

Stage Total
Cases

Positive Gases
No. | 'er cent

a) Cases in whic
than rheumate

I

;h no disease
>id arthritis

17

process
was pres

6

other
ent.

35

II 15 6 40

III 4 1 25

IV 7 5 71

Total 43 18 42

b) All cases of
those in a)

I

rheumatoid aj

17

"thrills,

6

includin:

35

II 18 9 50

III 14 8 57

IV 14 10 71

Total 63 33 52
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Table XXXII

Relationship between the Source of the Muscle

and the Incidence of Lymphorrhages in Skeletal

Muscles in Rheumatoid Arthritis.

oource of muscle Total
Blocks

"ositive Slocks
No. Per cent.

Unrelated to a

nodule or affected
joint 47 12 26

Near an active
joint 45 12 27

In contact with a
nodule or

affected joint 9* 3 33

Total 91 27 30

» This group includes 7 cases in which lesions
other than rheumatoid arthritis were present
two of these cases were positive.
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Table XXXIII.

Incidences of hymphorrhages in Skeletal Muscles

in Other Rheumatic Diseases.

Diagnosis Total
Cases

;ositive Cases
Ho. Per cent

Ankylosing spondylitis 6 1 17

Osteoarthritis 9 3 33

Gout 1 0 0

Iheumatic fever 32 7 22

Systemic lupus
erythematosus 5 4 80.

^Polyarteritis nodosa 8 2 25
+

Dermatorayositis 7 3 43

Scleroderma 5 4 80

Total 73 24 33

Key :

h = includes subacute bacterial endo¬
carditis (4 cases, 2 positive).

• = includes one case with rheumatic heart
disease as well (negative),

f » includes one case with polyarteritis as
well (negative),

o = includes one case with mitral fibrosis
(positive).



Age-incidences of L./mphorrhages in Skeletal

Muscles in Other Rheumatic Diseases.

Age Total
Cases

Positive Cases
NO. Per cent

1-9 1 0 0

10 - 19 9 4 44

20 - 29 13 5 38

30 - 39 9 3 33

40 - 49 16 5 31

50 - 59 8 3 37

50 - 69 11 2 18

70 - 79 4 2 50

Total 71 24 34

222.

Table XXXIV
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Table XXXV.

Age-incidences of Lymphorrhages In Skeletal

Muscles in Non-rheumatic Diseases.

Age Total
GaBes

Positive Gases
No. Per cent

Foetus 5 0 0

Stillbirth &
Neonatal 23 1 4

1-9 5 0 0

10 - 19 14 1 7

20 - 29 32 3 9

30 - 39 48 7 15

40 - 49 60 5 8

50 - 59 78 6 8

60 - 69 82 6 7

70 - 79 44 2 4

80 - 89 11 1 9

Total 402 32 8
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Table XXXVI.

Alphabetical List of Diseases in ^hich Lymphorrhages

were found in Skeletal iuscles.

Agranulocytosis
? Allergic lesions in spleen and lymph nodes
Amyloidosis
Anencephalus
Ankylosing spondylitis
Anthraco-silicosis
Appendicitis
Atheroma of cerebral arteries
Atheroma of coronary arteries

Bronchitis, bronchiectasis

Carcinoma, primary site in breast, bronchus, cervix
uteri, colon, kidney, ovary, pancreas, prostate,
stomach, thyroid

Cholecystitis
Cholelithiasis
Cirrhosis of liver
Cystic disease of lungs

Dermatomyositis
Diabetes mellitus
Disseminated lupus erythematosus
Disseminated sclerosis
Duodenal ulcer

Emphysema
Encephalitis, viral

Friedreich's ataxia

Gastric ulcer
Glomerulonephritis, acute
Gold, toxic reaction to

Hepatitis, viral
Immersion foot
Infarcts, thalamic

Myasthenia gravis, with and without thymoma
Myocarditis, acute and subacute non-specific
Myxoedema
Nephrosclerosis, benign
Nephrosclerosis, malignant with death from cardiac
failure or uraemia

Osteoarthritis

Parkinsonism
Pneumonia, bronchopneumonia
Pneumonia, streptoccal
Poliomyelitis
Polyarteritis nodosa
Polyneuritis/
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polyneuritis
Pregnancy
Psoriasis
Pyelonephritis, pyelitis, cystitis
Rheumatic fever, acute and healed
Rheumatoid arthritis

Scleroderma
Senile hyperplasia of prostate
Septicaemia, meningococcal
Septicaemia, streptococcal
Subacute bacterial endocarditis
Thromboangiitis obliterans
Thrombocytopoenic purpura
Trauma, fractured femur with death within a week

fractured skull with transverse myelitis
Tuberculosis, primary in lung

chronic pulmonary, with tuberculous
bronchopneumonia, ileitis and colitis
chronic pulmonary with healed
tuberculosis of suprarenals and
Addisons's disease
acute miliary
pulmonary with early miliary

Voikmann's ischaemic contracture.
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influence of certain general disease processes

is seen in Table XXXVII. The cases analysed

here are these in which the disease process

concerned was the only one present. This table

does not reveal a significant relationship between

any general disease process and the incidence of

lymphorrhages. The influence of certain factors

in and near the muscles on the incidence of foci

is seen in Table XXXVIII. The difference between

the Incidence of lymphorrhages in this group as
in

a whole and/those blocks of muscle in which no

such local factors were present Is highly

significant (P .is less than .01).

The different groups of diseases were

compared to see whether there was any difference

in the size of the lymphorrhages (Table XXXIX),

their histological distribution In the muscles

(Table XL), and their number per unit piece of

muscle (Table XLI). The number of foci per unit

piece of muscle was obtained by measuring, as

accurately as possible the area of each section

and calculating the number of lymphorrhages per

unit area. Since all the sections were cut at

4 ji, it was unnecessary to introduce the third

dimension. The final figure used for comparison

of cases was the average of the results for each

individual block in that case. No significant

differences were noted in the size and histological

distribution of the foci. The number of foci per

unit/
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Table XXXVII.

Relationship between some General Disease Processes

and the Incidence of Lymphorrhages in Skeletal

luscles in Hon-rheumatic Diseases.

Disease Process Total
Gases

Positive Gases
No. Per cent

X
Inflammation 73 5 7

Chemical poisoning 1 0 0

+General Ischaemia 21 0 0

Hepatic failure 1 0 0

Renal failure 6 0 0

Endocrine Disorders
and Pregnancy 4 0 0

Tumours 28 3 11

#Trauma and Normal
Individuals 24 1 4

x Includes all inflammation due to known
organisms, those in which the causative organism
was not identified, e.g., cholecystitis, and
such non-specific inflammatory processes as
peptic ulcer. Neither this group nor w tumours"
include cases with local lesions in muscles
examined.

+ Includes cardiac failure, severe anaemia,
severe non-inflamraatory respiratory disease and
hypertension (unless complicated by uraemia).

• Includes cases in which death occurred within
a week of an accident with no other lesions
discovered at autopsy.
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Table XXXVIII.

Influence of Local Factors on the Incidence

of L./mrphorrhages in Muscles In Non-rheumatic

Diseases.

Diagnosis Total
Blocks

Positive Blocks
No. Per cent

Inflammation 45 5 11

Atrophy 14 2 14

Degeneration, or
necrosis 244 25 10

Muscular
dystrophies 10 3 30

Tumour deposits 5 1 20

Local ischaemla 47 16 34

Venous thrombosis 5 0 0

Fibrosis 4 0 0

Total 374 52 14

Local factors absent 835 41 5



Table3CXXIX.

SizeofLargest;LymphorrhagesinSkeletali^uscles. Total Cases

LogarithmofSizeoflargestFocusinmiera*.
3.0to3.9

4.0to4.9

5.0plus

No.

Percent

No.

Percent

No.

;ercent

RheumatoidArthritis
35

14

40

17

49

4

11

OtherRheumatic Diseases

22

7

32

12

35

3

14

Non-rheumatic Diseases

32

17

53

12

37

3

9

Total

89

38

43

41

46

10

11

xIncludesonlythosecasesinwhichtherewasnoevidenceofanyotherdisease.
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HistologicalDistributionofLymphorphageswithinSkeletalMuscles. Total Foci

HistologicalSiteofFoci
Endomysial only

Perimysial only

Pndo-and Perimysial

Kpimysial

No.

Pe'•cent

No.

Percent
No.

Percent
NO.

Percent

X

Rheumatoidrthritis
75

48

64

25

33

1

1

1

1

OtherRheumatic Diseases

139

58

42

63

45

7

5

11

8

Non-rheumatic Diseases

161

81

50

56

35

5

5

16

10

Total

375

187

50

144

38

13

3

28

7

xIncludesonlythosecasesinwhichtherewasnoevidenceofanyotherdisease.



Number*ofLymphorrhagesperUnitPieceofMuscle. fatal Cases

NumberofFociperUnitieceof-vluscle
Nil

0.1to0.9

1to5

lorethan5

NO.

Percent
No.

Percent
No.

Percent
No.

Percent

X

RheumatoidArthritis
53

31

58

3

6

10

19

9

17

OtherRheumatic Diseases

68

47

69

7

10

13

19

1

1

Non-rheumatic Diseases

401

368

92

25

6

7

2

1

0.2

Total

522

446

85

35

7

30

6

11

2

N>

M O

9

xIncludesonlythosecasesinwhichtherewasnoevidenceofanyotherdisease.
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unit piece of muscle in rheumatoid arthritis is

very significantly higher than that In the other

two groups. This was reflected in the relative

number of blocks in the different groups which

contained foci (Table XLII).

Although the study of degeneration of muscle
one

fibres was not'of the objects of this Investigation,

the occurrence of such changes throws some light

on theactiology of lymphorrhages. Table XLI1I

shows the incidence of waxy degeneration ( Zenker* s

degeneration, Zenker's necrosis), vacnclation,

fragmentation and necrosis In the three groups of

patient studied. regeneration was seen in as

wide a variety of diseases as were lyraphorrhages.

Other local Lesions.

This group includes all foci which failed tc

satisfy any of the criteria for lymphcrrhages, or

in which additional features were present. The

most frequent variations were in cytology, such as

the presence of polymorphs, plasma cells, histio¬

cytes cr subsarcolemmal nuclei in unusually high

proportions (figs. 156 -161) ; presence of giant-

cells cr red blood cells ; presence of Kussell

bodies (Fig. 156). Some foci were otherwise

typical, but loose or diffuse and this feature was

not due tc artefact, such as the injection of local

anaesthetic (figs. 162-164). The group also

includes otherwise typical lymphorrhages with

infiltration of the media or intlma of blood vessels

(fig./
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Table XLII

Number of Blocks of Skeletal Muscles con

taininp; hymohorrhages.

Total
Blocks

Posit]Lve blocks
No. Per cent

Rheumatoid Arthritis 94 25 27

Other Rheumatic
Diseases 214 49 23

Non-rheumatic
Diseases 1182 76 6

Total 1490 150 10

x Includes only those cases in which there
was no evidence of any other disease.
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Table XLIII

Incidences of Defeneration In Skeletal

Muscles.

Total
Oases

Positive Gases.

No. Per cent

Rheumatoid
Arthritis 93 16 17

Other Rheumatic
Diseases 73 12 16

Non-Rheumatic
Diseases 419 91 22

Total 585 119 20
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Skeletal Muscle in r-jheumatold Arthritis.

Fig. 156. Case 13 x 525. Deltoid.
*Jart of a large endomysial focus showing an
unusually high proportion of plasma cells and
subsarc olemmal nuclei. Russell bodies are
associated with some of the former (arrows).

Skeletal Muscle in Scleroderma.

Fig, 157. Case 538 x 500.
Unusually high proportion of plasma cells in a
perimysial focus. The patient also had healed
rheumatic mitral endocarditis.
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Pig. 158. Case 106? x 350. Diaphragm.
Small, endomysial focus consisting mainly of
histiocytes. Very early degenerative changes in
adjacent muscle fibres but no necrosis. The
patient had uraemia and congestive cardiac failure
following hypertension.

Pig. 159. Case 1384 x 375,
«ather loose, endomysial focus with high pro¬
portion of histiocytes and polymorphs, Lymphorr-
hages were also present. The patient had focal
necrosis in spleen and lymph nodes, healed
serositis and congestive cardiac failure.
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Skeletal Muscle In Rheumatoid -Arthritis.

Fig, 160. Case 17 x 375. Diaphragm.
Small, endomysial focus with high proportion of
subsareolemmal nuclei. See also Figs. 165 and
166, p. 240, The patient died of acute liver
necrosis following viral hepatitis and had a
toxic reaction to gold three weeks before death.

Fig. 161. Case 170 x 375. Diaphragm.
A small, loosely arranged, perimysial collection
of lymphocytes and histiocytes.
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Fig. 162. Case 1089 x 100. Diaphragm.
Loosely arranged infiltration of lymphocytes in
subserous region. Hyaline change in some nearby
muscle fibres. I'he patient had a gastro-colic
fistula and localised peritonitis elsewhere in
abdomen*

Skeletal Muscle in PermatoaLvositia.

Fig. 163. Case 529 x 75. Tongue.
Diffuse infiltration, mainly lymphocytic, with
degeneration of muscle fibres to the left of
centre and healing arteriolitis (below centre).
The patient also had polyarteritis and strepto¬
coccal septicaemia.
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Fig. 164* Case 1241 x 75. External rectus.
Diffuse infiltration with lymphocytes and
fibrosis. The patient developed exophthalmic
ophthalmoplegia following total thyroidectomy.
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(Fig. 165;, healed arteritis (Fig. i66) Cr

primarily vascular iesions 3uch as pclyarteritis
nodosa (167). Encapsulation (Fig. 168) cr the
presence of more than minimal quantities of

collagen (Figs, 169 and 170), especially if this
showed necrosis ( Fig. 171) were other reasons for

classifying foci in this group. it also incluaes

Foci which contained fibrin or blood-pigment

(Fig. 172). The last reasons for including foci

in this group were the presence of degenerate

nuscle fibres within a focus and degeneration or

regeneration in adjacent muscle fibres (Figs. 173-

175). The degeneration included tnose mentioned

above ( p. 231 ) and hyaline change. Care must be

exercised in the interpretation of degeneration in

specimens of muscle for these show many pseudo-

degenerative fixation artefacts due to the contrac¬

tility of the fibres (Meyenburg, 1929 ; Speldel,

1938, 19 39). Focal lesions of clear-cut

aetiology which were seen but not discussed further

induced pyaemic abscesses, tumour deposits,

including intravascular cells in leukaemia (Fig.176
and intramuscular haemopoiesis 'Fig. 177).

The incidence of all other focal lesions is

fiven in Table XLIV. As with 1yrnphorrhages the

differences between the incidence in non-rheumatic

diseases and those in rheumatoid artnrltis and the

other rheumatic diseases are significant ( P is

less than .01) . The difference between the

incidence/
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j Skeletal Muscle In Rheumatoid Arthritis*

Pig. 165. Case 17 x 275. Pectoralis major.
Subacute arteritis with intimal fibrosis. The
arrows indicate the internal elastic lamina.
Similar lesions were present in peripheral nerve
(Pig. 198, p. 292) and heart (Figs. 222-225, pp.
556-337).

Pig. 166. Case 17 x 70. Further section from
the same block, stained by tfeigert's elastin
method. Marked endarteritis obliterans of medium
sized artery without destruction of elastic tissue.
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Skeletal Muscle in Polyarteritis Nodosa.

Pig. 167. Case 540 x 55. Relatively normal
arterial wall at the upper right margin becoming
necrotic with thrombosis and organisation towards
the centre of the field. An apparently endo-
mysial lymphorrhage is seen to the left of the
upper margin (see text). Atrophy of muscle fibres.

Skeletal Muscle in Scleroderma.

Pig. 168. Oase 537 x 275. Partial
encapsulation of an otherwise typical lymphorrhage.
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Skeletal Muscle in Rheumatoid Arthritis.

Pig. 169. Case 13 x 280. Rectus abdominis.
Part of a large, perimysial focus of typical
cytology, but containing an excessive amount of
fibrous tissue.

Skeletal Muscle in Rheumatic Fever.

Fig. 170. Case 251 x 275. Pharyngeal muscle.
A healing Aschoff body.
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! Skeletal Muacle in Systemic Lupus Erythematosus.

Pig. 171. Case 526. x 180. Rectus abdominis.
Marked swelling, eosinophilia and fragmentation
of collagen. Degeneration of muscle fibres with
proliferation of subsarcolemmal nuclei* Focal and
diffuse round cell infiltration. Lymphorrhages
were also present.

Skeletal Muscle in Polyarteritis Nodosa.

Fig. 172. Case 540 x 250. Haemosiderin
pigment in histiocytes in a focus close to a
healed arterial lesion.
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Skeletal Muscle in Immersion Foot.

Fig. 173. Case 1226 x 375. Degenerating
muscle fibres in and around a focus which also
shows endothelial swelling in arterioles and
groups of large histiocytes.

Skeletal :.iuscle in Rheumatoid Arthritis.

Fig. 174. Case 14 x 275. Quadriceps.
Endomysial focus with degenerating muscle fibres
seen in cross section. The patient also had
Parkinsonism.
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J? la, 175. Oase 153 x 325. Extensor of wrist.
Otherwise typical focus containing a degenerating
muscle fibre.
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Pig. 176. Case 1100 x 450. Pectoral is
major. Lymphocytes and lymphoblasts, one in
mitosis, within a distended lymphatic in a
case of acute lymphatic leukaemia.

Pjg. 177. Case 1144 x 275. Rectus abdominis.
Haemopoiesis in a male infant with erythro¬
blastosis foetalis.
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Table XLIV.

Incidences of Other Focal Lesions In

Skeletal Muscles.

Total
Gases

Positive Oases
No. Per cent

Rheumatoid
Arthritis 93 16 17

Other Rheumatic
Diseases 73 22 30 '

Non-rheumatic
Diseases 419 32 8

Total 585 70 12

x Includes the same cases as TableXXV, the
following being positive - one autopsy
case with mitral stenosis and one autopsy
case with acute rheumatic carditis.
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cldance In rheumatoid arthritis and that in the

her rheumatic diseases is also significant, but

' a lesser extent ( P is less than .02). The

icldence of other focal lesions in the individual

her rheumatic diseases is given in Table XLV.

DISCUSSI01I.

Examination of this large series of cases has

lied to reveal any focal lesion which is specific

> rheumatoid arthritis. The lesions found In

tat disease were lymphorrhages, minor variations

terefrom and, occasionally, subacute art ritis.

mtphorrhages were seen in some other rheumatic

seaaes, such as systemic lupus erythematosus

ic scleroderma,more often than In rheumatoid

'thritis {Table XXXIII) and the incidence in all

her rheumatic diseases as a group was not

gnlficantly less than that in rheumatoid

'thritis {Table XXV) . They were also seen in

tarly fifty non-rheumatic diseases cf widely

ffering nature, such as tuberculosis, poliomyelit-

, malignant tumotirs, cirrhosis of the liver,

tphrosclerosis and diabetes mellitus (Table XXXVI) ,

sy were even seen In a stillborn anencephalic

etus and in apparently normal individuals,

isicns showing minor variations from lymphcrrhages

re seen in the same wide olstrlbution as lympho-

'hages themselves. These results support those

Clawson et al (1947) and Sokoloff et al (195C).

Lymphorrhages of all sizes and in all
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Table XLV

Incidences of Other Focal Lesions in Skeletal
' " 1 L ' ■' "" ' 1

iviuscles in ether1 Rheumatic Diseases.

Di agnosis Total
Oases

'ositive Oases
No

•
•Her cent

Ankylosing spondylitis 6 0 0

Osteoarthritis 9 1 11

Gout 1 0 0

"?heumatic fever 32 5 16

Systemic lupus
erythematosus 5 5 100

'"Polyarteritis nodosa 8 6 75

}:De rmat omyos i 11 s 7 3 43

; scleroderma 5 2 40

Total 73 22 30

x = includes the same cases as Table XXXIII,
the following being positive : - one case
of subacute bacterial endocarditis, one of
dermatomyositis with polyarteritis and one
of scleroderma with mitral fibrosis.
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seases shewed the same histological structure.

?re was nc evidence of a projfsresaive series of

inges such as is seen in the tubercle or the

:hcff body. Nor was any evidence of a healing

resolving stage seen, even in those cases of

ictive rheumatoid arthritis wh re they were

ssent. furthermore, the number of lymphcrrhages

? unit volume In different blocks from the same

?e varied considerably. Great care must be

cen, therefore, in attributing minor variations

the histological structure of these lesions, as

3n in serial biopsies, to the effect of any

lg (Norcross et alii, 1950 ; Giansiracusa et

Li, 1951). The same care is necessary In the

3 of muscle biopsy to assess improvement in

Lvarteritis nodosa, for the lesions cf this

sease are subject to considerable natural

Nation. Two of the cases of systemic lupus
shortly before the muscles were studied

ftfiematoaus had been treated with uCTB/ano showed

°ked clinical improvement while receiving the drug,

neither case did the lesions in muscle show

?ns of healing : indeed, in one case the muscle

sions were the most severe seen in all the cases

the disease.

Although not specific to rheumatoid arthritis,

uphorrhages were sufficiently common in that

Jease to suggest a causal relationship (Table XXVI).

'thermore, they were more read!ly found in that

>ease than in any other disease (Table XLI).

;alled analysis of those cases of rheumatoid

;hritis/
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arthritis in which there was no evidence cf any

other disease failed to reveal any definite

correlation with the apre of the patient (Table XXVIII),

the duration (Table XXIX) and activity (Table XXX)

of the disease cr the source of the specimen in

relation to affected joints (Table XXXII).

Although not significant the relationship between

the incidence of foci and the stage of the disease

showed a definite tendency towards increasing

frequency with increased damage to joints, which

were more readily seen when all cases of rheumatoid

arthritis were analysed, regardless cf the presence

or absence of other pathological processes. (Table

XXXII). The presence of foci was net correlated

with the hyperplasia of lymphoid tissues wnich

sometimes accompanies the disease. Thus, the

case cf 'Felty's Syndrome ' showed only a single,

very small focus in one of the three blocks examine^,

whereas, in the case which showed the most marked

involvement of muscles, the lymph nodes and spleen

were normal. A case of juvenile rheumatoid

arthritis examined at autopsy subsequent to the

study of this series shewed hyperplasia of lymph

nodes and spleen but only one lymphcrrhage was founc

in blocks from five muscles. Few of the cases of

the other rheumatic diseases showed hyperplasia cf

lymphoid tissues, although these tissues might be

involved in the disease, e.g., infarcts of the

spleen in polyarteritis nodosa and degeneration of

lymphoi d/
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lymphoid tissue in systemic lupus erythematosus

Yet in several of these cases, involvement of

muscle was nearly as marked as in rheumatoid

arthritis.

No significant correlations were found which

Indicated the factors responsible for the occurrences
of lymphcrrhages in non-rheumatic disease?, but

certain suggestive findings were obtained.

Lymphcrrhages were more common in the presence of

local factors, such as ischaemia and muscular

dystrophies, than in the absence of such factors

(Table XXXVIII). It should be noted however,

that the presence of the foci was not closely

relatecvfco the degree, or extent of degeneration in

muscle fibres (compare Tables XXVI and XLIII).

Thus in Weil's disease, where degeneration was

nearly always severe and widespread, lymphorrhages

were rare. Degeneration and atrophy were frequently
present in other conditions without any cellular

reaction, which was usually seen only when necrosis

had occurred. In such circumstances the cells

were mainly histiocytes and, in contrast to the

cells in lymphorrhages, lay in the line of, rather

than between, the muscle fibres (Pig. 178). As the

routine haematoxylin and eosln technique is

relatively crude, it is possible that it failed to

reveal miner degrees of damage to muscle fibres.

The presence of lymphorr*hages near damaged

muscle is in keeping with the occtirrence of similar

foci/
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Skeletal Muscle in eil' s Disease.

Pig, 178., Case 1249 x 250* Gastrocnemius.
Necrosis of segment of muscle fibre, with
lymphocyte and histiocyte reaction, the cells
lying in the line of the fibre. Compare with
Pig, 143, p. 202. The patient also had a
duodenal ulcer and carcinoid tumours of the
ileum.
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foci in other tissues which are the site of non¬

inflammatory pathological processes, e.g., the

thyroid in thyrotoxicosis and the breast in cystic

hyperplasia. It possibly represents a non¬

specific reaction to locally released chemicals.

A similar mechanism may be at work in the muscles

in those cases in which the above-mentioned factors

are present, even when damage is not demonstrable

in histological sections. The presence of round

cell foci in other tissues is not unknown even in

the absence of local pathological processes, for

f'oci are not infrequently seen in apparently

healthy epicardium (Fig. 179), renal pelvis and

suprarenal glands. Similar lesions also have

been described very recently in a high proportion

of otherwise normal human pituitaries by Shanklin

(1951) who regarded them as erabryclogical in origin,

It would appear that biopsy of a single piece

of skeletal muscle has a limited value in the

diagnosis of rheumatic diseases. Certain lesions

such as the Aschoff body, ana the fully developed

vascular lesions of polyarteritis nodosa are

sufficiently characteristic to be diagnostic. (So

too, is the urate deposit of go\at which was not

ceen in this series, but has been described in

skeletal muscle by Horwitz, 1949 (c) ). These

lesions were not found in every block of muscle

taken at autopsy from cases of these diseases in

which the diagnosis was proved by examination of

other/
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lymphorrhage in Rpicardial Tissue.

Fig. 179. Case 1170 x 275, Interventricular
septum. Lymphorrhage just beneath epicaraium.
The patient had chronic pulmonary tuberculosis
and Addison's disease due to tuberculosis of
suprarenale. No other lesions were found in
the heart.
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other tissues. Therefore, their absence In a

single biopsy specimen dees not exclude the

diagnosis.

The mere presence of lymph.orrhages Vvas of

little diagnostic value for, in one or more muscles

from some cases of other rheumatic diseases, they

y/ere the only lesion found. They were, however,

more numerous in rheumatoid arthritis than In other

conditions (see Table XLI), a feature which was

also noted by Sokcloff et alii. The size (Table

XXXIX) and histological site of the foci (Table XL;

was cf no value in aiff rential diagnosis. The

anatomical site from which the muscle was taken

did not significantly influence the likelihood of

finding lesions (Table XXVII). Although Aschoff

bodies were found only In peritonsillar and

pharyngeal muscles, they have been described in

many other skeletal muscles (Graff, 1927 ;

BrogsLtter, 1928 ; Sarafcff, 1932 ; Klinge, 1931(a),

1933(e)). Autopsy material was available from cases

cf rheumatoid arthritis and all the other rheumatic

diseases. In one or more case of each disease,

lymphorrhages or other focal lesions were found in

all the muscles selected for study.

Study of the cases of dermatomyositis and

scleroderma included in this series indicated that

in some specimens from either disease contained only

lymphcrrhages. In scleroderma, all round cell

infiltration was focal, the lesions other than

lymphorrhages/
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lymphorrhages seen differing from them only in

minor details. Cn the other hand, some specimens

from dermatcmyositis showed diffuse infiltration

(Fig. 163). This type of infiltration was not

peculiar to dermatomycsitis, being seen in thyro¬

toxicosis (Fig. 164). Degeneration and regeneratic

of muscle fibres was more marked in dermatomyositis

than in scleroderma. These results are in

agreement with those of workers who maintain that

the two diseases are entities (Meyenburg, 1929 ;

Keil, 194t ; Brock, 1944) . Recent or healed

arteritis was seen in some cases of both diseases.

In three cases of systemic lupus erythematosus,

a combination of necrosis of collagen, marked

degeneration of muscle fibres, mainly i.n the form

of vacuclation and hyaline change, with lymphorr-

hages was seen which was not met in any other

disease. Bteiner (1948) was also able to

differentiate the lesions in lxipus from those in

other diseases.

SUMMARY.

1. The literature on focal round cell

lesions (lymphorrhages) in skeletal muscles has

been reviewed. Their existence has been known

in several diseases for many years, but their

significance has not been investigated in detail

until recently, when similar lesions were claimed

to be specific to rheiimatcld arthritis. This

opinion/
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opinion has been disputed. An attempt has been

made recently to see whether the dramatic

clinical improvement in rheumatoid arthritis

on treatment with cortisone is associated with

any change in the histology of' muscle.

2. The objects of this study were a) to

determine whether a fecal lesion specific to

rheumatoid arthritis occurs in the skeletal

muscles, b) to attempt to determine the factor,

or factors, responsible for the occurrence of

lymphorrhages in skeletal muscles, c) to

ascertain the value of biopsy of a single piece

of skeletal muscle in the diagnosis and of

serial biopsies in the assessment of the effects

of drugs in rheumatic diseases.

3. Skeletal muscles have been examined for

the presence of focal lesions from 93 cases of

rheumatoid arthritis, 73 of other rheumatic

diseases and 419 cf non-rheumatic diseases.

Twenty four of the cases of rheumatoid arthritis,

53 of the other rheumatic diseases ana 246 of

the other rheumatic diseases were studied at

autopsy, blocks being taken from several

muscles in each case. The remaining specimens

were obtained at biopsy when one or two blocks

were taken.

4. No lesion specific to rheumatoid arthritis

was seen. The lesions found in that disease

were lymphorrhages, other focal lesions showing

minor variations therefrom and, occasionally,

aubacute/
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subacute arteritis. These lesiens were all

found in other rheumatic diseases. Lymphcrrhagen

were found in nearly 50 widely different ncn-

rheurrtatic diseases. The incidence of

lymphcrrhages was 42 ;& in rheumatoid arthritis,

33$ in other rheumatic diseases and 8$ in non-

rheumatic diseases.

5. Although the incidence of lymphorrhages

in rheumatoid arthritis is significantly higher

than ir non-rheumatic diseases, it could not be

correlated with age, duration, activity or stage

of the disease, the source of the tissue examine4
in relation to lesions in other tissues, or the

hyperplasia of' lymphoid tissue which sometimes

accompanies that disease.

6. Apart from the rheumatic diseases and

myasthenia gravis, no individual disease or group

of diseases was associated with a significantly

high incidence of lymphorrhages. In the non-

rheumatic diseases, a higher Incidence occurred

in the presence of local lesions in, or near,

the muscles than in their absence. Lymphorrhages

appear to be a non-specific reaction to locally

released chemicals, rather than a reaction to

some general factor, such as a circulating toxin.

7. Biopsy of a single piece of skeletal

muscle is of limited value in the diagnosis of

chronic rhetimatic diseases. Lesions sufficientljy
characteristic to be diagnostic were found in

some cases cf rheumatic fever, polyarteritis

nodosa/
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nodosa and systemic lupus erythematosus.

Lesions which, though not peculiar to the

disease, were suggestive were found in some

cases of dermat©myositis. The site of biopsy

did net influence the likelihood of finding

lesions in these diseases.

8. It is extremely doubtful whether serial

biopsies of skeletal muscle are of value

assessing the effects of drugs in chronic

rheumatic diseases.
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SECTION V.

focal Lesions in Peripheral Nerves in Rheumatoid

Arthritis and Other Conditions.

INTRODUCTION.

Pathological study of the nervous system in

rheumatoid arthritis has been much less intensive

than that of the other tissues discussed in this

thesis. Most early workers were concerned mainly

with attempting to demonstrate in the spinal cord

lesions responsible for^ or associated with the
marked muscular atrophy which is a feature of the

disease. Morrison et al (1947) discussec^everal
papers on this subject which appeared between 1893

and 1913. Freund et al (1942) appear to have been

the next to study the nervous system, turning their

attention to peripheral nerves after failing to

find " specific or characteristic lesions in the

brain or spinal cords. " They found nodular

granulomatous lesions in three cut of five cases

and regarded them as specific, since similar lesions

were not present in any of the 84 ncn-rheumatic

controls which they studied. Lesions which could

be differentiated from the fecal lesion of rheumatoid

arthritis were seen in Parkinsonism, thromboangiitis

obliterans, bronchial carcinoma and dermatornyositls.

Tne lesions in the nerves in rheumatoid arthritis

are essentially similar to those described later

in muscles by the same group (Steiner et al, 1946).

Indeed it was the presence of lesions in fragments

of/
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of muscle attached to a piece of nerve which led

to the second investigation.

Morrison et al (1947, 1949) confirmed these

findings In rheumatoid arthritis, but did not

examine any controls. a search of the literature

reveals that focal collections of rctmd cells in

peripheral nerves has been described in rheumatic

fever (Koeppen, 1932), porphyria (Mason et al>1933)

and thromboangiitis obliterans (Barker, 1938) and

that the lesions described by these workers were

very similar to those claimed to be specific to

rheumatoid arthritis. In view of the non-specific

nature of the muscle lesions in rheumatoid arthritis

discussed above it was decided to investigate

peripheral nerves from a series of cases.

The objects of this study were a) to determine

whether a focal lesion specific to rheumatoid

arthritis occurs in peripheral nerves and to see

whether any further light could be thrown on the

factors responsible for the occurrence of lyraphcrr-

hages and b) to study the comparative incidences

of lymphorrhages in muscles and nerves

MATERIAL ANh METHOL.

Blocks of peripheral nerve were obtained at

autopsy, with the exception of a few cases of

osteoarthritis and thromboangiitis obliterans in

which amputations were performed. Tissue was

obtained from 20 cases of rheumatoid arthritis, 21

of/
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of other rheumatic diseases and 120 unselected

routine autopsies. The average number of blocks

studied per case in the three groups was eight,

six and five respectively. Long segments of

femoral nerve and brachial plexus were removed in

most cases. In a few cases blocks were taken from

the sciatic, posterior tibial or anterior tibial

nerves. Consecutive blocks abcut 2 em. long were

taken from each. The blocks were embedded in

paraffin and c\it longitudinally. In a few cases

extra blocks were cut transversely. Single

sections were cut and stained with haematoxylin

and ecsin. Serial sections were obtained and

extra stains such as Masson's trichrome and van

Giesons stain used when necessary.

RESULTS..

The incidence of all focal lesions is shown

In Table XLVI. As in the case of skeletal muscles ,

these lesions were divided into tko groups -

lymphorrhages and other focal lesions. The various

lesions resembled those in the muscles very

closely, so they will not be described in detail

again.

Lymphorrhages.

Lyraphorrhages were most frequently epineural,

in the loose connective tissue between nerve

fascicles (Fig. 180-182} or perineural, impinging

on, or lying between, the dense concentric layers

of/
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Table XLVI.

Incidences of all Focal Lesions in Peripheral

Nerves.

Total
Cases

Positive Gases
No. Per cent

*

Rheumatoid arthritis 20 15 75

Other Rheumatic
Diseases 21 12 57

[Jon-rheumatic
Diseases 120 21 17

Total 161 48 30

* Includes 3 cases with pathological features
of rheumatic heart disease (2 positive).
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i normal Peripheral Nerve.

Fig. 180. x 5 0.
Cross-section showing distribution of connective
tissue as epineurium (a), perineurium (B), and
endoneurium (C).

Peripheral Nerves in 7hromboangiltls Obliterans.

Fig. 181. Case 1267. x 100. Posterior tibial
nerve. ~ Small epineural lymphorrhage in cross
section.
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Peripheral Nerve in Mitral Stenosis

Pig. 182. Case 287 x 100. Femoral nerve.
Fairly large, epineural lymphorrhage in
longitudinal section, also slight cuffing of
endoneural capillaries (bottom left).
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of fibrous tissue investing the fascicles (Fig.

180, 183-187). Occasionally they were endoneural,

lying between the nerve fibres themselves (Fig.

180, 188, 189). The histological distribution

of lymphor rhages in nerves is shown in Table LVII.

Because of the nattxre of the perineurium, foci in

it often contained more fibrous tissue than foci

in the other sites in nerves or any of the foci

in muscle (Fig. 186). The shape was le3s variable

than in the muscles, nearly all the foci being

spindle-shaped.. The cytology was the same as in

the muscles except that central degeneration of

lymphocytes was not seen and neurilemmal nuclei

took the place of muscle nuclei (figs. 189-191).

The incidences of lymphorrhages in peripheral

nerves in rheumatoid arthritis, other rheumatic

diseases and non-rheumatic diseases is shown in

Table XLVII. The differences between the

incidence in ncn-rneumatic diseases and those in

rheumatoid arthritis ana other rheumatic diseases

respectively are significant (F is less than .01,

using Yates' correlation). The difference between

the Incidence in rheumatoid arthritis and that in

other rheumatic diseases is not significant ( P is

less than .20, using Yates' correction).

Factors Responsible for the Occurrence of Lymphorr¬

hages in peripheral Nerves.

The number of' cases investigated in this study

is too small for so extensive an analysis as was

made/
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Peripheral rierve in Hypertension.

Fig. 183. Case 14-70 x 100. Femoral nerve.
Small, perineural lymphorrhage, partially
surrounding an arteriole which shows marked
arteriosclerosis.

Peripheral Nerve in Rheumatoid Arthritis.

Fig. 134. Case 13 x 85. Femoral nerve.
Large lymphorrhage impinging on perineural
connective tissue and containing congested
capillaries. See also Fig. 190, p. 271 ;
Fig. 195, p. 290.
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Peripheral Nerve in Carcinoma of Stomach.

Pi-. 185. Case 1395 x 100. Lmall lymphorr-
hage splitting up perineural connective tissue.

Peripheral Nerve in Rheumatoid Arthritis.

Fig. 186. Case 12 x 100. Lymphorrhage
splitting perineural connective tissue and con¬
taining more collagen than perimysial foci.
See also Fig. 196. The patient also had
hypertension.
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Peripheral Nerve in Rheumatoid Arthritis.

~

*

v ^ *'f — ~

Fig. 187. Case 8 x 250. Small lymphorrhage
lying between perineurium (above) and nerve
fibres (below).

Peripheral Nerve in Myasthenia Gravis.

Fig. 183. Case 1570 x 100.
Small, endoneural lymphorrhage.
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Peripheral Nerve in Rheuuaatold Arthritis.

Pig. 139. Case 25 x 250. Brachial plexus.
Small endoneural lymphorrhage. The clump of
large cells to the left of centre is capillary
endothelium. The patient also had acute
rheumatic carditis.

Pig. 100. Case 13 x 250. Central part of the
focus in Pig. 184. The focus consists of
lymphocytes and peripheral plasma cells and
contains several congested capillaries.
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Peripheral Nerve in Rheumatoid. Arthritis.

Fir;. 191. Case 2 x 420. Brachial plexus.
Part of a large, epineural lymphorrhage. The
large " epithelioid " cells ( left centre) are
capillary endothelium. See also Fig. 194, p.
290. The patient also had amyloidosis.
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Table XLVII.

Incidences of L.vmphorrhages la Peripheral Nerves.

Total
Cases

Positive Cases
No. Per cent

sfe

Rheumatoid
Arthritis 20 14 70

Other Rheumatic
Diseases 21 9 43

Non-Rheumatic
Diseases 120 18 15

Total 161 41 25

* Includes the same cases as Table XLVI,
two cases being positive.
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made in section IV of the thesis. Indeed, in most

of the following tables the number of observations

recorded is so small that no definite conclusions

can be made. Furthermore, none of the cases of

rheumatoid arthritis was without evidence of other

pathological processes, so that the results given

are not strictly comparable with those shown for

the corresponding factors in the case of the

skeletal muscles.

The age-incldenees in rheumatoid arthritis

are shown in Table XLVIII and the Influence of the

activity and stage of the disease in Tables XLIX

and L respectively. The incidences in the

individual other rheumatic diseases are shown in

Table LI and the age-incidences in the whole group

of other rheumatic diseases in Table LII. The

age-inci dene es in the non-rheumatic diseases are

given In Table LIII. Table LIV contains an

alphabetical list of the Individual diseases which,

singly cr In different combinations were associated

with foci. The influence of certain general

disease processes, which were the only lesions

present in the cases analysed is seen in Table LV.

No significant relationship occurred. As in the

skeletal muscles, no significant differences were

noted in the sire (Table LVI) and histological

distribution of the feel (TableLVII ). The number

of foci per unit piece of nerve was significantly

higher in rheumatoid arthritis than In the other

two groups (Table LVIII). The relative numbers

of/
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Table XLVIII.

Age-incidences of L.yrnphorrhapies in Peripheral

Nerves in Rheumatoid Arthritis.

Age Total
Cases

_ Positive Cases
No. Per cent

30 - 39 2 1 50

40 - 49 2 2 100

50 - 59 2 2 100

60 - 69 3 3 100

-30 1 -<2 (O 8 5

80 - 89 3 1 33

Total 20 14 70
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Table XLIX.

Relationship between Activity of the Disease

and the Incidence of t.ymphorrhaa'es in Peripheral

Nerves in Rheumatoid Arthritis.

Total
Gases

Positive Gases
No. Per cent

Active Rheumatoid
Arthritis 8 5 62

Quiescent or
Inactive
Rheumatoid
Arthritis 10 7 70

Total 18 12 67
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Table L.

Relationship between the Stage of the Disease

and the Incic1.cn e of Lymphorrha^es in Peripheral

Nerves in Pheuiaatoid Arthritis.

ytage Total
Cases

POS3Ltive Cases
NO. Per cent

I 0

II 2 2 100

III 8 6 75

IV 6 4 67

Total 16 12 75
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Table LI.

Incidences of Lymphorrhages in Peripheral Nerves

in Other Rheumatic Diseases.

Diagnosis Total
Cases

''ositive Cases
No. Per cent

Ankylosing
spondylitis 1 0 0

Osteoarthritis 1 1 100

Gout 1 0 0

*
Rheumatic fever 9 2 22

Systemic lupus
erythematosus 3 2 67

Polyarteritis
nodosa 6 4 67

Total 21 9 43

* = includes one case or subacute bacterial
endocarditis (negative).



279.

Table LII.

Age-incidences of Lymphorrhages In Peripheral

Nerves in Other Rheumatic Diseases.

Age Total
Oases

Positive Cases
NO. i'ev cent

10 - 19 1 0 0

20 - 29 3 0 0

30 - 39 3 2

o t rfs. <Q 5 3 60

50 - 59 3 3 100

60 - 69 4 1 25

70 - 79 1 0

Total 20 9 45
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Table LIII.

Age-Incidences of Lyrrtphorrhages in Peripheral

Nerves in Non-rheumatic Diseases.

Age Total
Oases

Positive Gases
No. Per cent

10 - 19 2 0 0

20 - 29 4 0 0

30 - 39 8 2 25

40 - 49 20 4 20

50 - 59 21 3 14

60 - 69 40 6 15

70 - 79 20 2 10

80 - 89 3 1 33

Total 118 18 15
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Table LIV.

Alphabetical List of Diseases In which Uvmphorr-

hages were found in Peripheral Nerves.

? Allergic lesions in spleen and lymph nodes
Amyloidosis
Aneurysm of aorta, non-syphilitic
Atheroma, cerebral and coronary
Atheroma of leg vessels

Bronchiectasis

Carcinoids of ileum
Carcinoma, primary site in breast, bronchus,

duodenum, gall bladder, kidney, stomach
Cholecystitis
Cirrhosis of liver
Cystitis

Disseminated lupus erythematosus
Duodenal ulcer

Gold, toxic reaction to

Hepatitis, viral
Hernia, strangulated femoral

Infarcts, thalamic

Myasthenia gravis, without thymoma

nephrosclerosis, benign

Osteoarthritis

Parkinsonism
Pericarditis, acute fibrinous
Peritonitis
Pneumonia, bronchopneumonia
Pneumonia, lobar
Polyarteritis nodosa
Psoriasis
Pyelonephritis or pyelitis

Rheumatic fever, healed, with mitral stenosis
Rheumatoid arthritis

Senile hyperplasia of prostate
Septicaemia, streptococcal

Thromboangiitis obliterans
Trauma, fractured femur with death within a week

Fractured/
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fractured skull with transverse myelitis
Tuberculosis, apical

healed apical
chronic pulmonary with tuberculous

bronchopneumonia, ileitis and
colitis.
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Table LV.

Relationship between some General Disease

Processes and the Incidence of Lymphorrhages

in Peripheral Nerves in IPon-rheumatic Diseases.

Disease Process Total
Cases

Positive Oases
Ho. Per cent

*
Inflammation 11 2 18

*
General Ischaemia 14 1 7

Renal Failure 2 0 0

Tumours 8 0 0

Trauma 3 0 0

♦ See footnote to Table XXXVII, p.
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Sizeof*LargestLymphorrhagesinPeripheralNervea> Total Gases

LogarithmofSizeoflargestFocusinmiera*
3.0to3.9

4.0to4.9

5.0plus

No.

4

No.

95

No.

%

RheumatoidArthritis

13

2

15

8

61

3

23

OtherRheumatic Diseases

7

2

29

4

57

1

14

Non-rheumatic Diseases

16

6

37

8

50

2

12

Total

36

10

28

20

56

6

17



TableLVII.

Histological.DistributionofL.ymphorrhagesinPer»iplieralKerves. Total Foci

HistologicalwiteofFoci
Endoneural

Perineural

Onineural

No.

No.

%

No.

%

"RheumatoidArthritis
222

4

2

68

31

150

68

Otherheumatic Diseases

95

2

2

51

54

42

44

Non-rheumatic Diseases

97

6

6

28

30

63

65

Total

414

12

3

147

36

255

62



TableLVIII.
NumberofLymphorrhagesperUnitPieceofHerve. Total Cases

Numberoi'fociperUnitPieceofNerve
Nil

0.1toa9

1to5

Morethan5

NO.

%

No.

%

No.

No.

J#

heumatoidArthritis

19

9

46

2

11

4

21

4

21

therRheumatic Diseases

19

10

53

4

21

4

21

1

5

on-rheumatic Diseases

113

96

85

8

7

7

6

2

2

Total

151

115

76

14

9

15

10

7

5
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of blocks containing foci Is shown In Table LIX.

Comparative Incidence of Lymphorrhages in Muscles

and Nerves.

In nearly half of the cases both muscles and

nerves were available for study and the comparative

Incidences of lymphorrhages in the two tissues Is

shown in Table LX.

Other Focal Lesions.

The reasons for placing foci in this group

were the same as in the skeletal muscles, namely,

atypical cytology, (Fig. 192) loose or diffuse

infiltration (Fig. 193), arteritis (Figs. 194-202)

and presence of pigment (Fig. 202). Hypertensive

thickening of vessels (F'lg. 203) was reacdly

distinguishable from active or healed arteritis and

is not considered further. The incidences of

these other focal lesions are given in Tables LXI

and LXII.

LISOUSSICN.

This study of peripheral nerves from 161 cases

has failed to reveal any focal lesions specific

to rheumatoid arthritis. The lesions found in

that disease - lymphorrhages, minor variations

therefrom and subacute or chronic arteritis - were

all seen in other conditions. Lymphorzliages were

found in ever thirty other conditions, including

such non-rheumatic diseases as bronchiectasis,

tuberculosis and malignant tumours. These findings

are at variance with those of Freund et al (1942)

and/
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Table LIX.

Number of Blocks of Peripheral Nerves containing

Lympho rrhages.

Tot al
Blocks

Positive Blocks
No, - er cent

Rheumatoid Arthritis 153 50 33

Other rheumatic
Diseases 133 22 17

Non-rheumatic
Diseases 646 44 7

Total 932 116 12



Taoie

ComparativeIncidencesofItympIiQyrliapresInMuscleand.Nerve*
Diagnosis

Total Oases

Muscle?os. NervePos.

MusclePos. NerveNeg.

MuscleNeg. NervePos.
MuscleNeg. NerveNeg.

No.

r-f

No.

7&

No.

%

No.

%

RheumatoidArthritis
19

11

55

3

16

2

10

3

16

OtherRheumatic Diseases

10

4

40

1

10

1

10

4

40

Non-rheuraatic Diseases

31

4

13

4

13

5

15

18

58

Total

60

19

32

8

13

8

13

18

42
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Peripheral Nerve in Systemic Lupus Erythematosus.

Fig. 192. Case 523 x 450. Femoral nerve.
An endoneural focus with an unusually high
proportion of plasma cells. See also Fig. 202,
p. 294. The patient also had streptococcal
septicaemia.

Peripheral Nerve in Polyarteritis Nodosa.

Fig. 193. Case 550 x 100. Femoral nerve.
Loose perineural infiltration with lymphocytes.
See also ■Fig. 201, p. 293. The patient also had
hypertension and early cirrhosis of the liver.
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Peripheral Nerve in Hheumatoid Arthritis.

Fin. 194, Qase 2 x 250. Sciatic nerve.
An epineural artery showing healing arteritis
and organising thrombus.

Pig. 195. Oase 13 x 50. Another section of
femoral nerve. Intimal fibrosis of an epineural
artery. The patient was not hypertensive but had
healed coronary arteritis (See <'i :s. 219 and 220,
p. 334).
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Peripheral Nerve In Rheumatoid Arthritis.

Pig. 196. Case 12 x 250. Brachial plexus.
Low-grade arteriolitis in a perineural vessel.
This patient had benign hypertension.

Fig. 197. Case 26 x 100. Femoral nerve.
Organising thrombus in perineural vessel with
disruption and round cell infiltration of wall
(top centre). Small quantities of haemosiderin
are present. The patient died of shock following
operative reduction of fracture of neck of femur.
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Perinhcral Nerve In Rheumatoid Arthritis.

Pig. 198, Case 1? x 250. Femoral nerve.
Subacute arteritis in epineural tissue. Similar
lesions were present in muscle (Figs. 165 and 166,
p. 240) and heart (Figs, 222-225, pp. 336 -337).
The patient died of acute liver failure following
viral hepatitis and had a toxic reaction to gold
three weeks before death.

Peripheral flerve in Thromboangiitis Obliterans.

Pig. 199. Case 1284 x 250. Posterior tibial nerve.
Endothelial swelling and lymphocytic infiltration
of walls of epineural venule.



295.

Peripheral Nerve In Osteoarthritis.

Fig. 200. Case 210 x 250. Posterior tibial
nerve. Lymphocytic infiltration, and fibroblastic
proliferation in walls of epineural venules. The
patient also had arteriosclerosis of this limb.

Peripheral Nerve in Polyarteritis Nodosa.

Fig. 301. Case 550 A 100. Femoral nerve.
Normal arterial wall (left) becoming completely
disrupted with organisation (right centre).
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Peripheral Nerve in Systemic Lupus Krythematosus.

Fig, 202. Case 523 x 250. Femoral nerve.
Organising arteritis. Most of the dark, spindle-
shaped cells are histiocytes containing haerno-
siclerin.

Peripheral Nerve In Hypertension.

Fig. 203. Case 1500 x 250. Brachial plexus.
Reduplication of internal elastic lamina and
fibrosis in wall of perineural arteriole.
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Table LXI.

Incidences of Other Focal Lesions in Peripheral

Nerves

Total
Gases

Positive Cases
No. Per cent

*

Rheumatoid
Arthritis 20 9 45

Other Rheumatic
Diseases 21 9 43

Non-rheumatic
Diseases 120 8 7

Total 161 26 16

* Includes the same cases as Tables XLVI

(one positive).
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Table LXII.

Incidences of Other Pocal Lesions In Peripheral

Nerves in Other Rheumatic Diseases.

Diagnosis Total
Oases

Positive Cases
No. Per cent

Ankylosing
spondylitis 1

1

1 100

Osteoarthritis 1 1 100

Gout 1 0 0

Rheumatic fever 9 0 0

Systemic lupus
erythematosus 3 2 67

Polyarteritis
nodosa 6 5 83

Total 21 9 43

* = includes the same cases as Table LI, p.
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and shew a close parallel with the results

reported above and by other workers (Glawson et

al, 1947; Sokoloff et al, 1950) in connection

with skeletal muscles.

Wo definite evidence as to the factors

responsible .for the occurrence of lymphcrrhages

emerges from this investigation. However, the

study of the comparative Incidences of lymphorrhage

in muscles and nerves has produced some suggestive

evidence. The discrepancy between the incidences,

in the two tissues is even greater than that shown

in Table LX, where it is seen that in 26% of cases

only one of tne two tissues contained lesions.

In four cf the 19 cases in which both tissues

contained lesions, the number of foci per unit

volume of tissue (calculated as indicated on p.225 )

differed by more than five. This discrepancy

is considered to favour the argument, advanced in

the preceding section of this thesis, that

lymphorrhages are a non-specific reaction to

locally produced chemicals rather than a reaction

to seme local factor.

Lesions were found in the nerves mere readily

than in the muscles (Compare Tables XLVI, XLVII,

LIX and LXI with Tables XXV, XXVI, XLII and XLIV

respectively). This was unexpected, for Freund

et al (1942) found foci in 16/30, 5/65, 2/42,

10/38 and 18/47 blocks examined in their five

cases. In the third case only two nodules were

found in the 42 blocks examined. It would appear

that /
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that many of their blocks wwe cut in cross section.

Because the number of blocks cut in the present

study had to be limited, it was decided to obtain

the largest area possible by cutting most of the

nerves in longitudinal section. This may explain

the ease with which lesions were found and their

higher incidences in the nerves as compared with

the muscles for, in proportion to the total amounts

of each tissue in the body, the amount of nerve

must have been greater than the amount of muscle

examined per case.

In addition tc other lesions, arteritis was

also mere frequently seen In nerves than in muscles,

being present in six out of 20 cases compared with

two cut of 93 cases. The lesions, In both tissues

were mostly of a fairly mild, subacute type and

the infiltrating cells were lymphocytes, plasma

cells and a few histiocytes (Figs. 165, 196 and

198), No evidence of necrosis was seen and this

was borne out by the integrity of the Internal

elastic lamina In these cases where healing or

healed lesions were seen (Figs. 166 and 195). This

contrasts sharply with the lesions seen in poly¬

arteritis nodosa (Figs. 167 and 201) and systemic

lupus erythematosus (Fig. 202) where necrosis was

a constant feature. The changes seen here in

these diseases correspond very closely with those

described many years ago by WohlWill (1923) in

polyarteritis and very recently by Ileptinstall

and Scwry (1952) in lupus. Lesions very similar

to/
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to those seen in muscle and nerve in this series

have been described very recently in skeletal

muscle in rheumatoid arthritis by Sokolcff et alii

(1951). The findings in the present series

differ from these of Sokoloff et alii in that

thrombosis, which was absent in the six cases

studied by them, was present in two of the cases

In which nerves were affected (Figs. 194 and 197).

It should be noted that, in one of the cases of

rhe raatoid arthritis studied here (Case 17),

subacute arteritis was present In the heart ( See

p .330 ) as ell as in muscles (Figs. 165 and 166)

and nerves (Fig. 19B), but in no other organs.

That this series also differs from that of

FTeund et alii in the relative proportions of

perineural and epineural foci arises from the

histological criteria used. In this paper, the

terms ' epineurium', 'perineurium' and 'endoneurium'

are used in accordance with the definitions of
and Leach

Carletor/( 1949) and • aximow and Blcom (1948), who

limited the term 'perineurium' to the dense,

concentric layers of fibrous tissue which surround

single fascicles (Fig. 180). Only those foci which

impinged upon, or disrupted this layer were

classified as 'perineural'. Freund et al. regardec.

foci which lay ''between two sheets cf the

perineurium " as 'perineural'. One such focu3,

illustrated in their Fig. 1, would have been

classified as 'epineural' in the present series,

because it had no contact with the perineurium.

Although/
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Although endoneural foci were quite uncommon,

the endoneurium was not immune as the American

workers suggested. Nor can one agree with them

(Steiner et alii) that the perineurium constitutes

a barrier between mesodermal and ectodermal tissues,

for blcod vessels enter and leave the nerve

fascicles freely and are frequently accompanied

'Oj amall numbers of cells, such as lymphocytes,

plasma cells and histiocytes, all of which are

derived from mesoderm. If one accepts the argument

that local factors are an important cause of the

lesions, the infrequence of endoneural foci may

be explained by the fact that such factors as those

listed in TablexxXVUtC^ee p. 227 ) w°re absent in
the nerve bundles.

The zonal arrangement upon which Freund and

his colleagues laid much stress in the nerves was

not seen in this series even when large foci wore

sectioned serially. This is not surprising, for

the conclusions of the American workers were based

on five cases. The lesion they described as

"characteristic" appears to have been present in

all its features in only one of these, whereas in

the others, zonal arrangements was imperfect or

absent. As in the muscles, most epithelioid

cells seen in this study could be identified as

capillary endothelium ( Fig. 191) .

SUMMARY.

1. The literature on focal round cell lesions

(lymphorrhages) /
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(lymphorrhages) in peripheral norvea has been

reviewed. Their existence in porphyria and

thromboangiitis obliterans has been known for

several years. Recently they have been claimec

to be specific to rheumatoid arthritis. Similar

lesions, which occur in the skeletal muscles

are not specific.

2. The objects of this study were a) to

determine whether a focal lesion specific to

rheumatoid arthritis occurs in the peripheral

nerves, b) to see whether any further light could

be thrown on the factors responsible for the

occurrence of lymphcrrhages and c; to study the

comparative incidences of lymphorrhages in

skeletal muscles and peripheral nerves.

3. Peripheral nerves have been examined for

the presence cf focal lesions from 20 cases of

rheumatoid arthritis, 21 cf ether rheumatic

diseases and 120 of non-rheumatic diseases.

With the exception of a few cases cf cstecarthriti

thromboangiitis obliterans, all cases were

studied at postmortem, blocks being taken from

brachial plexus and femoral nerve. Material from

the remaining cases was obtained at amputation.

4. No lesion specific to rheumatoid arthritis

was seen. The lesions found in that disease were

lymphorrhages, other focal lesions showing minor

variations therefrom ano subacute or chronic

arteritis. These lesions were all found in

other/

s and
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ether rheumatic diseases. Lymphorrhages were

found in ever 30 non-rheumatic diseases. The

incidence cf lymphcrrhages was 70$ in rheumatoid

arthritis, 43% in other rheumatic oiseases

and 15$ in non-rheumatic diseases,

5, The incidence of lymphorrhages in

rheumatoid arthritis could not be correlated

with age, duration, activity or stage of the

disease.

6. The incidence of lymphcrrhages ana other

focal lesions wa3 higher in peripheral nerves

than in skeletal muscles, probably because

relatively more of the former tissue was

examined per case.
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s.?:otio\t vi.

Cardiac Lesions in Rheumatoid Arthritis.

INTRODUCTION,

The heart in rheumatoid arthritis has been

the subject of intensive study during the last

Secade. On the one hand, pathologists have found

lesions of rheumatic heart disease i.e., active,

healing or healed rheumatic feveu in a much higher

proportion of cases than was suspected hitherto,

whereas on the other hand clinical examination of

patients revealed a much lower incidence of features

of rheumatic heart disease. Various interpretation

have been given to these findings. A small number

of cases of rheumatoid, arthritis have shown cardiac

lesions quite different from those of rheumatic

heart disease and very like the subcutaneous

nodules of the former. During the present

investigation the opportunity arose of studying

the cardiac lesions of a fairly large series of

cases of rheumatoid arthritis. The object of this

section of the thesis is a) to investigate the

discrepancy between the pathological and clinical

incidences of rheumatic heart disease in rheumatoid

arthritis, and b) to attempt to determine to what

extent the cardiac lesions encountered in rheumatoid

arthritis are caused by that disease rather than by

rheumatic/
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rheumatic heart disease. It will be shown that a

discrepancy between pathological and clinical

findings is not peculiar to rheumatoid arthritis,

being encountered in uncomplicated rheumatic heart

disease, that the incidence of rheumatic heart

disease is higher in rheumatoid arthritis than in

unselected autopsies and that rheumatoid arthritis

is itself associated with several types of cardiac

lesion, some of which may be confused with true

rheumatic heart disease.

The earlier literature on the subject was

mentioned by Baggenstoss and Rosenberg (1941) and

extensively reviewed by Bywaters (1950). Prior to

1941 there were scattered references to the

occurrence of rheumatic heart disease, in an in¬

active or healed stage, in cases of chronic arthriti

The use of such terms as " arthritis deformans

"chronic infective arthritis", "deforming arthro¬

pathy" and others makes it difficult to assess how

many of these cases were rheumatoid arthritis. The

various types of chronic arthritis are now clearly

defined both clinically arid pathologically, so that

it should be possible to get accurate information

about the incidence of cardiac lesions in rheumatoid

arthritis. .Unfortunately the situation is still

confused by the practice in America and some centres

elsewhere of regarding ankylosing spondylitis as a

variant of rheumatoid arthritis and of discussing

the two conditions together in respect of cardiac

and/
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and other lesions. Reasons why this conception

is not acceptable have already been discussed in

this thesis ( p. 75). In the review of the

literature which follows, all eases diagnosed as

ankylosing spondylitis ("Marie-Strurapell disease"

or "rheumatoid spondylitis") have been excluded.

The results of ten pathological studies

published since 1940 are shown in Table LXIII. It

should be noted that Youn and chwcd&l (1 -.4)

actually described 38 cases of " rheumatoid arthriti

two of which are stated to have been " Marie-

Strumpell disease." In another 23 cases, both

spinal and peripheral joints were affected. But

involvement of the spine is rare in true rheumatoid

arthritis (Coneman, 1948 ; Fletcher, 1951(d)), so

many of these 23 cases were more likely to be

ankylosing spondylitis. Ac ordingly they have all

been omitted from the analysis. Those series in

which there is no statement about inclusion or

exclusion of cases with spinal involvement were all

American ( Bennett, 1943 ; Glarlc and Bauer, 1943 ;

Pingerman and Andrus, 1943 j Graef et alii, 1949)

so that they possibly included some cases of

spondylitis.

The criteria used for diagnosis of rheumatic

heart disease varied considerably. Thus Baggenstoss

and Rosenberg and Young and fchwede 1 accepted

cases with pericarditis alone as rheumatic, whereas

in the other series valve deformities were considered

necessary to establish the diagnosis. The incidence

of/
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Table LXIII.

Incidence of Rheumatic Heart Disease in Gases of Rheumatoid Arthritis coming

to Autopsy.

Author Total

Autopsies
lumber with
Pathology of
RHD

% of
total

Number with ethology
of RHD but no history
of RP or clinical
evidence of RHD

of total

Baggenstoss and Rosenberg (1941) 19 12 63 10 53

Bayles (1943) 17 4 23 4 23

Bennett (1943) 48 7 15

Smyth (1943) 10 5 50

Clark and Bauer (1948) 45 79 20 7 15

Pingeman and Andrus (1943) 61 19 31 17 28

flraef, Hickey and Altmann (1949) 66 26 39

Young and Schwedel (1944) 13 10 77 9 92

Byv/aters (1950) 27 5 18 3 11

Jonsson et alii (1952) 65 23 35

Total 371 120 35 50 21

+ no.statement about whether ankylosing spondylitis excluded.
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incidence of active rheumatic carditis, in the form

of myocardial Aschoff bodies also varied. Baggenatcss

and Rosenberg found them in 50' of their cases,

whereas Fingerman and Andrus found them in only 5'

and Bennett did not see any at all.

The incidence of rheumatic heart disease in

rheumatoid arthritis is much higher than that

recorded in unseleoted autopsies, taking into account

even the lowest figure in Table LXIII. The incidence

of rheumatic heart disease in three large series of

unselected autopsies is shown in Table LXIV. When

allowance is made for the fact that these results

were based largely on reviews of autopsy reports

together with the examination of such sections as

were available, whereas in the various series of

rheumatoid arthritis cases special attention was

paid to the heart, the significance of the difference

is lessened. More recent studies of the heart in

non-rheumatic diseases in which particular attention

was paid to M rheumatic" stigmata have recorded a

very much higher incidence. Thus Hall and

Anderson (1943) found * minimal thickening of the

mitral valve " in 66^ and microscopic evidence of

"positive healed rheumatic infection M in 61"' of

118 hearts free of gross valvular deformities.

Unfortunately several of their criteria of rheumatic

heart disease are not acceptable as such. The

incidence of 58$ of rheumatic or rheumatic-like

lesions in 145 hearts studied by Reifenstein (1947)

must also be accepted with reserve for no criteria

or illustrations were given.
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Table LXIV.

Incidence of Rheumatic Heart Disease in Unselected

Autoosies.

Author Total
Cases

dumber with
Pathology of
RHD

% of total

Claiborne and Wolff
(1941) 26 015 887 5

Tawson (1941) 30265 870 3

artmann and
Hellerstein (1949) 2000 104 5
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It will be noted (Table LXIII) that clinical

features of rheumatic heart disease were absent in

nearly a third of the cases of rheumatoid arthritis

in which the lesions were di-covered at autopsy.

Tfiis is reflected in the incidence of clinical

features of rheumatic heart disease in a number of

series of living patients reported during the last

eighteen years (Table LXV). Some cases of ankylosis

spondylitis are probably included in this Table,

for three of the reports were American (Dawson and

Tyson, 1966 ; Dawson, 1943 ; Bayles, 1943). Some

recent clinical reports have not been included in

the Table because in them rheumatoid arthritis and

ankylosing spondylitis were assessed together in

such a way that they could not be separated (Rosen¬

berg et alii, 1950). A higher clinical incidence

is recorded by Jonsson et alii (1952) who found

abnormalities on clinical, radiological, electro¬

cardiographical or phonocardiographies! examination

in 32$ of 3? cases of rheumatoid arthritis. These

workers do not state what proportion of the

abnormalities were indicative of rheumatic heart

disease.

The occurrence of cardiac lesions in juvenile

rheumatoid arthritis was mentioned in the original

description of that condition by Still (1897) who

found obliteration of the pericardial cavity in all
three cases upon which autopsy was performed. In
op-e of these cases the mitral valve was a little

thickened. More recently Sehlesinger (1949) has

hoted/

g
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Table LXV,

Clinical Evidence of Rheumatic eart Piseaae In

Oases of Rheumatoid Arthritis not coming to iutonsy,

Author Total
Cases

Number with
Clinical Evi¬
dence of RHD

% of
total

Master ana Jaffe (1934) 50 0 0

Dawson and Tyson (1936) 100 7 7

Colver (1937) 69 0
(juvenile RA)

0

Bayles (1943) 100 5 5

Dawson (1943) 40 14 35

Ellman (1944) 100 8 8

Eraser (1945) 110 15 14

Luceheei et alii, (1947) 50 0 0

Rogen (1947) 33 1 3

Pischmann and Gwynne
(1948) 60 1 2

Henri tz (1948) 70 4 6

Total 782 55 7
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noted pericarditis in six out of 20 cases of

juvenile rheumatoid arthritis.
In addition to lesions apparently indistinguisr

able from those of active or healed rheumatic heart

disease, changes have been described which were

regarded as peculiar to rheumatoid arthritis.

These lesions have had a structure very similar to

that of the subcutaneous nodules found in the

disease and have been described in nine cases

(Baggenetoss and Rosenberg, 1944 ; Clark and Bauer

1940 ; Gruenwald, 1948 ; Graef et alii, 1949 ;

Raven et alii, 1949 ; Bywaters, 1950). Baggenstoss

and Rosenberg regarded the lesions in their two

cases as rheumatic, because " definite M lesiqns of

rheumatic heart disease were also present and the

differences between the " rheumatoid " lesions and

those of rheumatic heart disease were interpreted

as of degree only. Bywaters regarded the granuloma¬

tous lesion as peculiar to rheumatoid arthritis,

he included two other cases as showing rheumatoid

lesions in one of which there was pericarditis only,

the cardiac lesion being very similar to those in
the synovial tissue in the same case,and in the othe
there was adhesive pericarditis and non-specific

Myocarditis. It is doubtful if either of these

cases can be accepted as showing lesions specific
to rheumatoid arthritis. Graef et alii (1949) found
a further lesion in two cases - inflammation of

coronary arteries resembling polyarteritis nodosa.
ney do not state whether a similar arterial lesion

Present elsewhere in the body in these cases.

The/
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The conclusions drawn from all these studies

of the heart in rheumatoid arthritis have varied
but can be summarised as

a) rheumatoid arthritis and rheumatic fever
form a continuous sequence of a single disease

process. '-The differences in clinical features
depend largely on age and such other factors

as individual susceptibility,

b) that the two are separate diseases and their

co-existence coincidental or

c) that some of the rt rheumatic lesions are

caused not by rheumatic fever but by the

agent(s) responsible for rheumatoid arthritis.

The nodule-like lesions are to be included

in this group.

MATERIAL AliD METHOD.

The heart has been studied in 61 cases of

rheumatoid arthritis. This included 2.1 males and

40 females whose ages ranged from 2g- to 83 years

(average 59.9 years). The duration of the arthritis
was known in 44 cases and ranged from 3 months to

33 years (average 8,6 years). The series included
53 cases admitted for treatment of the rheumatoid

arthritis itself and 38 admitted for treatment of

intex^current diseases (including toxic reactions to
sold used in treatment of the arthritis). Death

occurred after periods of observation ranging from

hours to several years, so that clinical

lamination/
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xamination of the heart varied considerably,

artieularly In these admitted for treatment of

intercurrent diseases.

In 37 cases, the heart was available for

ietailed study. Macroscopic examination included

utting through the valve rings at intervals of

-3mm. and careful inspection cf the sections

btained. Six blocks were taken in each case from

he standard sites defined by Gross et alii (193C)

.nd in most cf them additional blocks were taken,

n the other 24 cases, Information about the

esions In the heart was obtained from the clinical

ictes and autopsy reports, supplementeo by study of

. single section from the interventricular septum

n 19 of them.

The lesions in the heart in rheumatoid

rthritis were compared with those in 267 cases of

heumatlc heart disease in the absence of rheumatoid

.rthritis. These cases included 49 of active

heuffiatic carditis, 6 of active rheumatic carditis

lus subacute bacterial endocarditis, 195 cf

eallng or healed rheumatic carditis ana 17 of

ealeti rheumatic carditis plus bacterial endocarditis,

iecause of the doubt as to the cause of calcified

tencsls confined to the aortic valve (Clawson et

Hi, 1936 ; Sohval and Gross, 1936 ; Karsmer and

oletsky, 1947 ; Hultgren, 1948) cases in which

his was the only lesion have been excluded,

linical notes, when available, were examined in all

ases where rheumatic heart disease was discovered
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at autopsy but was not mentioned in the clinical

abstract supplied to the pathologist. Histological

material, varying from multiple to single blocks

from 134 cares were studied including all the cases

of uncomplicated active rheumatic carditis. In all

of these cases there was a block from the posterior

cusp cf the mitral valve with adjacent auricle and

ventricle.

The pathological lesions regarded as evidence

cf rheumatic heart disease were Aschcff bodies of

the types described by Gross and hrlich (1934 (a))

active or healed valvulitis (Gross and Friedberg,

1936 (a and b) ; Gross, 1937) unless other causes

were found (bacterial endocarditis, syphilis), and

active or healed endocarditis of the posterior wall

cf the left auricle (MacCallum, 1925 j von Glahn,

1926 ; Sohval and Gross, 1936). Lesions which were

regarded as compatible with rheumatic heart disease,

were active or healed pericarditis, diffuse or focal

myocarditis, mural endocarditis in situations other

than the posterior wall of the left auricle and

active or healed arteritis of the types described

by ven Glahn and Pappenhelmer (1926), Gross et alii

(1934, 1935) and Karsner and Bayless (1934 1. Change

in valves (Gross and Kugel, 1931) and vessels (Gross

et alii, 1934) cue to age were taken into account

in assessing the significance of the changes found.

When there was any doubt as to whether cr not a

focal lesion was an Aschcff body, it was regarded as

ncn-speclfic (Gross, 1929). The criteria regarded

as/
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as Indicative of active rheumatic heart disease

were Aschoff bodies and recent verrucous

valvulitis.

RESULTS.

Lesions which fulfilled the criteria regarded

as indicating rheumatic heart disease were found in

10 cut of the 61 cases of rheumatic arthritis, an

incidence cf 16 per cent. These cases will be

considered in groups according to the presence or

absence of a history of rheumatic fever or of

clinical features of rheumatic heart disease. In

a further eight cases, lesions compatible with

rheumatic heart disease were present in the

absence of any clinical abnormalities (Table LXVI).

Oases with a previous history of rheumatic fever.

(Table LXVII).

Both cases are abstracted in full in the

appendix (p. 391 & 403).It should, be noted that

clinical features cf rheximatic heart disease were

present in only one of them (Case 14) although both

showed mitral stenosis which was slight in Case 14

and more marked in Case 3.9 (Fig. 204). The

valvulitis in Case 14 was unexpectedly active

(Fig. 205) and wi despread,features which were seen

in two other cases (Cases 81 and 192). In Case 19

the valvular lesion resembled more closely that of

inactive rheumatic valvulitis (Fig. 206). Both

cases showed evidence of previous damage to small

arteries in the left ventricular myocardium (Figs.
207/
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Table LXVI,

Inpiaence of Hheumatfi Heart Disease in Present

Series.

Pathological features of RHD present j-

Previous history of rheumatic fever 2

No his-tory of rheumatic fever, but
clinical features of RHD present 5

No history of rheumatic fever or
clinical features of RHD 3

10

Lesions suggestive of RHD present 8

No lesions of RHD present 43

61
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Table LXVII,

Lesions of 'hcurnetlc He-art Disease in Coses of Rheumatoid Arthritis >fth a nrevlouB HIatopy of

he grantic Fever.

Case
No.

Sex Age Rheuma to:id Arthritis Rheumatic
Fever

Clinical Features
of Ttoeumatlc Heart
Disease.

Pathological Lesions
uration
(yrs)

Clinical
Activity
at Death

lacroocopic Microscopic

14 P 82 6 Inactive In child¬
hood

None

(

pericardial
fibrosis
Nodular
fibrosis MV:
dhort, thick
chordae

Marked coronary
atheroma

ll -osis and
ordnf ion •, ion (MV)
with diffuse
chronic inflamma¬
tion.

Healed arteritis
and perivascular
fibrosis L.V.

«

19 tf
■M 156 10 Active 32 to :76

years
previously

Double mitral
murmur

Pericardial
fibrosis
Fibrosis MV :

Short, thick
ohordae
Fibrosis AV
Coronary
atheromn

Healin- valvulitis
with calcification
MV
Pr"iva culor
fibrosis LV

Key to Tables
Pathological Lesions -

TV » tricuspid valve MV « mitral valve AV = aortic valve RA = ri ht auricle.
IV = right ventricle L+ « left auricle LV = left ventricle
+ » only one or two sections examined,
* Case of " Peltyfs * Syndrome.



Heart in Rheumatoid Arthritis*

Pig. 804. Case 19. Mitral valve and ventricles.
The mitral cusps are grossly thickened and fused
at the commissures. There is patchy calcification
with superficial ulceration at the right commissure
Chordae are short and thick. Focal scarring of
the left ventricular myocardium and hypertrophy
of the right ventricle (left) are seen. See also
Pigs. 206, p. 219 ; Fig. 208, p. 320,
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Heart in Qheumatoifl Arthritis..

Fin. 205. Case 14 x 100. Posterior cusp of
mitral valve. Plaques of calcium surrounded by
diffuse chronic inflammation and an outer zone of
dense fibrous tissue. iee also Pig. 207, p. 320.

Fir, 206. Case 19 x 50. Posterior cusp of
mitral valve. Old vegetation ^top right),
abnormal vascularity and round cells ( centre
left) and calcification (bottom).
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Heart in Rheumatoid Arthritis.

Fig. 207. Case 14 x 100. Posterior papillary
muscle. Exeentric intimal fibrosis and distortion
of elastic tissue. Well marked atheroma present
in main coronary arteries.

Fig. S08. Case 19 x 100. Right ventricle.
Healed arteritis and periarterial fibrosis.
Minimal atheroma present in main coronary arteries.
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207 and 208).

Oases with no previous history of rheumatic fever.

but clinical features of rheumatic heart disease

(Table LXVIII).

Two of these cases are abstracted in full in

the Appendix (Gases 25 and 26, p. 409&414 )• Clinical
features of rheumatic heart disease were present in

them all and all showed naked eye lesions indicative

of the disease. Case 25 is the only one in which

recent vegetations (Figs. 209-211), Aschoff bodies

(Fig. 212 ) and acute valvulitis (Fig. 213) were

seen. Subacute arteritis was also present (Fig.214

The degree of mitral stenosis in Case 26 was slight :

calcification was of limited extent but was

accompanied by fibrosis with vascularisation*

Case 81 was under observation in hospital for

Sg years before death. The disease involved most

joints of the limbs causing gross deformities with

fibrous ankylosis of the knees. Many subcutaneous

nodules were present when the patient was admitted

and were excised from two sites for histological

examination shortly after admission (See Figs. 88-

95, pp. 131-134). No nodules were present at

autopsy. The lesions in the mitral valve were

similar to those illustrated in Fig. 205 (p. 319)

and the vascular lesions to tho;: e in Fig. 207 (p. 32C

Apart from the features of old-standing inactive

rheumatoid arthritis and the cardiac lesions, the

pathological lesions found at autopsy were localised

tuberculous foci In the lower lobe of the left lung

and/



Table LXVIII.

Lesions of Fheuantic Heart Disease in Cases of dheumntoid Arthritis '"ith no history of Rheumatlo

. ever but Clinical Ventures of Rheumatic Heart Disease*

Case
NO.

Bex ge Rheumatoid Arthritis Clinical Features
of Rheumatic Heart

Disease

athological Lesions
Duration
(yrs).

Clinical
Activity
at Death

Macroscopic Microscopic

25 tf 48 u Inactive Double mitral
murmur

Aclherent pericardium
decent rheumatic
vegetations "V, •V,
AV.
Fibrosis MV and AV

Aschoff bodies and
diffuse myocarditis
all chambers.
Subv-ute arteritis L
Perivascular fibroei
all chambers
subacute valvulitis
all chambers

26 F 82 ? Inactive /able aortic A
systolic mitral
murmurs,
aterharnmer pulse
Auricular fib¬
rillation

Modular calciflention
IV : short, t ick,
chordae
Fibrosis av
Coronary atheroma

As for macroscopic

81 F 82 5 Inactive Double mitral and
diastolic aortic
murmurs

Ad bo rent pe ricardluta
•d tenon in and. calci¬
fication MV
Fibrosis dnd calci¬
fication AV
Coronary atheroma

Ohro iic- endocarditis
Healed arteritis end
perivascular fibros
LV.

175 F 39 8 o Double mitral
murmur

Pericardial fibrosis
Stenosis W : short,
thic: chordae
ucalcc! endocarditis
LA

•f
As for macroscopic.

187 F 83 ? ? Inactive iiitrol diastolic
murmur.
Auricular fibr-
rillation.

Fibrosis .TV -To sections nvailabl

Key - oee Table LXVII , p« 317.
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Heart in Rheumatoid Arthritis

Pig. 209. Case 25. Tricuspid Valve.
Tiny warty vegetations (arrows) are present on
the auricular surface of the septal cusp at the
line of closure. See also Figs. 210 - 214.

Pig. 210. Case 25. Mitral valve.
Recent vegetations on auricular surface of both
cusps at the line of closure.
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Heart in Rheumatoid Arthritis.

Fig. 211* Case 25. Aortic valve.
Heoent vegetations are seen on the ventricular
surface of all three cusps.

Fig. 212. Case 25 £ 100. Interventricular
septum. Two fully developed Aschoff bodies lie
close together in a small septum.
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Heart in Rheumatoid Arthritis.

Pig. 215. Case 25 x 50. Aortic valve.
Recent vegetation (top left), necrosis in
substance of valve (top right) and. subacute
valvulitis without Aschoff bodies.

Pig. 214. Case 25 x 100. Posterior papillary
muscle. Subacute arteritis with much fibrosis of
vessel walls and adjacent tissue.
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and confluent bronchopneumonia of the left lung.

Case 175 was in hospital for several months at

different times and had shown clinical evidence of

severe mitral stenosis through ut the duration of

her arthritis. The joints affected were those of

the hands and both knees. She was admitted for

the last time on the day before death in advanced

congestive cardiac failure, the lesions of which

were the only ones found apart from the arthritis

and cardiac changes. Case 187 had marked deformities
of the hands, wrists, knees and ankles but the

disease appears to have been quiescent at the time

of death. She died from cerebellar haemorrhage

following a fall, the other findings being fairly

severe benign nephrosclerosis, chronic bronchitis

and emphysema.

Oases with no history of rheumatic fever nor

clinical features of rheumatic heart disease (Table

MIX).

Despite the absence of clinical features, the

diagnosis of rheumatic heart disease was made on

macroscopic examination of the heart in all three

cases. In Case 48, the arthritis involved the

joints of the hands, both wrists, elbows and knees

and was accompanied by atrophy of the skin. Marked

hypertension (systolic pressure over 300 mm. of

mercury and diastolic 130) was present during the

last 18 months and was accompanied by right bundle

branch block and cardiac failure. Although the

macroscopic appearances suggested inactive mitral

stenosis/
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Table LXIX.

Lesions of Rheumatic Heart Disease In Gases of Rheumatoid Arthritis with no History of Rheumatic

Fever nor Clinical features of Rheumatic Heart Disease.

Case Sex Age Rheumatoid Arthritis Pathological Lesions
No. Duration

(yrs).
Clinical
Activity
at Death

Macroscopic Microscopic

*48 F 72 Many yrs. Inactive Pericardial fibrosis
7ibrosis nn • ca1oiflcation MV
Healed endoc- rditis LA
Fibrosis AV.
Coronary atheroma

Chronic endocarditis MV and
AV

Healed arteritis LV

X181 F 26 22 Inactive Fibrosis MV and AV
+

As for macroscopic

194 F 7
(elde rly) Many yrs. ? Pericardial fibrosis and

adhr sions
Fibrosis MV and -AV

Endocardial fibrosis LA
Healed arteritis and pei-
vascular fibrosis LV
Fibrosis chordae MV
Focal pericarditis LV
Focal myocarditis pV and LV

Key

*

x

- See Table LXVII, p. 317.

= patient had complete right bundle branch block.

= case of juvenile rheumatoid arthritis.
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stenosis with calcification and inactive aortic

fibrosis both valves showed intense active chronic

inflammation similar to that shown in Fig. 205

(p. 319 ).

Information about the other two cases is

scanty : -

Case 151 had involvement of the hands and feet

and died from acute purulent bronchitis and

bronchiolitis with early bronchopneumonia. The

mitral fibrosis was accompanied by many small

vessels, some with thickened walls, the whole

appearance being that of healed valvulitis. Case

194 had extensive old-standing deformities. The

vascular lesions resembled those illustrated in

Fig. 208 (p. 320 )• The focal myocarditis was

entirely non-specific consisting of occasional

small collections of lymphocytes and polymorphs

without any resemblance to an Aschoff body. The

pericardial lesion was similar but contained

histiocytes and a few fibroblasts as well.

Cases with no history of rheumatic fever, nor

clinical features of rheumatic heart disease, but

lesions compatible with rheumatic heart disease.

(Table LXX).

Four of these cases are abstracted in full in

the Appendix (Case 2, p. 379 ; Case 13, p. 387 ;

Case 17, p. 398 ; Case 43, p. 418 )• Macroscopic

abnormalities compatible with rheumatic heart

disease and taking the forta of active or healed

pericarditis were seen in two of these (Cases 2 and

43)./



Table LXX.

Lesions Compatible reith "Rheumatic Heart Disease in Gases of Rheumatoid Arthritis with no History

of Rheumatic Fever nor Clinical Features of Rheumatic Heart Disease.

Case
No.

Sex Age Rheumatoid Arthritis Pathological Lesions

Duration Clinical
activity
at Death

Macroscopic microscopic

2 M 63 10 yrs. ctivc Adherent pericardium
Coronary atheroma

Focal and diffuse myocarditis
perivascular fibrosis LV

13 P 32 4 yrs. Active Pe ricardial efrusion Focal myocarditis all chambers
Healed arteritis LV
Organising infarcts LV

°17 M 54 32 yrs. Active Coronary atheroma Subacute arteritis RA and
pericardium

27 P 82 Many yrs. Inactive Coronary atheroma
Atheroma AV

Healed arteritis LV

28 P 57 21 yrs. Active Pericardial fibrosis Healed arteritis and peri¬
vascular fibrosis LV.
Endocardial fibrosis LV

35 P 54 8 yrs. Active None +Healed arteritis LV

43 M 2i 10 mths. Active Adherent pericardium
Fibrinous pericarditis

Focal subacute myocarditis
nv and LV

117 M 71 4 yrs. Inactive None Cellular fibrosis MV
Arteritis LV

Key - See Table LXVII, p. 317.

0 = patient had very doubtful history of rheumatic fever immediately before
onset of rheumatoid arthritis.
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43). The pericardial effusion in Case 13 was part

of generalised oedema. No macroscopic evidence of

valvular disease was seen in this group. The

myocarditis in Cases 13 and 43 was quite non-specific,

consisting of small collections of lymphocytes,

sometimes with a little fibrin (Fig. 815). In Case

2 diffuse subacute myocarditis of the left

ventricle (Fig. 216) was accompanied by focal lesioris

in which fibrin was deposited (Fig. 217) or collagen

fibres affected (Fig. 218) but neither of these

could be regarded as Aschoff bodies. Arterioles in

relation to one of the focal lesions showed swelling

and necrosis of their walls (Fig. 217). The

arterial lesions in Case 13 were at a healed stage

(Figs. 219 and 220) and were accompanied by tiny

organising infarcts in the left ventricle (Fig. 221).
In Case 17 the vascular lesions were more active

and severe, consisting of dense infiltration of all

coats with round cells and destruction of the

elastic lamina and in places also of the media

(Figs. 222-225).

The lesions in the remaining four cases

affected mainly the blood vessels. In Case 27,

vessels in the posterior papillary muscle showed

endarteritis obliterans or disruption of the media

with fibrosis. This patient died of cardiac failure

following a fractured neck of femur, no other

lesions being discovered at autopsy. Similar lesions

were seen in Case 28 in which death was due to

extensive pulmonary tuberculosis and in Case 35

(Fig./
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Heart in Rheumatoid Arthritis.

Pig. 815. Case 13 x 250. Left ventricle
(near mitral valve). Focal collection of
lymphocytes and fibrin in a small septum. See
also Pigs. 219 and 220, p. 334 ; Pig. 221,
p. 335.
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Heart in Rheumatoid Arthritis.

Pig. 216. Case 2 x 100. Left ventricle.
Diffuse subacute myocarditis with oedema and
focal deposition of fibrin. Necrosis of
arteriole (centre top).

Pis. 217. Case 2 x 250. The field outlined in
Pig, 216. Fibrin in a septum surrounded by
lymphocytes. This is not an Aschoff body.
Necrosis of arteriole (top right).



1*1 g« 218. Case 2 x 250. Left ventricle.
Another focus from section shov/n in Figs. 216
and 217.
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Heart in Rheumatoid Arthritis*

Fig. 219. Case 13 x 250. Posterior papillary
muscle. A small artery showing intimal fibrosis,
disruption of internal elastic lamina and
fibrosis of media. No atheroma in main coronary
arteries.

Fig. 220. Case 13 x 50. nother vessel from
section in Fig. 219. Old, recanalised thrombosis.
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Heart in Rheumatoid Arthritis.

Pig. S21. Case 13. x 100. Interventricular
septum. A tiny organising infarct, one of
several seen in this section.
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Heart in ^eumatoid Arthritis.

Pig, 222. Case 17 x 100. Right auricle.
Intense subacute arteritis with destruction of
vessel wall. Similar, but less intense lesions
were present in skeletal muscle (Figs. 165 and
166, p. 240) and peripheral nerve (Fig. 198, p. 292).

Pig, 223. Case 17 x 100. Another section from
same block as Fig* 222 stained by Weigert's
elastin method. The elastic tissue is
fragmented and displaced.
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Heart in Rheumatoid Arthritis.

fr'lg. 224. Case 17 x 250. Epicardiura near
mitral ring. Partial thrombosis and organising
arteritis of a small vessel.

gig. 225. Case 17 x 100. Another section from
the same block as Fig* 224, stained by ^eigert' s
elastin method. Complete destruction of elastic
tissue in the vessel shown in Fig. 224 (bottom
right). Intimal fibrosis only in others. Marked
atheroma present in main coronary arteries.
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(Pig. 226) where death was due to pulmonary

emb lism. The only valvular abnormality encountered

in this group was the fibrosis seen in Oase 117.

This was not accompanied by vessels* vegetations or

calcification and only a few lymphocytes were seen

(Fig. 227). The vascular lesion in this patient

consisted of focal infiltration of histiocytes and

lymphocytes in the adventitia of a small artery in

the subepicardial fat of the right ventricle (Pigs.

828 and 229). Although the wall of the vessel

appeared distorted at the site of the lesion, this

was due to the origin of a branch and no necrosis

had occurred. This patient died of liver failure

40 days after the onset of viral hepatitis, the

other lesions found at autopsy being senile hyper¬

plasia of the prostate and carcinoid tumours of the

ileum. His arthritis, though extensive, was inactivie

Case with lesions apparently peculiar to rheumatoid

arthritis.

One case was encountered (Case l) in which

lesions of the same pattern as the subcutaneous
were found in the heart,

nodules of rheumatoid arthritis/ The patient was a

woman of 74 with rheumatoid arthritis of 9 years'

duration, active during most of Its course. During

the last few months of life she developed a large

fluctuant swelling in the right shoulder region.

At autopsy this joint was found to be greatly dis¬

organised with necrosis of adjacent bursae and

muscles (See Pig. 52, p. 61). During the last eight

months in hospital she went gradually downhill and

died of cardiac failure.

There/
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Heart in Rheumatoid Arthritis.

Pig. 886. Case 35 x 100. Interventricular
septum. Intimal fibrosis, partial loss of
internal elastic lamina and disruption of media
of a small septal artery.

Fig. 237. Case 117 x 100. Posterior cusp of
mitral valve. Cellular fibrosis of whole
thickness of cusp with a few lymphocytes near
the auricular surface. Ho vessels, vegetations
or calcification were seen.
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Heart in Rheumatoid Arthritis.

Pjg. 233. Case 117 x 100. Right ventricle.
Intimal fibrosis of moderate sized coronary artery
with focal lesion in media and adventitia.
Minimal atheroma present in main coronary vessels.

Pig. 229. Case 117 x 260. Focal lesion shown
in Fig. 228. Histiocytes and lymphocytes in
media and adventitia without destruction of wall.
Although media is distorted this is due to the
origin of a small branch.
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There was no history at' rheumatic fever, but

the heart was enlarged ana a mitral systolic murmur

was detected. Macroscopic examination of the heart

revealed patchy fibrosis of the epicardium and

several foci of necrosis up to 2 mm. in diameter

situated in the mitral ring, posterior cusp of

mitral valve and its chordae tendineae. These foci

were surrounded by narrow zones of firm white tissue^

Microscopically (Pigs. 230 - 234) the foci had a

necrotic centre surrounded by an intermediate zone

of cellular fibrous tissue with a radial orientation

and containing fibroblasts, histiocytes and un¬

differentiated mesenchymal cells. Outside this

there were densely packed lymphocytes, plasma cells

and histiocytes with a variable number of capillaries.

In some of the foci, particularly in the valve cusp,

myocytes were prominent in the intermediate zone

(Pig, 234). In the anterior cusp of the mitral

valve there were no foci of necrosis, but diffuse

chronic valvulitis with small plaques of calcificaticjsi
and marked thickening of small vessels (Pig. 235).

Close to one of the largest foci in the mitral ring,

there were two focal collections of large histio¬

cytes rather like those seen in the Aschoff bodies,

but the other features of that lesion were not

present (Pig. 236). The only other lesions in the

heart were occasional tiny loose infiltrations of

lymphocytes and plasma cells in septa and early

atheroma of large coronary vessels.

DISCUSSION/
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Heart in Rheumatoid Arthritis.

Fig, 230. Case 1 x 30, Posterior cusp of mitral
valve and ring. Largest of several foci resembling
those of rheumatoid subcutaneous nodule. Compare
with Pig, 78, p. 122. Diffuse subacute inflammation
of adjacent valve tissue and necrosis at valve
angle (bottom right).

Pig. 231. Case 1 x 100. Upper left part of focus
shown in Pig. 231. Central necrotic zone (right)
is surrounded by a zone of fibroblasts arranged
radially. Outside this there is dense infiltration
with lymphocytes, plasma cells and histiocytes.
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Pig. 252. Case 1 x 50. Another field irom
same section as Fig* 230. Parts of three
chordae tendineae are shown. Myxomatous tissue
is seen in the upper one and necrosis surrounded
by a zone of round cells in the other.
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Heart in Rheumatoid Arthritis*
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Fig, 233. Case 1 x 50. Another section from
posterior mitral cusp. A smaller necrotic focus
with intermediate and outer zones partially
developed. Note the absence of vegetations in
this and the previous figures from this case.
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Fir. 234. Case 1 x 250. The field outlined
in Fig. 234. Numerous " myocytes M are seen,
some of them multinucleate.
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Heart in Rheumatoid Arthritis*

Pig. 255. Oase 1 x 50. Anterior cusp of mitral
valve. Calcification (bottom left) and diffuse
chronic valvulitis with marked thickening of
two vessels (top right). No necrosis was seen in
this cusp. Compare with Fig. 206, p. 319.

Pig. 256. Case 1 x 250. Another field from
same section as Fig. 230, Focal collection of
large histiocytes, " myocytes " and a few lympho¬
cytes. Adjacent collagen is swollen and hyaline
but not necrotic.
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DISCUSSION,

The incidence of pathological features of

rheumatic heart disease in this series of 61 fatal

cases of rheumatoid arthritis was (10 cases).

These lesions were unsuspected clinically in 4 casee

(Cases 14, 48, 181 and 194), so that the dis¬

crepancy between the pathological and clinical

incidence of features of rheumatic heart disease is

40$, This is within the range recorded in previous

Investigations (Table LXIII, p. 306). Previous

writers on cardiac lesions in rheumatoid arthritis

have seldom mentioned the fact that clinically

unsuspected rheumatic heart disease is discovered

at autopsy on patients dying of various diseases

other than rheumatoid arthritis. Thus Rogers and

Robbins (1947) reviewed 41 cases in which active

rheumatic heart disease was diagnosed pathologically.

Seven of these cases (average age 55) with valve

deformities were not diagnosed as such clinically.

Lichtmari and Master (1949) observed that clinical

examination of the heart was negative in 17"' of

176 patients over fifty years of age in whom

rheumatic valvular disease was discovered at autopsy.

Appel and Koasmann (1951) in a study of 71 patients

over 60 years of age found, that the diagnosis of

mitral stenosis was missed during life in 8 out of

20 cases coming to autopsy, Rosenthal and Feigin

(1947) in an article on the pathology of the

mitral valve in patients over 40 years of age,

commented/
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commented that a correct diagnosis of valvular

disease is usually made during life up to the sixth

decade, but thereafter many patients die un¬

diagnosed. In the control series of rheumatic

hearts examined here, valvular lesions were un¬

suspected during life in 42 out of 214 cases (20')

in which the cardiovascular system was examined

clinically before death.

In the light of these recorded observations,

the discrepancy between pathological and clinical

findings in fatal cases of rheumatoid arthritis

looses much of its significance. The average age

of the cases in this series showing pathological

evidence of rheumatic heart disease was 64.1 years.

Furthermore, two of the cases in which mitral

stenosis was unaccompanied by clinical features were

over 70 years of age (Cases 14 and 48 - aged 82 and

72, respectively). However, there remains to be

explained the fact that the incidence of clinical

features of rheumatic heart disease in living cases

of rheumatoid arthritis (Table LXV) was so much

lower than that in fatal cases. These findings were

confirmed by the writer for the incidence of clinical
features of rheumatic heart disease in 100 con¬

secutive non-fatal cases of rheumatoid arthritis

admitted to the Rheumatic Unit, Northern General

Hospital was 6/ (Table LXXI). Bayles (1943) has

observed that the incidences of heart lesions in

the published cases of rheumatoid arthritis are

higher than the true incidence for the cases studied

were/
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Table LXXI.

Incidence of Previous Rheumatic Fever or Clinical !
' 1 '"l""- " n« irniim

. , n, „j . _.u. , ji.i ' i.l" . n ih "

Evidence of Rheumatic Heart Disease in 100

Consecutive Cases of Rheumatoid Arthritis*

Total Clinical
eivdence
of HHD
present

Clinical
evidence
of RHD
absent

Definite history
of rheumatic
fever 2

Doubtful history
of rheumatic
fever 2

No history of
rheumatic
fever 93

100

1

5

92

95
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were selected insofar as most of them were admitted

to hospital with an unrelated fatal illness. The

findings in the present series bear this out for

although cases were encountered in which no other

lesions were found at autopsy than those of

rheumatoid arthritis (e.g., Case 1 ) all of the

cases with rheumatic heart disease died of un¬

related diseases.

The incidence of pathological features of

rheumatic heart disease in this series (16^) is

considerably lower than in most of the published

series. This is due partly to sampling errors and

to the fact that a limited number of sections was

available for study in 19 cases and none at all in

another five. The sections from the interventricular

septum examined in the 19 cases has been shown to

contain vascular lesions not infrequently (Gross et

alii, 1935) but it is not the most suitable one in

which to look for Aschoff bodies (Gross and Ehrlich,

1934 (b) ), nor does it contain any valve tissue.

A more important factor influencing the incidence

of rheumatic heart disease in rheumatoid arthritis

is variation in the criteria used for diagnosis of

the cardiac lesions. Only valvular damage, Aschoff

booiee and involvement of the left auricular

endocardium were accepted as diagnostic in this

series. Very similar criteria were adopted by Bayl e„

(1943) and Bennett (1943) who recorded incidences

of 23^, and 15% respectively in smaller series.

Those writers who have recorded higher incidences

(See Table LXIII) have all accepted other features

such/
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such as pericarditis, arteritis and perivascular

scars, and diffuse myocarditis as indicative of

rheumatic heart disease.

There have been recurrent differences of

opinion about the specificity of the lesions found

In rheumatic carditis. Since it is proposed to

analyse this series to see whether rheumatoid

arthritis itself causes a greater variety of eardia

lesions than the nodular ones hitherto associated

with it, a brief review of the interpretation of

cardiac lesions ascribed to rheumatic fever is

relevant.

Despite subsequent reports of the occurrence

of " Aschoff bodies " in unrelated diseases (Hall

and Anderson, 1943 ; Reifenstein, 1947 ; Vaides -

Dapena and Valdes-Dapena, 1951) the writer is in

agreement with Kirch (1927) and Saphir (1941, 1942)
that the lesions described by these and earlier

workers (Fahr, 1921, 1930 ; Rhoads, 1927 ; Siegumnd

1941 ; liasugl et alii, 1937) were not true Aschoff

bodies. The variations in structure of the latter

have been described in great detail by Gross and

Ehrlich (1934 (a)) whose criteria were adopted in

this study. Although valve lesions closely

resembling those of rheumatic heart disease have

been described in systemic lupus erythematosus

(Rich, 1946-47) and polyarteritis nodosa (iieCall
and Pennoclc , 1944), these diseases are readily

distinguishable by the presence of their

characteristic lesions. Indeed the valve lesions

of/
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of lupus and rheumatic fever are usually themselves

distinguishable (Gross, 1940). The valve lesions of

subacute or acute bacterial endocarditis and of

syphilitic endocarditis can also be differentiated

by the presence of the other lesions which accompanj;
them* Mural endocarditis occurs in lupus erythema¬

tosus (Libmai and Sacks, 19 24 ; Gross, 1940) but

is of different distribution from that of rheumatic

fever (MacCallu 1925 ; von Glahn, 1926 JSohval

and Gross,1936). Mural endocarditis in poly¬

arteritis nodosa has been said to be indistin :uish-

able in some cases from that of rheumatic fever

(Selzer and Horwitz, 1949) but the presence of

characteristic lesions elsewhere will differentiate

the two diseases.

Whereas the above-mentioned, lesions can be

regarded as indicative of rheumatic heart disease,

the other lesions which occur in that condition are

not specific and can only be regarded as compatible

with rheumatic involvement. Thus, the arteritis

which was regarded as specific by von Glahn and

Pappenheimer (1926), Karsner and Bayless (1934)
and Friedberg and Gross (1934) was likened to that

of polyarteritis nodosa by Aschoff (1904) in his

original description of the lesion named after him*

Similar conclusions were reached by many later

workers (Geipel, 1907 j Wohlwill, 1923 ; MaoCallum,

1925 ; Kllnge and Vaubel, 1931 ; Wild, 1933 ;

Collins, 1936(b) ;Hich and Gregory, 1943 ; Mc^eown,

1945 ; de Brux, 1948 ; Pagel, 1951), Vascular

lesions/
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lesions of the same type have been described in

systemic lupus erythematosus (Klemperer et alii,

1941 ; Goburn and Moore, 1943 ; Griffith and Vural,

1951), dermatomyositis (Fahr, 1921(b))ancl sclero¬
derma (Pollack, 1940). Many of the arterial

lesions described by Gross et alii (1935) in cases

of rheumatic fever represent the end result of an

arteritis and the authors themselves admit that the

necrotising arteritis seen was indistinguishable

from that of polyarteritis nodosa. It should be

noted that this and other papers published prior

to 1935 were written at a time when polyarteritis

nodosa was much less frequent than it is at

present and that cases of this disease of limited

anatomical distribution are occasionally encounter¬

ed. (One case seen in the Royal Infirmary,

Edinburgh dring the period of this study was

confined to the heart)* The perivascular scarring

usually regarded as indicative of previous

rheumatic myocarditis (Asehoff, 1919 ; Kllnge, 1931

(b) ; Claws on, 1940) has been described in poly¬

arteritis nodosa (Middleton and McGarter, 1935) and

in serum sickness (Clark and Kaplan, 1937).

Although adherent pericardium and pericardial

fibrosis are frequently regarded as rheumatic, Smith

and illius (1932 (a)) in a 3tudy of 73 cases of

chronic adherent pericarditis in which the aetiology

could be established found that rheumatic fever

was the cause of only 31 cases, in similar studies

of 62 cases fibrinous pericarditis and " soldier's

patches" (pericardial fibrosis), rheumatic carditis

was/



352.

was present in only 9 cases (1932 (b)) and in 113

cases of pericarditis with effusion only 8 cases

had lesions of rheumatic heart disease (1932 (c)).
Diffuse myocarditis and focal myocarditis without

Aechoff bodies cannot be regarded as indicative

of rheumatic heart disease since they occur in

many other conditions (Saphir, 1941, 1942).
There are several findings in the present

series which suggest that rheumatoid arthritis

itself is a more important cause of cardiac lesions

than is gene -ally recognised. Firstly, the average

age at death in the cases of arthritis in this

series (64.1 years) is considerably higher than in

the control eases (47.5 years). The difference is

even more striking when only cases with evidence

of activity of the cardiac lesions are con idered,

the figures being 71 years and 34.5 years res¬

pectively. Seeondly, of the six cases in this

series in which lesions due to other diseases were

inadequate to explain death (Cases 1, 2, 8, 9, 175

and 178), three showed cardiac involvement (Cases

1, 2 and 175). The lesions in two of these were

not indicative of rheumatic heart disease, consist¬

ing of rheumatoid nodular lesions in Case 1 (Figs.

230-236, pp.342-45) and focal and diffuse myo¬

carditis (Figs. 216-218, pp. 332-333 ) in Case 2,

The findings in Case 1 do not support the contentio(n
of Baggenstoss and Rosenberg (1944) that the large

nodular lesions are rheumatic in origin for no

stigmata of rheumatic heart disease were found.

Thirdly the degree of inflammation which

accompanied/
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accompanied the apparently inactive mitral stenosis

and calcification in Cases 14, 48 and 81 (See Pig.

205, p. 319) is quite unlike that found in un¬

complicated rheumatic disease. Furthermore the

appearances in the mitral valve in these cases were

similar to those in the anterior cusp of that valve

in Case 1 which had rheumatoid nodular lesions in

the other cusp. Sections of stenotic mitral

valves with calcification were available in 31 cases

in the control series. In most of them the

calcification was accompanied by vascular fibrosis

only (Fig. 237). Active inflammation was seen in

three cases only being patchy in distribution in

two (Fig. 238) while in the third it was accounted

for by the presence of definite subacute bacterial

endocarditis. It is therefore quite possible that

rheumatoid arthritis itself causes inflammation of

the mitral valve which resembles the subcutaneous

nodule in some cases only, but is nonspecific in

character in others and leads to scarring and

calcification macroscopically indistinguishable

from that of time rheumatic disease.

Another lesion which appears to be caused in

some cases by rheumatoid arthritis is arteritis.

Reference was made previously (p. 311 ) to the

occurrence of lesions in the heart like those of

polyarteritis nodosa in two out of a series of 66

cases of rheumatoid arthritis. The lesions in

the heart Case 17 in the present series (Figs.

222-225, pp.336-7) were a subacute arteritis \vith

destruction of elastic and medial tissue. Such

changes/
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Heart in Healed Rheumatic Valvulitis.

Fig. 237. Case 465 x 100. Posterior cusp of
mitral valve. Extensive calcification accompanied
only by fibrosis and many capillaries. Compare
with Pig. 205, p. 319.

Fig. 238. Case 485 x 100. Posterior cusp of
mitral valve. Snatchy round cell infiltration
accompanies extensive calcification. It is much
less extensive and intensive than in Pig. 205,
p.319 . Much hyaline fibrous tissue and several
thick walled arterioles are also seen.
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changes v/ere found also in the muscles (Pigs. 165-

166, p. 240 ) and nerves (Pig. 198, p. 292) of this

case, in the absence of any satisfactory aetiologiesjil
if

factor other than the arthritis. (Although the

patient had a toxic reaction to gold three weeks

before death, arteritis is not a known complication

of chrysotherapy). Arteritis in the muscles in

rheumatoid arthritis has been recorded previously

(Sokoloff et alii, 1951) and was seen in this

study (See Section IV), Arteritis in the nerves

was also seen in this study (See Section V). There

is thus evidence that rheumatoid arthritis causes

arteritis in various tissues. This is supported

by the fact that five other cases in this series

had evidence of previous arteritis in the heart in

the absence of conclusive evidence that this had

been rheumatic in origin or was part of a

generalised arteritis (Table LXX, Gases 15, 25,

28, 55, 117).

It must be concluded, then, that some of the

cardiac lesions which occur in rheumatoid arthritis

are caused by that disease rather than by previous

rheumatic carditis, and that the end fetage of the

"rheumatoid w lesions may be indistinguishable

from the end-stage of the " rheumatic " lesions.

Consequently, many of the cases which have hitherto

been regarded as rheumatoid arthritis with super¬

added rheumatic heart disease may have suffered

from the former alone. Because the rheumatoid

nodular lesion is the only one distinctly

different/
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different from all the others encountered, Case 1

remains the only one in which the lesions can be

attributed definitely, to the rheumatoid arthritis.

But, according to the arguments advanced above the

lesions in another 15 cases can be regarded as

compatible with a similar aetiology, that is all

the cases with * rheumatic " lesions except those

with a history of rheumatic fever or Aschoff bodies

in the heart. Morphological study alone cannot

decide the aetiology of those cases in which only

the end-stage of once active lesions occur.

SUMMARY.

1. The literature on cardiac lesions in

rheumatoid arthritis has been reviewed with

special reference to the occurrence of lesions

of rheumatic heart disease. These have been

recorded at autopsy in roughly one third of

cases, but in a third of these clinical features

were absent. In a few cases of rheumatoid

arthritis cardiac lesions of a specific type

have been recorded and in others lesions which

could have been caused by several factors.

2. The objects of this study were to investiga(te
the discrepancy between the pathological and

clinical incidences of rheumatic heart disease

in fatal cases of rheumatoid arthritis and to

attempt to determine to what extent the cardiac

lesions encountered in rheumatoid arthritis are

caused by that disease rather than by rheumatic

heart/
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heart disease.

3. The heart has been studied pathologically

in 61 fatal cases of rheumatoid arthritis, 49

of active rheumatic carditis, 6 of active

rheumatic carditis plus subacute bacterial

endocarditis, 199 of healing or healed rheumatic

carditis, and 16 of healed rheumatic carditis

plus bacterial endocarditis.

4. The pathological criteria used in diagnosis

of rheumatic heart disease were stated.

5. Lesions which fulfilled the criteria usually

regarded as diagnostic of rheumatic heart disease

were present in 10 cases of rheumatoid arthritis

(I6t). In a further eight cases lesions

compatible with rheumatic heart disease were

found. Lesions resembling the subcutaneous

nodule of rheumatoid arthritis were found in one

case.

6. Clinical features indicative of the cardiac

involvement were absent in 4 of the 10 cases in

which rheumatic heart disease was found at

autopsy. Examples were cited of a similar

discrepancy in uncomplicated rheumatic heart

disease.

7. The specificity of the lesions found in

rheumatic heart disease was discussed with the

conclusion that several of them are non-specific,

for example, arteritis, pericarditis and myo¬

carditis without Aschoff bodies.

8. Reasons were given for considering

rheumatoid/
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rheumatoid arthritis itself responsible for

valvulitis and arteritis but it was not possible

to state in what proportion of the cases studied

rheumatoid arthritis or rheumatic fever was

responsible for the lesions seen.
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APPENDIX.

The total number of cases usee In the pre¬
paration of this thesis - 1543 - is so large that
it was considered impracticable to abstract them
all in detail. They are distributed among the
various diseases as follows

Rheumatoid arthritis 195 ( 9)
Ankylosing spondylitis 14 ( 1)
Osteoarthritis 33 ( 0)
Gout 3 ( 1)
Rheumatic fever (.including

228 heart only 276 ( 1)
Systemic lupus

( 1)erythematosus 5

lermatcmyosltis 7 ( 1)
Scleroderma 5 ( 1)
Polyarteritis nodosa. 18 ( 1)
Non-rheumatic diseases 1019

(Including synovial tissue 368 S 1'
no calles 112 ( o)
muscle 419 ( 0)
nerves 120 ( 0)

Representative cases from each of these groups will
be abstracted in ftill to a total of 17 cases as
indicated in the brackets. Dnly very brief detail^
will be -riven about the remaining cases in ord r to
save space : fuller details were obtained about
most of them and are available in note form in the
writer's possession. The cases will be grouped
in the first place according to diagnosis ano under
each disease the cases usee in each section of the
thesis will be recorded.

RHEUMATOID ARTHRITIS.

SECTION I.

Case 1. Jessie S. a<?ed 74.
Adnitted 18.11.47 to Northern General
hospital (Ward 2) .

Died 16.7.48.
Autopsy 17.7.48 by the writer (MBA 2842).
Abstract of Case Nctes

Rheumatoid arthritis of nine years duration.
1939 treated with gold, but developed rash, and gol
was stopped. Had rtpool baths". 1941, aemitted
Western General Hospital for 6 weeks, and was
treated with wax, heat and electric treatment, then
exercises. Sent home after 9 weeks. The stiffness
'and disability returned, and she became helpless,
and by 1946 was completely bed-ridden. Previous
illness : Scarlet fever.

On examination j Typical changes of rheumatoid
arthritis of hands, shoulders, hips and knees .

Hips anc knee joints fixed in flexion.
Other/
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Other systems : Enlargement of heart to left
and mltrs1 systolic murmur.

H.B. 85$, R.B.C. 4.6. B.S.R. 55 rom/hr. Urine
clear. W.R. -ve. B.U.N. 10 mm.

13.4.48 : Developed episcleritis of right eye.
Treated with pilocarpine,

22,1.48 : Muscle biopsy performed. Reference
MHB, 2626.

7,5.f8 : Puncture of right shoulder.
Developed terminal pneumonia on 15.7.48.
Macroscopic
The body was that of' an elderly emaciated woman.

All the limbs presented deformities of shape ana
posture characteristic cf rheumatoid ■ rthrltis, and
the joints were rendered undily prominent because oif
marked wasting of the muscle masses. The joints
which appeared to be most affected v ere the shculdeif,
elbow, wrist and knee joints, *-nc also the small
joints of the hands. The fingers were extended at
Interpfealangeal joints and flexed at metacarpo¬
phalangeal joints. The subcutaneous tissues srcuncjt
the elbow and knee joints were puffy owing to the
accumulation cf oedema fluid.

Heed was not examined.
Mouth and pharynx : healthy.
Neck & Thorax : Thyroid : atrophic with areas

of fibrosis.
Larynx, trachea and left main bronchus were

healthy. Right main bronchus was congested.
Pressure on the lungs expelled frothy oedema fluid
into the bronchi.

Left pleural sac contained approximately 30C cc.
of serous fluid.

Right pleural sac contained fibrous adhesions at
the apex, base and along the posterior borders.
There was a slight excess of serous fluid.

Lungs were of average volume. They were heavy
ana the posterior parts and lower lobes contained
much oedema fluid. The posterior part of the left
lung was partially collapsed, but the anterior
borders of both lungs were emphysematous.

Pericardial sac contained approximately 2C cc. of
serous fluid. A few fibrciis plaques were present on
the epicardium of the anterior aspect of the right
ventricle,

Coronary vessels were considerably narrowed by
atheroma.

Heart showed moderate dilatation cf all chambers.
Left ventricle shewed moderate hypertrophy. The
myocardium was pale and flabby, fcmt no structural
abnormality was present.

Aorta showed fairly severe atheroma with
ulceration and superficial films of' thrombus.

Oesophagus was healthy.
Abdomen : Peritoneal sac was healthy,
Stomach and intestines were apparently normal.
Spleen was slightly enlarged. The pulp was

congested and soft and the Malpighian bodies were
swollen suggesting the presence cf infection.
Liver/
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Liver was of average size and normal shape. The
parenchyma showed exaggerated red and yellow
mottling suggestive of venous congestion.

Gall bladder end biliary passages were healthy.
Pancreas and adrenal glands were healthy.
Kidneys : capsule was stripped without

difficulty. The cortex was reddish brown and
showed early fine granularity and its depth was
slightly reduced. Arcuate vessels were thick-walled
end gaping. Medulla and urinary passages showed
nothing cf note.

Genital organs : N.A.L.
Joints ; Right shoulder and knee joints were

removed for more detailed examination. In the
former, a few ccs. of reddish brown fluid were taken
for bacteriological Investigation.

Addendum to Report : Heart : The cusps of the
mitral valve anc the auricle and ventricle adjacent
tc the posterior one were cut at intervals cf 2-3mm,
Midway along the posterior cusp was found a circular
patch 2 mm.in diameter and consisting of white
tisstxe with two yellowish central areas. The
chordae attached to this part of the cusp were
thickened by similar white tissue containing at
least one more yellow zone. The free part of the
cusp in this region and elsewhere was healthy.
Elsewhere there was fibrous thickening of chordae,
some showing central yellow zones. In the anterior
cusp one or two similar areas of "ibrous thickening
with central yellow areas were seen.

Right knee ! The joint space was almost
completely obliterated by fibrous ankylosis in
which small spicules of bone cculd be seen. The
ankylosis was"most marked between patella and femur
which were bound together throughout their contiguous
surfaces, but was also well marked between femur ani
tibia. The remaining articular carti-lage was very
irregular with consider ble reduction in thickness.
In many places no synovial membrane could be seen
and elsewhere it shewed slight hyperplasia. Patches
of haemorrhage were seen in the membrane and else¬
where. Th<=|menlsol were much reduced in size. The
bone was very soft - it cculd be pitted by manual
pressure - and shewed very alight osteophyte
formation.

Right shcxilder * the outer parts of the joint
surfaces were covered by a layer of fibrous tissue
with moderate loss in depth of cartilage whereas
the inner parts were completely disorganised, the
cartilage being completely replaced by soft tissue.
No osteoartbritic changes were seen. On the inner
surface of the sc&pula, be^i? and medial to the
glenoid was a large bursa filled rdth yellow necrotic
material. This bursa had no obvious connection
with the joint cavity.

Microscopic findings
Heart (pigs. 230,-236). Blocks were taken from

the right auricle, right ventricle, left auricle ;
posterior cusp of mitral valve and adjacent
ventricle and auricle (3), anterior cusp of mitral
valve./
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valve, anterior wall of left ventricle (2), and
interventricular septum.

The outstanding lesions are in the mitral ring,
mitral valve and its chordae tendineae, where
lesions similar to the sxxbcutanecus nodules of
rheumatoid arthritis are seen. There are usually
aev ral foci in each saction with « central necrotic:
area corresponding to the yellow zone noted
macrcscopic«lly. Within these areas there are largo
quantities of granular eosinophilic material and
nuclear remnants. A good many collagen fibres are
also seen, usually continuous with those in the
surrounding tissue. Many of these fibres are
swollen, intensely eosinophilic and stain red with
Masson*s st in, others though swollen still stain
green and a few are apparently healthy. Under
polarised light fibres can be seen which are
continuoTxs on either side with the surrounding
tissue and run right through the foci. Fragments
of elastic tissue are also seen in some of the foci.

Surrounding these areas completely or partially
is a zone of cellular collagenous tissue with a
definite tendency to racial arrangement of cells
and fibres. As already noted, the fibres are
Continuous with the central area. The number of
c-1 ? s varies, but in »ll section® examined large
mesenchymal cells predominate. Some are recognisable
as fibroblasts, some as histiocytes nd some as
myocytes, but others are undifferentiated. The
myocytes are often large cells of Aachoff type and
are quite frequently multinucleate. Some of these
mesenchymal cells ere in mitosis. Smaller numbers
of lymphocytes end plasma cells are seen in this
zone,

Outside this "palisade" layer is en incomplete
one of densely packed lymphocytes, plasma cells,
histiocytes and myocytes, roughly in that order of
frequency. These cells are particularly dense in
one place just under the surface of the valve. A
variable number of capillaries is present in this
zone, which tails off gradually into the adjacent
valve or myocardium. The superficial muscle fibres
have been involved in it for they are markedly
atrophic and contain an excessive amount of lipo-
chrcme. There is also some diffuse fibrosis in
the adjacent myocardLum.

Fibrosis is also seen In the endocardium of the
left auricle. In this region there are also two
adjacent localised collections of large cells of
Aschcff type surrounding swollen but not necrotic
collagen fibres.

The above description covers the foci in the
posterior cusp and the chordae, but in t^he anterior
cusp, the process is not so well defined, being mere
a diffuse valvulitis with focal accentuation,
lymphocytes and plasma cells predominating with
numerous dilated and congested capillaries. Small
plaques of calcium are present at the root of the
sorts. which is included in this section, but no
calcification is seen in relation to the focal
lesions/
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lesions.
Most of the free port of the valve is more or

les3 healthy, though the outermost zone is prolonged
into it at places. Near the root there is patchy
vascularity and arterioles in such places often show
endarteritis obliterans. In one section of the
free part of the posterior cusp there is diffuse
infiltration with moderate numbers of round cells
ant excessive numbers of capillaries. No vegetations
are seen.

At one point In the angle between two chordae, a
small fibrinoid patch is seen without any reaction.

The other lesions seen in the heart are
occasional tiny loose focal infiltration with
lymphocytes, plasma cells and a few polymorphs in
the interstitial tissue. These are seen in the
auricles and are not related to collagen damage.
Early atheroma with slight narrowing of lumen is
seen in the anterior descending branch of the left
coronary artery.

Lung : A single section shows only congestion
and oedema
Liver '• Well-developed chronic venous congestion.
Kidney : Moderate congestion in the medulla end

very early benign nephrosclerosis.
Spleen : Chronic venous congestion and moderate

enlargement of Malpighian bodies without any special
features.

Skeletal Muscle (Fig. 155). Blocks were taken
from rectus feraoris, pectoralis major, diaphragm,
deltoid, quadriceps, psoas, gastrocnemius and tongue
(2). local collections of round cells are seen in
the pectoral "nd diaphragm. In the former, two
small perimysial foci are present, one purely
lymphocytic and one with lymphocytes and plasma cells
in equal numbers. In the diaphragm the infiltration
is slight and confined to the areolar tissue beneath
one serous surface. Some of the cells here are
within lymph tics rather than loose in the tissues.
Marked diffuse atrophy has occurred in pectoral,
quadriceps, psoas and gastrocnemius where fibres are
small with apparent increase in numbers of nuclei
sometimes with clumping. In the quadriceps and
psoas there is an increase in perimysial fibrous
tissue. In the tongue the only abnormality is
diffuse lymphocy tic infiltration of the subepithelial
tissue.

Peripheral Nerve : Five blocks were token from
brachial plexris and one from femoral nerve. Nc
abnormality is seen in single sections from each
block.

Synovial Tissue (Fig. 52), Two blocks were taker,
from the thickened membrane and capsule of the
right knee. A section from one of these shows
capsular tissue with no special features. In the
ether there ore no recognisable synovial cells, but
internal to the capsule is a layer of well-developed
fibrous tissue 1 mm. thick containing numerous
vessels of varying size. A few large focal
collect!cna/



378.

collections of lymphocytes, plasma cells and
histiocytes are seen In this tissue usually in the
neighbourhood of vessels. Early medial calcificatior
Is present in the largest artery. The capsule and
extracapsular areolar tissue ere healthy.

Two bl.-cks were taken from the right shoulder anc
one from the bursa. Sections from ench all show a
similar appearance. In the joint, the free surface
is lined by loose fibrous tissue up to 2 mm. thick
containing many capillaries and freely infiltrated
with lymphocytes, plasma cells and histiocytes, many
of the latter being foamy end others containing
haemcsiderin. Parts cf the connective tissue have
undergone fibrinoid change. Occasional small
foreign body giant cells are seen and in one place
there is a patch of necrosis deep to the surface
surrounded by the cells described above but with a
definite tendency to radial arrangement. Beep to
the surface several large focal collections of rounc
cells are seen, most of them conf ining numerous
congested capillaries. Throughout the deeper part
cf the cfconnective tissue foamy histiocytes are very
numerous.

A piece of muscle attached to one of the sections
shows sever-1 endo- and perimysial foci such as are
described in the pectoral.
In the bursa the superficial/zone Is* broader -

up to 3 mm. thick - and has undergone extensive
necrosis. In places the remains cf blood vessels
can be seen and elsewhere, fragments of skeletal
muscle. loamy histiocytes are particularly numerous
in this necrotic zone. Their contents stain with
Scharlach R. and are doubly refractile. Fragments
of calcified materia 1 ere seen in the deeper
connective tissue which resembles that already
described in the shoulder and in one place several
foreign body giant-cells surround a microcyst
containing coagulated serous fluid.

Bones i A section from the right femoro-patellar
ankylosis shows complete loss of joint space. The
bones are lined by a layer of excessively cellular
and quite irregular hyaline cartilage which varies
considerably in thickness, being absent altogether
In places. Between the cartilage layers there is
dense fibrous tissue. The subchondral bono plates
are extremely thin with several large gaps on either
side where either cartilage or fibrous "tissue is
continued into the adjacent cencellcus bone for a
short distance. In places the subchondral plate has
been recently formed by direct metaplasia from the
adjacent cartilage. Inflammatory cells are scanty,
occurring only In the marrow spaces, where occasional
osteoclasts are also seen. The cancellous bone Is
very atrophic. (Photograph and latern slide).

Sections from a block taken from the right tibia
and two from the head of the right humerus show
complete or almost complete destruction of the norma!,
articular surfaces and replacement by r zone of
fibrous tissue up to 4 mm. thick. In places this
tissue is superficially highly vascular and contains
very/
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very many active fibroblasts end small numbers of
round cells, the cc la a en fibres being very fine
whereas deeper it is much more fibrous, i.e. it
resembles ordinary granulation tissu . '".lsewhere
the tissue is less vascular <:nd cellular. Where
cartilage is still present it is thin and has lest
its normal architecture. At the function between
fibrous tissue and bone osteoclastic absorption is
seen. Scattered through the granulation tissue are
areas of fibrinoid change, most marked towards the
surface. The connective tissue frequently extends
through breaches in the atrophic bone and into the
underlying cancellous bone. In the connective tlssu
early cartilaginous metaplasia is sometimes seen.
Patchy, thickening of the bone is seen in the tibia
and here and there naked bone is exposed and is
undergoing eburnation.

Pathological diagnosis;

Severe rheumatoid arthritis involving shoulders,
wrists, hands, hips and knees.

" Rheumatoid " endocarditis of mitral valve.
Left ventricular hypertrophy.
Pulraonsry ce dems.
C.V.C. liver, spleen and kidneys.
Lymphorrhages in skeletal muscles and marked

muscular atrophy.

Case 2,

Andrew N. aged 63.
Admitted 19.1C.44 to Northern General Hospital,
Ward 2.
Lied : 20.6.48.
Autopsy 21.6.48 by the writer ( HA 2812).
Abstract of Case Motes Rheumatoid arthritis

beg- n with pain in both feet in 192®, followed by
pain in his shoulder joints and knees. Treated in
Lublin in 19 33 with serum injection and radiant heat
Able to work to 1938, when another exac rbaticn
treated in R.X.l. 1943 had to give up work agaijji
owing to pain and swelling of both knees. He had a
marked rheumatoid deformity of both wrists and hands,
and commencing flexion contractures of both knees.
He was treated with several courses of gold,
manipulation of wrists, and plaster shell and traction
to knees. In March 1947, and October 1947 he had
attacks of risrht basal pneumonia with failure of
compl te resolution. In the middle of November,
1947 he began to complain of sore throats, and
difficulty in swallowing and he did not look so well
since then. Strep, viridans isolated frcr throat
swab, sore throats continued in spite of treatment
fluctuating in intensity. Voice gradually changed
find became weaker and husky, swallowing became
painful. Chronic cough and greenish sputum - normal
respiratory flora on bact. examination. No T.B.

C.L. Gross rheumatoid arthritis deformities of
hands, elbows and feet with bilateral hallux vulgus,
Severs 1/
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Severel hard nodular p-lands felt In front of and
behind the sternomastoid on bbth sides of the neck,
knees flexed to 90©.

Macros co 1c findings :-

The body was that of a very wasted, elderly man
of small stature. Generalised muscular wasting
was present. Beth shoulders showed limitation of
movement, particularly abduction, fairly marked
crepitus being present on movement of the joint.
A flexion deformity of bcth elbows was .resent so
that neither could be straightened to mere than
loC degrees. Crepitus was present on movement
cf both wrists-, while the hands showed very marked
ulnar deviation cf the fingers with subluxation
of the metacarpophalangeal joints. A moderate
degree of spindling cf the proximal interphalangea!
joint was present. In the lower limbs both knees
showed a very marked flexion deformity the- joints
being held at about 90 degrees, while movement
was limited to about 10 tc 15 degrees from this
position. The knees stood out rather prominently,
but this was du mere to atrophy of the surrounding
muscles than to swelling of the pori-articular
tissues.

Serous Cavities : Peritoneal cavity was health^,
but bcth pleural cavities and the pericardial cavity
were almost completely obliterated by dense fibrous
adhesions of long standing.

Cardio-vascular System : Heart 240 gms. The
heart was a little small for the size of the body,
but shewed no other abnormality on external
examination apart from the remains of the achesicns.
Section showed a moderate degree of brown atrophy
of the myocardium, but there was also a mottled
pallor suggestive of fatty dog-enerati cn. The
endccardLu showed no evidence of old or recent
endocar dltis.

The coronary vessels showed a moderate degree cf
atheromatous change, but the lumen was patent
throughout.

Aorta showed fairly widespread and marked athereir
Respiratory System : Larynx, trachea and

bronchi were healthy.
Lungs - right 580 gms. left 5CC gms. Both lungs

were normal in size and shape, but showed a
considerable amount of oedema on section, in the
right lower lobe, a rather more rubbery consistence
suggesting that some consolidation was superimposed
upon oedema.

Alimentary System : Mouth, tongue, pharynx :
he pharyngeal wall at the level of the inferior
constrictor shewed some thickening and replacement
cf the muscle fibres by rather firm white tissue.
This had the appearance rather of the fibrous tissue
than of tumour. Posterior to the pharynx and lying
on the anterior surface of the lower c r leal
vertebrae was a small nodule about 1 cm. in diameter
and consisting of similar tissue with a small cystic
space in the centre.

C esophagus/



381.

Oesophagus, stomach and Intestines were healthy.
Liver, 1,360 gms. The liver was normal in size

and shape showing no abnormality on external
examination, while on section the only change noted
was some pallor of the parenchyma.

Oall bladder, biliary system and pancreas wore
healthy.

Urogenital system : Moneys right 160 sps.,
left 140 gms. The kidneys were normal in size and
shape showing nc abnormality on external examination
or on section.

Lymphatic and Haemopcietic System : Spleen -
380 gms. The spleen was considerably enlarged and
soft in consistence though it had retained its
normal shape. Or section the pulp was seen to be
soft and pale, but the architecture was in the main
preserved.

Lymph glands in the axillae, groin, root of neck
and para-aortic regions were nearly all slightly
enlarged and showed on section a reddish pink colour);
the appearances being those of reactive hyperplasia.

Endocrine System : A'he thyroid gland was healthy,
but on the anterior surface of the thyroid cartilage
in the midline just abovo the isthmus of the thyrcic
gland was a small nodule consisting of rather firm,
homogeneous white tissue with a small spf ce in the
centre. It is suggested that this may be the
remains of an eld thyroglossal cyst.

Suprarenale were healthy.
Lcccmotory System : Both knee joints were

dissected ait and had similar appearances. The
joint space was greatly reduced cue to the formation
of firm fibrous adhesions between the synovial
membrane and the bone in all areas except those in
which bony surfaces were in apposition. Even in
these areas very little space existed b-tween the bo|ny
surfaces and no free fluid, apart from small
quantities of blood, was seen in either joint. Great
loss of articular cartilage had occurred from the
opposing bony surfaces, considerable areas of which
were covered by reddish brown tissue continuous with
the remains of the synovial membrane. Elsewhere the
synovial membrane showed several areas of yellowish
brown colour Indicative of old haemorrhage, but therje
was very little remaining hypertrophy. A slight
degree of lipping of the edges of the articular
surface of the femur was seen.

The right shoulder was also dissected showing very
similar changes with obliteration of the joint space
apart from a small area where the articular surfaces
of the humerus and scapula were in contact. Again
considerable lass of cartilage had occurred.
All muscles in the regions examined were reduced

in size and very pale in colour.

Microscopic findings

Heart : (Figs. 216 - 818). Blocks were taken from
right auricle, right ventricle, left auricle, mitral
valv e and adjacent auricle and ventricle, left
ventricle (2), interventricular septum and aortic
Valve/
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valve.
The epicardlum Is everywhere thickened by

collagenous tissue with capillary congestion end
focal perivascular and perineural collections of
lymphocytes and plasma cells In the deeper part,
and in places deposits of yellow-brown pigment. In
the myocardium two types of change are seen :-

(a) fibrosis, which is present in both auricles
to a marked degree and tea slight extent around
vessels in the left ventricle, and (b) inflammat ory
lesions, which are present in both ventricles, being
much more marked on the left side, particularly
near the mitral ring. H«re the inter: titial spacer
are distended by a fairly widespread infitratlon
with polymorphs', myocytes and occasionally eosinophils,
for the most part diffusely distributed but here an!
there focal. The foci are often associated with
swelling of collagen and occasionally there is
fibrinoid necrosis of the collagen fibres. Small
arteries and arterioles in the affected area do net
bear any special relationship to the foci. Some
distance from the acute lesion several focal
collections cf lymphocytes and plasma cells are seen
in the interstitial tissue.

The mural and valvular endocardium and the valves
in the sections examined are healthy. A large
coronary artery in the epicardial "at near the mitral
ring shows early atheroma with slight narrowing of
its lumen ( Subsequent naked eye examination showed
a grey-brown colour in the myocardium of the left
ventricle near the acute myocarditis. Several
similar areas were seen elsewhere in the left
ventricle).

Lung : Most of the section examined shows
oedema only, but here and there one or more alveoli
contain polymorphs as well, indicative cf an early
bronchopneumonia.

Trachea and pharynx (Fig. 108). Several blocks
were token from the 'fibrous tissue' in the wall of
the pharynx, on the anterior surface of the thyroid
cartilage and on the anterior surface of the cervical
vertebrae. All are very similar, consisting of
very cellular fibrous tissue which has infiltrated
between the muscle fibres of the pharyngeal wall.
In most places the collagen fibres are healthy but
in two or three areas they are necrotic and
surrounded by intensely cellular zones of fibro¬
blasts, lymphocytes and polymorphs with a tendency
to radial arrangement. The largest of these
necrotic areas measures 3x1 mn. Mitosis is not
infrequent in the fibroblasts, "part from these
feci many smaller collections of polymer. ; s and
swollen fibroblasts are seen without any change in
the collagen fibres and sometimes collagen fibres
are swollen and deeply eosinophilic without any
eel lular reaction. Capillaries and small arterioles
ere numerous often with a dense cuff of lymphocytes
and histiocytes.

The trachea shows dense round cell Infiltration
' nd excessive fibrosis in the mucous and submucous
layers with loss of the epithelial cells, Otitside
4-r /
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the tracheal wall cellular fibrous tissue as above
is seen with dense round-cell cuffing of the vessels .
Near the ossified cartilage is an excessively
cellular area with a 3mall central focus of granular
necrosis staining deep blue.

Liver ; Several small focal collections of intra-
and extra-cellular yellowish-brown pigment are
scattered irregularly through the section. The cells
involved are mainly histiocytes. In one or two
of these foci liver cells have disappeared and there
is an associated round-cell and polymorph infiltrat¬
ion.

Pancreas : Apart from hyaline thickening of the
walls of some arterioles anc occt alone 3 feci of
lymphocytes in the interstitial tissue, no
abnormality is seen. The hyaline material in the
arteriole walls stains *: much deeper red than the
amyloid in thTe kidney and spleen.

Kidney : Many glomeruli are less cellular than
normal and partially or completely replaced by pale
pink hyaline material. Similar materiel, all of
which takes up Congo ^ed is seen in the thickened
Bowman's capsules, a few afferent arterioles and
many, interlobular and arcuate arteries. T5 e
tubules are not much affected, and no gross scarring
is seen. There is patchy round cell infiltration
in the cortex whereas the pelvic mucous membrane is
diffusely infiltrated and markedly congested with
some haemorrhage. There is thus a definite pyelitis.

Bladder "• The mucous membrane is markedly
infiltrated with round-cells both diffusely and in
dense feci one or two of which are also seen in the
muscle coat. Vessels are deeply congested.

Spleen : The I lpigfclan corpuscles are replaced
to a varying extent by pale pink hy; line material
similar to that in the kidney and also taking up
Congo Hed. Many of the arterioles have deposits of
the seme material in their walls. Apart from this
ttere is moderate congestion of the pulp.

Lymph Nodes : Sections from two axillary nodes
show a considerable increase in the number of
lymphoid follicles all of which are markedly
reactive with a large central area, in which both
proliferation and degeneratioh of cells is seen, sand
a narrow rim of lymphocytes. There is some hyper¬
plasia of reticulum cells in the medulla and
cr-piiiaries ere numerous and congested. A hilar
node on the other hand has a few sm«ll inactive
follicles whereas all the sinuses are distended with
histiocytes, lymphocytes, plasma cells and a few
polymorphs. Many of the histiocytes carry carbon
pigment, a few carry light yellow-brown material.

Skeletal Muscle (Pigs. 152, 154;. Blocks were
taken from pectoral!s major, diaphragm, psoas,
right deltoid, right qtM&ricej s (2) and tongue
(2). All sections examined contain dense foci and
lymphocytes, plasma-cells and histiocytes, situated
between muscle fibres and in the interstitial tissue ,

The foci are most numerous in the left adductor
magnus where 31 are seen in a section measuring
14~x 13 mm. Nearly all have • n - rtericle or
capillary/
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capillary In the centre with lymphocytes most
numerous in the closely packed zone around it and
the other eel la mere conspicuous towards the more
loosely arranged periphery. M ny of the foci are
clearly visible on naked eye examination of the
secti ons, and one or two of the largest, in left
adductor magnus have a structure resembling a
lymphoid follicle, In that the central area is
rather loose and consists of large cells of
reticulum-cell type and lymphocytes, many of which
are degenerating. Around this area which also
contains a congested arteriole there is a dense
rim of lymphocytes ana a few reticulum-like cells.
No collagen fibres are seen in the enccmysial foci
and nc damage to those fibres in the perimysial
foci.

Degenerative ctanges are present to a varying
degree but are Independent of the round-cell foci.
They are most marked in sections from right and left
quadriceps \vhere the muscle fibres are reduced to
one quarter of the normal width with great increase
in the number and size of subsarcdermal nuclei
which often lie in longitudinal rows or in clumps.
Striations are preserved even in these atrophic
fibres.

Both sections of the tongue are much less
affected by either of these changes than the other
muscles. Thus, though there is marked diffuse and
focal r und-cell infiltration just beneath the
epidermis, only one or two small foci are seen deep
in the muscle. Atrophic changes are minimal.

Synovial Tissue s Blocks were tr-lcen from the
right knee and right shoulder. In the knee no
synovial surface remains and the section consists
cf collagenous connective tissue cf varying
eellularity, the inner edge of which is less fibrous
but oedematous with small patches of fibrinoid
change and deposits of yellow-brown pigment deep to
the surface. Throughout the section occasional
arterioles and capillaries have cuffs of round-cells
such as occur in the muscles. In the section from
the shoulder the joint surface is lined partly by
synovial cells, partly by naked collagen end partly
by necrotic tissue. The synovial celis are large,
occasionally multinucleate and several layers deep,
and there is gradual transition from this area to
one of fibrinoid material in which early calcification
can be seen. Beneath the surface the collagen
fibres are greatly swollen and often hyaline with
widespread lymphocytic and plasma-cell infiltration
The surrounding fibrous tissue of the capsule
contains occasional round-cell feci and a branching
cleft suggestive of a pocket of the synovial cavity
but not lined by synovial cells.
Bene j A section from the head of the right humerus
is completely devoid cf articular cartilage. Towards
the centre of the articular surface there is a
dense layer of compact bene up to 2 mm. thick ana
having several irregular Haversian systems. It is
more/
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more cellular then the bone elsewhere. Its
exposed surface lines the joint space and is mostly
quite smooth, though here and there irregular
cartilage replaces the bone. On either side this
bone is covered by irregular fibre-cartilage which
merges rapidly with cellular and vascular connective
tissue which covers the remains of the subchondral
plate, snd infiltrates the underlying marrow spaces.
The collagen fibres are fine though sometimes
swollen and here and there fibroblasts are large ancl
active with little or no collagen. Round cells are
plentiful, being both focal ?jnd diffuse, especially
in the marrow spaces where several well-developed
perivascular foci are seen. Many congested
capillaries are seen. At the interspace between
connective tissue and bone, active absorption of
bene by mono- and multinucleate osteoclasts is in
progress, one of. the mononuclear cells being in
mitosis. In the underlying cancellous bone the
trabecules are much fewer and smaller th;n norm'1,
and no haemopoietic marrow is seen.

On the lateral condyle of the left tibia the
granulation tissue is thicker (2.5 mm.), more
cellular with several areas of fibrinoid necrosis
of collagen, two large areas of haemorrhage and
occasional metaplasia to cartilage.

Peripheral Serves (Figs. 191, 194). Three blocks
each were taken from the left sciatic and femoral
nerves and from the right brachial plexus and single
sections ex- mined from each block. All contain
round-cell icci similar to those described in the
skeletal muscles. The majority of the foci are in
perineural connective tissue but a few she,, spread
into the nerve bundles. The largest foci are
visible on naked eye exsmlnatior/of the slides. The
structure of all is the same as in muscle with the
exception that in one large focus some collagen
fibres are swollen, though not necrotic and
histiocytes in seme of the foci in the sciatic
nerve contain granular yellow pigment which fives
the Prussian Blue reaction.

Fathclogical diagnosis '

Advanced rheumatoid arthritis affecting bends,
wrists, elbows, sho\ilders, knees and left hip.

Adhesive pericarditis.
Acute myocarditis.
Old pleurisy.
Pulmonary oedema with early hypostatic pneumonia.
Focal necrosis of liver.
Early amyloidosis of kidneys and spleen.
Splenomegaly and generalised enlargement of

lymph nodes.
Pyelitis and cystitis.
Lymphorrhages of skeletal muscles and peripheral

nerves.
Chronic inflammatory lesion of pharyngeal and

laryngeal regions ( rhetiraatoid nodule).

Case/
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Case 3.

F. aged 55. Ref : LI/ 2081.
Rheumatoid arthritis (RA) of 10 years' duration

affecting hands, knees and ankles. Tissue obtained
at arthrodesis of right knee.

Case 4.

F. aged 58. Ref P.M. 259/48.
RA of 12 years' duration affecting ankles,

hands and elbows. heath from viral encephalitis.
Synovial tissue obtained from left shoulder,

acromio-cl' viculsr joint n c knee.

Case 5.

F. aged 64. Ref 5HB 2323.
RA of 20 years' duration affecting nearly

all limbs joints. Tissue obtained at
arthrodesis of knee. (Figs. 1, 2 and 4).

Case 6.

F. aged 49. Ref :- MHB 3042.
RA of 18 years' duration affecting hands, knees,

Rnkles and feet. Tissue obtained at arthrodesis
of right knee.

Case 7.

F. aged 75. Ref J- MBA 2785.
RA of 2 years' duration, affecting all limb

joints. Autopsy disclosed no other lesions except
marked wasting and recent heewohagic cystitis.
Synovial tissue obtained from right knee and
shoulder.

Case 8.

F aged 85. Ref WHA 2804.
RA of 8 years' duration affecting shoulders,

elbows, wrists, hands, knees and ankles, heath
from cardiac failure. .Synovial tissue obtained
from right knee.

Case 9.

M aged 70. Ref MBA 2814.
RA of 8 years' duration affecting many joints.

Death from advanced pulmonary tuberculosis with
tuberculous enteritis and colitis : also chronic
active chocenal ulcer. Synovial tissue obtained
from right eJEkbow.

Case 1C.

1< aged 71. Ref PM. 461/48.
RA of several years' duration, Exfoliative

dermatitis/
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dermatitis following chrysotherapy. Death from
uraemia due to chronic pyelonephritis and renal
amyloidosis. Synovial tissue obtained from right
knee.

Case 11. M

M aged 52. Ref XXXIX/ 623.
HA of two years' duration affecting elbows,

wrists, hands, knees and ankles. Tissue obtained
at biopsy of right knee.

Case 12.

F aged 63. Ref PM. 480/ 48.
HA of 32 years' duration affecting all limb

joints. Death from paraplegia following transverse
myelitis caused by organisation of subarachnoid
haemorrhage following fractured skull : also
benign nephrosclerosis. Synovial tissue obtained
from right knee.

Case 13.

Mrs. Christina C. aged 32.
Admitted 25.10.49 to H0yal Infirmary, Ward 14

(Case 11368).
.Lied 26.10.49.
Autopsy 27.10.49 by the writer (PM. 515/48).
Abstract of Case Notes Rheumatoid arthritis

4 years since birth of last child. Flexion
contracture knees 2a years. Swelling of legs 5
days, blistering 3 days, irritating cough.
Tachycardia. Patient had only been in Ward for half
dsy. Grew restless and rather noisy. 5 minutes
later when locked at was found to be dead.
Previously admitted to Western General Hospital
en 20.7.45 (Case 17804) with stiffness of elbows,
knees and hands for 7 months. On examination the
skin of hands, forearms, elbows and knees was
fixed to the underlying tissues > flexion
deformity cf fingers, elbows, and knees. BSR 50,
Hb, 69%, R.B.C. 3,700,00 per cmm., WBC
11,20c per cram,

Diagnosed °t first as dermatcmyositis but later
as rheumatoid arthritis when joint involvement
occurred.

Macroscopic findings
The body was that of a young woman cf average

height and bodily build but shewing considerable
wasting of musculature all over the body and
particularly in all four limbs. The changes were
most marked in the hands, in both of \ hich very gcos3
muscular wasting was present. All the fingers
showed ulnar deviation at the metacarpo-phalangeal
joints, but no evidence of ankylosis. There was no
obvious spindling of any of the fingers, though
movements/
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movements at the Int rphalangeal joints were
considerably limited. Movements at the wrist
joint was limited to about 530° of flexion, flexion
contractions were present at both elbows and very
little movement was possible at the shoulder joints,
The lower limbs showed flexion deformities of both
knees, extension beyond 120° being impossible due
tc soft tissue contracttires. Marked oedema of both
legs below the knees was present and several large
blisters were present over both lower legs and feet
Oedema was also present ever the sacrum. Small
areas of ulceration were present ever bne or two
bony prominences, such as the right olecranon and
right patella.

Serous Sacs : All serous sues contained a
considerable quantity of clear serous fluid, there
being about 500 cc. in the peritoneal end each
pleural cavity, and 20() to 30c cc. in the pericardifjil
cavity.

Car<31 o-vascular System : He rt 360 gms. Showed
considerable prominence of the right ventricle,
but no other abnormality was noted on external
examination. On section considerable dilatation
and hypertrophy of the right ventricle was found,
but the other chambers appeared tc be normal in
size. The tricuspid valve admitted 5 plus fingers,
mitral valve 3 fingers. None of the valves shewed
any evidence of old or recent endocarditis.
Ocronary arteries were healthy.

Aorta : showed fairly extensive, but early
atheromatous changes limited to the posterior aspe c1
No evidence of thrombosis was fcund in any peripheral
veins.

lies- iratory System : Larynx, trachea and
bronchi : Were healthy.

sal sinuses s were examined and showed no

abnormality of their mucous membrane, the cavities
in all cases being empty.

Lungs 1 K 440 ems. L 340 gms . Lungs had
collapsed as a result of the effusion® but did not
show any other significant abnormality on external
examination. On section a moderate degree of oedema,
and also of congestion were noted, but there was no
evidence of bronchopneumonia.

Alimentary system : Mouth, tongue, pharynx,
oesophagus, stomach and intestines : were healthy.

Liver : 1460 gms. was normal in size and shape,
but firmer in consistence than normal, while through
the capsule the parenchyma had & mottled appearance,
This was confirmed on section, which revealed an
advanced degree of chronic venous congestion.

Sail bladder, biliary system and pancreas : Were
healthy.

Urogenital System : Kidneys : K 14c gms. L 160 g^ts,
Kidneys were normal in size and shepelptewing too
abnormality on external examination. On section a
slight degree of congestion was seen, more marked
in the medulla than in the cortex, so that
differentiation of the two was not difficult. No
undue/
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undue prominence of vessels was seen. Capsules
stripped without much difficulty but on the right
side considerable coarse scarring of the cortex
was present. T'here was no definite indication
whether this was due to primary renal disease or to
old healed infarcts, but sections have been taken
for microscopic examination.

Calyces, pelves, ureters and bladder : Were
healthy.

Uterus and appendages : Were healthy.
Lymphatic and Haemopoietic Systems ; Spleen

16C grrs. W«s a lightly enlarged and much firmer
than normal in consistence. Its diaphragmatic
surface was adherent to the diaphragm by a number
of fairly dense fibrous adhesions. On section the
organ was seen to be considerably congested but no
other abnormality was noted.

Lymph glands : No abnormal lymph glands were
seen anywhere in the body.

Bene marrow : In the mid shaft of the femur
(right) the marrow shewed complete replacement of
the normal fatty marrow by bright red fleshy tissue.

Inoocrines : Thyroid, suprarenale and
pituitary shewed no abnormality,

C.N.S. : drain : fes sectioned but showed no
abnormality cf meninges, vessels or parenchyma.

Locotnotory System : Both shoulder joints were
opened' r-nd shewed ccnsl derable less of cartilage
from both humeri, the underlying bone being
extremely soft, so soft that it could be dented by
a finger. In a few areas where the cartilage still
remained there was evidence of formation of
granulation tissue on its surface. Ho adhesions
were present between the joint surfaces. The
synovial membrane was slightly congested and showed
a few villous processes, but did not appear to be
very grossly affected.

Both knees were examined. The right ens showed
nc significant abnormality, while on the left side
a few small areas of erosion of cartilage was seen
and b small quantity of granulation tissue was
present over the articular surface of the femur.
ihe right knee was dry, while the left one contained
about 5 cc. of thick turbulent fluid.

Microscopic findings

Heart (Hcs. 215, 219-821). Blocks were taken
after fixation from right auricle, right ventricle
Including tricuspid valve (2), left auricle,
posterior cusp of mitral valve with adjacent auricle
and ventricle, interventricular 3eptura, anterior
Pituitary muscle and aortic valve.

In several sections, the subepicardial tissue
contained small peri- or pars-vascular foci of
lymphocytes and plasma cells occasionally associated
with swelling of fibrinoid change in collagen fibres :
no Aschof.f cells were seen in these foci. Coronary
vessels were mostly normal - an occasional one
showing early lntimal thickening. Similar small
inflammatory foci were seen near vessels in the
rcyocar diiim/
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myocardium cf ell four chambers with occasional
polymorphs in some of them but no Aschoff cells
and no necrosis of collagen. Two quite different
areas - small foci of necrosis cf muscle fibres
with round call and early fibrous tissue reaction -
were seen in right ventricle and inter-ventrleular
septum. In some areas small branches of coronary
vessels had thickened walls, usually cue mrinly to
adventitial fibrous tissue. The mur' 1 endocardium
was healthy : the valves shoved no evidence of
old or recent valvulitis.

Liver, Spleen, Suprarenale : Advanced chrorie
venous congestion.

Kidneys : The granularity of the right kidney
was seen to be due to a well developed patchy
benign nephrosclerosis. Similar, but much
earlier changes were present in the left kidney.
Pituitary : congested but otherwise normal.
Pancreas : N.A.L.
Lymph gland : Marked sinus catarrh only.
Femoral marrow : The haemopoletlc tissue was

both erythrC] oietic and myelocytic in nature.
Skeletal Muscle (~Igs. 148,'153, 156, 169).

Blocks were taken from rectus ebdeminus, pectcralis
major, diaphragm, psoas, deltoid and quadriceps.

All sections shewed inflammatory lesions but
degenerative changes were slight. The inflammatory
lesions were dense foci of lymphocytes with small
numbera of plasma cells and histiocytes lying in
the perimysial connective tissue, between muscle
fibres or in both situations. The larger ones
were spindle-shaped or longitudin- 1 on section °nd
easily visible to the naked eye. All contained
numerous capillaries : soma were centred arounek
sm^ll arteriole. Collagen fibres were unusual In
the foci and when present appeared healthy. In
the diaphragm the foci were" so numerous thet the
smallest ones gave the impression of a diffuse
infiltration cf the muscle and plasma cells wore
more numerous. In the pectoral a number of foci
were in tendon, the collagen of which was swollen
end deeply eosinophilic but not necrotic.

The degenerative changes bore no definite
relationship to these foci. The size of muscle
fibres varied but atrophy was not marked. Here nd
there strlations stained poorly or not at all and
occasionally fragmentation or lysis cf a segment
was seen. In only one instance r mu -cle fibre
entered a focus and appe red to disintegrate : out¬
side the focus this fibre wa3 swollen and hyaline.

Synovial Tissue > Tour piecoc cr synovial membrane
from knee and one from shoulder -were taken for
section : all showed similar changes.

The synovial surface over large areas had under¬
gone fibrinoid necrosis and many "sm- 11 villi were
completely necrotic. The necrotic are s contained
sparsely distributed round cells and fibroblasts
often them-elves degenerating. fee, to this the
connective tissue cent-ined several" r eri- or
paravascular foci simil-r to those in the skeletal
muscles./
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muscles. Arteries and arterioles frequently had
increased fibrous tissue 3n intima and media.

Bone : sections from lower end of L. femur and
head cf humerus showed great thinning or complete
loss of hyaline cartilage with necrosis and
disintegration of such as was left. In places the
surface was covered with well developed collagenous
tissue the fibres of which were swollen, hy line
pnd sometimes necrotic. Occasionally the fibrous
tissue was cellular and ttfentalnec congested
capillaries, but inflammatory cells were scarce.
In the humerus ureas cf cartilaginous metaplasia
were seen in this fibrous tissue and in some areas
where the"pannua" lay directly on bone early
herniation* into the bone was seen. The canc llotis
bone was markedly atrophic with reduction cf
haemcpoletlc tissue but no granulation tissue^

Peripheral Nerves (Figs. 184, 190, 195). rive
consecutive blocks were taken from a femoral nerve
and from a brachial, plexus and a single section
from each was examined.

Every section contained several inflammatory
foci very similar to these in the skeletal muscles,
many being visible to the naked the largest
2 mm. long. The foci were situated in perineural
connective tissue ?nc \vere again predominantly
lymphocytic with small numbers of plasma cells end
histiocytes,containing several small capillaries or
rrterioles. Occasionally an arteriole or
c&pillary arising from g vessel within a focus and
running into ' nerve bundle carried with It a fine
cuff cf lymphocytes. Many capillaries in
relation to foci had sv/olleu endothelium and
occasional small arteries shewed subenclothelial
fibroblastic increase. He degeneration of collagen
was seen.

Patho1c4ca1 dlagnosis

Rheumatoid arthritis.
Hypertrophy and dilatation of right ventricle.
Healed coronary arteritis and multiple small

organised myocardial Infarcts.
Chronic venous congestion of liver, spleen and

kidneys.
Effusions in all serous cavities.
Oedema of lower limbs.
Lymphcrrhapes in skeletal muscles and peripheral

nerves.

Case 14.

Agnes M. aged 82.
Admitted 81,4.46 to Northern General Hospital,

Ward 4.
lied 13.12.48.
Autopsy 13.12.48 by the writer (MHA 3028).
Abstract cf Case Notes Progressive

rheumatoid arthritis fo ' at least six years,
affecting/
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affecting ell limb joints, temperc-mandibular
sternoclavicular joints. The disease appeared to
be burnt cut, but she had periodic attacks of pain
in the left knee and left shoulder. Arterio¬
sclerotic parkinsonism developed during the last
year or so. .Death appeared to be due to
exhaustion and terminal pneumonia.

Macroscopic findings

The body was that of a small, rather wasted old
woman. Marked deformities of all four limbs were

present particularly of the left knee which was
flexed to about 90° with subluxation of the tibia
on the femur. The left foot and ankle were

considerably oedematous. Rigor mortis was only
partially developed and lividity present on the
posterior aspect.

Serous Cavities : The peritoneal, left pleural
find pericardial cavities contained no excess of
fluid and shewed no abnormality.

The right pleural cavity was obliterated over
much of its extent by dense fibrous adhesions.
There was, however,no evidence of recent pleurisy
and no effusion in the remaining patent part of
the cavity.

Cardlo-vascular System : The heart was normal
in size and shape showing on external examination
a localised area of fibrous thickening of the
eplcarcium over the apex of the left ventricle.
Myocardium was darker than normal in coicur ana In
all chambers a little thinner than normal. All
chambers were normal In size and shape, the mural
endocardium being everywhere healthy. Mitral valve
adnitted the tips of 2 fingers and showed oedema
of its cusps with slight nodular fibrous thickening
particularly of the posterior cusp. The chordae
tendineae were slightly thickened and shortened
so that there was a slight degree of mitral stenosis.
The tricuspid orifice admitted 3 plus fingers.
Aortic and pulmonary valves were both healthy. The
coronary vessels showed a fairly marked degree of
atheroma.

The aorta and its main branches showed advanced
atheromatous changes both recent, in the form of
ulceration, and older lesions in the shape of
extensive calcification.
i'he veins oi the left leg were dissected out but no
evidence of thrombosis was found.

Respiratory System. : Larynx, trachea and bronchi
were healthy.

The lungs. Both lungs were normal in size and
shape showing no abnormality on external examination.

The right lung showed a small scar in the apex
of the upper lobe with a tiny area of calcification.
It was difficult to say whether this was tuberculous
since there was no evidence of a tuberculous lesion
in the regional lymph nodes. Elsewhere the right
upper lobe and middle lobe were healthy. The lower
lebe/
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lobe was considerably congested and on further
section the main artery to this lobe was found to
be occluded. It was difficult to tell whether the
occlusion was due to embolism or thrombus format!on
locally, for the vessel was occluded with rather
dark, friable blood clot which was only slightly
adherent to the walls of the vessel.

The left lung showed no abnormality on section.
Alimentary System : Mouth, tongue, pharynx,

oesophagus, stomach and intestines were healthy.
Liver was normal in size and had a large

vertical groove in the right lobe presumably a
congenital abnormality. It was rather paler than
norm;? 1 and a little soft. On section these
appearances were confirmed but in addition to the
pallor of the parenchyma, generalised congestion
of the tributaries of the hepatic vein was seen.

Gall bladder was very considerably distended so
that in size it was about 8 times normal and on
section the wall was seen to be thin but with no
evidence of inflammatory change, and the bile which
it contained was much paler then normal in colour.

The common bile duct was distended so that it
admitted the small finger and in addition the duct
contained a single pigment stone (about 1 cm. in
diameter) and a quantity of biliary mud. The stone
lay free in the lumen of the duct hut in the absenc
of any other 3tcne it is preBumed that it had acted
as a ball valve at the lower end of the duct.

The pancreas was atrophic but otherwise
apparently healthy.

Urogenital System : The kidneys were normal in
size and shape showing no abnormality on external
exam ination. On section co tex ana medulla were

easily differentiated and did not show any particular
abnormality. The vessels were healthy apart from
moderate atheromatous changes in the main arteries.
The capsules stripped cleanly leaving a surface
which was only very slightly granular.

Calyces, pelves, ureters and bladder. On both
sides the calyces and pelves were slightly dilated
but did not show any inflammatory changes. The
ureters and bladder were healthy.

Uterus and appendages. The uterus was small and
atrophic, but it contained both within its wall and
in the subperitoneal region several small fibroids,
one of which was calcified. The left ovary was
healthy while the right contained a loculated cyst
measuring shout 6 x 4 x 2 cm. The cyst contained
thin serous fluid and had a thin, smooth, atrophic
wall.

Lymphatic and Heemopcietic Systems : Spleen
was normal in size and shape showing no abnormality
on external examination or" on section.

No enlarged lymph glands were found anywhere
in the body.

Endocrine System s Pituitary, thyroid and
suprsrenals were healthy.

Central Nervous System : The brain was rancved
and examined fresh. The main cerebral arteries
showed/
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showed only a minor degree of atheroma. The only
abnormality noted in the brain parenchyma was some
loss of pigmentation of the left substantia nigra.

Locomotory System : The right shoulder and
knee joints were examined, both showing a picture
of burnt out rheumatoid arthritis with superimposed
osteo-arthritic changes. In both there was great
loss of articular cartilage with exposure of the
underlying bone, and though no*pannus" was present,
degenerative changes in the remaining cartilage
were still active. In both joints a slight degree
of osteophytic lipping was present round the
margins of the artlcuiar surfaces of the bones.
In the shoulder, a slight degree of hypertrophy cf
the synovial membrane was still present but in the
knee, the inner surface of the synovial membrane wa
quite smooth with no evidence of hypertrophy or
villous formation. In the left knee, fibrous
ankylosis was also present. There was no excess of
fluid in either the right shoulder or right knee.

Microscopic findings :-

Heart (Figs. 205 and 207). Blocks were taken
from the lateral cusp of tricuspid valve with
acijacent auricle and ventricle, septal cusp of
tricuspid with ventricle and aorta, right ventricle^
left auricle, posterior cusp of mitral valve with
adjacent auricle and ventricle, interventricular
septum and anterior papillary muscle.

The epicardium, where present, is slightly
oedematous, containing occasional focal collections
of lymphocytes and histiocytes with scanty myocytes
and eosinophils. A main coronary artery in the
right atric-ventricrilar groove is considerably
narrowed by well-developed atheroma and ether
vessels shew less marked changes of the same nature
The myocardium except in the last two situations
contains no inflammatory cells. In the inter¬
ventricular septum and to a greater extent in the
anterior papillary muscle small foci of lymphocytes
and histiocytes, sometimes with a few eosinophils
lie around congested capillaries in septa. In one
of these foci, there is hyaline swelling of collagerjt
fibres but no necrosis. In the left ventricular
myocardium adjacent to the mitral valve ring, patchy
old-standing fibrosis is seen, some of the patches
being aroimd septa in which collagen is excessive
5-nd ethers being irregularly scattered in the
muscle. Some small vessels in affected septa have
fibrous thickening of their media. The muscle
fibres in most sections show; brown atrophy with
here and there fragmentation and basophilic st Ining,
or vacuolate on. The mural endocardium is healthy.
In both sections of the tricuspid valve occasional
collagen fibres are swollen and deeply eosinophilic,
but nuclei are healthy and there is no reaction.
A smallwart-like elevation on the auricular surface
of the free part of the lateral cusp consists of
fibroblastic proliferation in the substance of the
valve/
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valve with ihfolding of the surface and proliferation
of endcc- rdlal cells, but ag' in there is no
reaction. In a section from one of the nodular
patches in the posterior cusp of the mitral valve
there is alternating dense fibrous tissue and
intense cellular infiltration, also large areas of
calcification, mainly in the fibrous patches. Most
of the collagen is relatively acellular but
occasionally there is swelling and hyaline change,
but no necrosis. The cellular infiltration is
diffuse, with focal accentuation and consists of
lymphocytes, plasma cells, histiocytes and myocytes
and moderate numbers of eosinophils. The plasma
cells not infrequently contain Russell bodies.
Numerous capillaries and a few arterioles are seen
in these zones and also numbers of fibroblasts.
Here and there yellow-brown pigment has been
deposited.

Lung : A section from the lesion at the right
apex shows a fibrous tissue band running into the
lung from the apex for about 1 cm. ana containing
numerous widely dilated and congested blcod
channels, in the adjacent lung there are areas
of collapse and of emphysema, -he small bronchi
and bronchioles are dilated and they and adjacent
alveoli contain a polymorph exudate. There is no
evidence of tuberculosis.

Liver * There is widespread fatty degeneration,
amounting often to necrosis of liver cells, but
with no definite anatomical distribution. A slight
lymphocytic-histiocytic reaction has occurred.
Surviving liver cells are often irregular in size
and shape with large nuclei, sometimes two per cell^
No mitotic figures are se,en. Many of these
irregular nuclei contain vacuoles. There is no
distortion of lobular architecture and no fibrosis.
In portal tracts there is considerable congestion
and excess of lymphocytes. The degree of cellular
activity is in keeping with regeneration in
response to the fatty degeneration.

pancreas : There is quite marked " pancreatosis'1
dilatation of acini, sometimes with a content of
coagulated albuminous fluid but without any
inflammatory response. The splenic art ry is
included in the section and shows very early atheroma

Spleen : Apart from some congestion of the pulp
no abnormal features are seen.

Kidneys s Occasional glomeruli are to a. varying
degree fibrosed, one showing concentric cellular
fibrosis of Bowman's capsule with achegion to the
tuft. Related distal tubules contain hyaline
casts and there is focal round-cell infiltration.
Borne afferent arterioles, interlobular arteries and
arcxiate arteries have moderate intimal fibrous
thickening. There is a good deal of venous and
capillary congestion.

Suprarenal : Occasional focal collections of
lymphocytes and a few histiocytes occur in both
glands in the zona fasciculata of the cortex. In
the/
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the left irland there is, in addition, early
tubular change in the zona glcmerulosa and areas
In the zona fasciculata where the cells are smaller
than normal with eosinophilic, non-lipoid-containing
cytoplasm and nuclei .smaller and darker than
elsewhere.

Skeletal Muscle (Fig. 174). Blocks were taken
from rectus abdominis, pectoralis major, diaphragm,
quadriceps, psoas, deltoid and tongue.

Single small foci of lymphocytes are present
in the sections from rectus, diaphragm and
quadriceps. They lie either in perimysial
connective tissue or between muscle fibres. Atrophia
and degenerative changes are present in most of
the sections but are variable in degree. This
atrophy is extreme in the quadriceps but patchy in
distribution so that relatively norma1 fibres
alternate with others less than 5 in width in which
subsarcclemm tl nuclei are condensed and striaticns
persist. In the pectoral and rectus the changes
are intermediate in degree whereas elsewhere they
are slight.

Peripheral Nerve : Four consecutive blocks were
taken from the right femoral nerve and nine from
the right brachial plexus. Apart from a tiny
collection of lymphocytes around a vessel in peri¬
neural fat In one section from each nerve, no
abnormality is seen.

Synovial Tissue : A block was taken from the
right knee (lateral compartment) and the right
shoulder.
In the knee the membrane is of fibrous type

without villi and having a lining cf synovial cells
never more than two or three layers deep and often
attenuated so that it is only one layer thick with
cells at some distance apart. The immediately
subjacent layer i<- thin, consisting cf loose
cellular and vascular fibrous tissue with abundant
fibres and containing small numbers of lymphocytes.
Beneath this again is a btooador b^nd of well-
developed and less vascular flbruus tissue and
between this and the capsule an even broader layer
of fibro-fatty tissue rich in capillaries some of
which are cuffed with a narrow zone of lymphocytes.
The synovial membrane proper Is thus thickened to
2 mm. The capsule Is healthy.

In the shoxilcer, the membrane is again cf fibrous
type with villi and a well-developed synovial lining
usually several layers thick. Isolated segments of
this lining have undergone fibrinoid change. The
subsynovial layer and core cf the villi consists
md nly of fine and moderately cellular collagenous
tissue with many capillaries and sparse inflltratior
with lymphocytes. One large villous contains very
cellular collagenous tissue with large, swollen
round or polyhedral cells and fibres which are
swollen and have become fused into a homogeneous
mass. Parts of such areas show metaplasia to
cartilage and bene.

Right/
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Right Femoral Condyle : Articular cartilage
Is present only at the very edge of the articular
surface as a thin piece which has lost its zonal
arrangement and has many necrotic cells. As one
approaches the surface, the cartilage gives way to
an Irregular layer of fibrous tissue which covers
the whole articular surface including the large
part where no cartilage is present. It is of
varying cellularity, most of the cells being fibro¬
blasts, contains numerous widely dilated capillarle
and is oedematcus. The surface is almost every¬
where necrotic with a fibrinoid appearance.
Frequent patches of metaplasia to cartilage are
seen in the deeper parts of this tissue,
particularly in the neighbourhood of trabeculae of
the underlying bone.

There is nc subchondral plate, its place being
taken by irregular bone trabeculae running
perpendicular to the Joint surface. The frequent
gaps between these trabectilae contain fibrous
tissue similar to that lining the end of the bone
and this infiltrates for short distances between
the trabeculae. No osteoclasts are seen, but the
irregular outline of the trabeculae with numerous
lacunae suggests that they are being eroded. The
cortical and cancellous hone of the shaft show
extreme atrophy. The marrow is all fatty.

Pathological diagnosis :-

Rheumatoid arthritis affecting all peripheral
joints, with secondary osteoarthritis of knees.

Healed rheumatic peri-, myo- and endocarditis
with non-specific chronic inflammation of mitral
valve.

Brown atrophy of myocardium.
Atheroma of aorta and its main branches and

coronary arteries.
Pulmonary embolism.
Fatty degeneration of liver with active

regeneration.
Cholelithiasis with hydrops of gall-bladder.
Psncreatosis.
Benign nephrosclerosis.
Uterine fibroids.
Right ovarian cystadenoma.
Atrophy of skeletal muscle with occasional

lymphorrhages.
(Parkinsonism).

Case 15.

M aged 26. Hef LIV/ 514.
RA of 13 years* duration affecting right

shoulder, left elbow, right wrist and left ankle.
Tissue obtained at excision of head of left
radius. (Fig. 14).

Case 16.

F /
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Case 16.

F aged 85. Ref fm. 34/49
HA of unknown duration affecting h nds end

knees. Heath from strangulated femoral hernia of
a week's duration. Synovial tissue obtained from
knee.

Case 17.

Iavid S, aged 54.
Aonitted 7.3.49 to Northern General Hospital,
Ward 2.
Hied. 7.3.49.
Autopsy 8.3.49 by Er. K. Rhaney.
Abstract of Case Notes s- Said to have had

rheumatic fever in 1916 but within a year the
diagnosis was changed to rheumatoid arthritis.
Most joints affected at some time since then with
periodic exacerbations. The most recent
exacerbation occurred three months ago and was
treated with gold. Slight skin reaction two weeks
before admission was controlled by B.A.L.

Fevered and unwell. Six days ago became
gradually jaundiced and vomited a little. Began to
have a severe haemoptysis 3 a.m. on 6.3.49. which
persisted up to death. An attempt was made to
transfuse the patient, but he had a sudden severe
haemorrhage and was asphyxiated.

Macroscopic findings :-

The bo<^ was that of a middle aged man of
average nutrition and good muscular development.
He was intensely jaundiced. There were numerous
petechias In the skin, particularly cf the lower
part of the arms and legs and massive purpura had
developed on the cheat. No lymph glands were
palpable and there was no oedema. There were no
joint changes to suggest rheumatoid arthritis.

Head : £ura : Venous sinuses : were healthy.
Br'-In : was removed intact for neuropathclogica]

examination. It, weighed 14 60 G.
Mouth, Pharynx • contained fresh bleed.
Neck and Thorax : Thyroid s N.A.I,
Larynx, trachea, main bronchi : contained a

large quanti y of froth? fresh blood and the
mucous membrane was stippled with petechial
haemorrhages which were most numerous in the main
bronchi.

Pleural sacs ' There was extensive fibrinous
pleurisy over the lateral aspect of the right upper
and middle lobes and also ever the upper part of
the lower lobe, and in the interlobar fissures. Thl
sac contained approximately 20 ce. of very heavily
bile stained fluid. There was widespread fibrinous
exudate ever the upper surface of the right leaf of
the diaphragm which was dark reddish blue in colour.
Left sac shewed acute fibrinous pleurisy over the
lateral and lower part of the upper lobe. There
was approximately 30 cc. of blo'cdy, bile-stained
fluid./
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fluid.
Lungs : were voluminous fnd very heavy.

Right lung weighed 127c G., Left lung 86C G.
In the right lung there was massive hemorrhagic
consolidation affecting the greater part of all
lobes leaving seme aerated tissue at the apex and
along, the anterior border, with small areas else¬
where. On the lateral aspect there were numerous
large projecting emphysematous bullae, some of
which were probably of fairly acute onset. In the
left lung there was a massive area of haemorrhage
in the upper lebe beneath the patch of pleurisy.
Elsewhere the tissue was somewhat congested and
oedematous. The cut surface of all the
haemorrhagic areas was rather dry, but there was a
lot of fluid bleed in the bronchi. The affected
areas were either dark red or black in colour.

Pericardial sac : shewed numerous petechial
haemorrhages on both inner and cuter surfaces, and
haemorrhages were present beneath the eplcardium.
It contained a normal quantity of heavily bile
stained fluid.

Coronary vessels : showed severe atheroma with
calcification and marked narrowing.

Heart : Was moderately enlarged. Right
ventricle and tricuspid ring were slightly dilated.
Left auricle showed numerous petechias beneath
the endocardium. Mitral cusps were slightly
thickened and the chordae were also thicker than
usual, but there was no stenosis or incompetence.
Left ventricle showed slight hypertrophy and
moderate dilatation. There were numerous sub¬
endocardial petechiae, especially over the inter¬
ventricular septum. Hear the apex there was
considerable fibrous scarring of the muscle,
pprticularly beneath the endocardium. Aortic cusps
shewed slight atheroma. There was considerable
lipoid deposition in the aorta. The patches had a
fan-shaped distribution. In the arch some of the
patches were larger and rhewed ulceration.

Coronarles - marked atheroma.
Oesophagus s contained a smell amount of

altered blood.
Abdomen : Peritoneal Sac s was healthy. There

were numerous sm^ll haemorrhages In the mesentery,
in the retroperitoneal tissues and in the coronary
ligament.

Stomach : was filled with a large quantity of
partially altered blood and numerous petechial
haemorrhages in the raucous membrane, the largest
being cm. In diameter.

Ihodenum : showed slight irregular congestion
and possible haemorrhage.

Small Intestine % contained bile, partially
digested food, while the caeces in the colon were
black and also stained with blond. There were
numerous petechiao in both caecum and colonic mucous
membrane.

Spleen : was enlarged to approximately 3 times
the normal size. It weighed 450 G. It was
extremely/
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extremely scft and on section the epperr^iice was
that of an acute infective splenic reaction.

Liver : was considerably enlarged, weighing
1B50 G. It was rather flabby especially the
upper pert of both lobes. The parenchyma was deeply
bile-stained and in the softer areas there was
intense congestion of the central parts of the
lobules, which was more striking than elsewhere.
It was not possible to detect necrosis and there
was no evidence of previous damage.

Gall bladder : contained rather viscid bile
(approximately 10 cc.) and greyish mucoid exudate.
The biliary passages were devoid of bile and showec
no obvious evidence of obstruction.

Pancreas ; Adrenal glands s showed no
macroscopic abnormality.

Kidneys : were considerably swollen. The
capsule stripped without difficulty. The cortex
was rather firm and homogeneous, brown in colour,
and poorly cdf ferentiatec from the medulla. There
was slight swelling of the cortex, but no features
to suggest a. distal nephrosis. Urinary pa3sa£es
merely showed bile staining.

Mid-femoral marrow : showed areas of reactive
haemcpcietic tissue alternating with areas of
deeply bile stained fat.

Sternum marrow : was homogeneous ~nd ro^bish
brewn.

Various muscles and nerves were removed for
histological examination. The only abnormal fe- tur
was the presence of slight haemorrhage ben«ath the
sheath of the right rectus, hut this did net appear
to infiltrate into the muscle. The left elbow
joint was removed intact for subsequent examination

Microscp-pic findings

Liver : Although there is some variation in the
degree to which individual lobules "re damaged,
there Is no appreciable difference between the
picture in the two lobes.

Each lobule shows considerable loss of cells,
with some dissociation of the liver cell columns,
although there is virtually no collapse of the
reticulln fibres. The remaining cells are locsely
arranged as if the destroyed cells had been
situated in all three zones of the lobules, although
marked centrllobular congestion may indicate that
mere cells were killed in the central zone than
elsewhere. Of the remaining cell'', the majority
show variotis degenerative chances, but it is
difficult in many individual cases to decide whether
or net the changes are due to cell death cr that
they represent a temporary <1 sturbsnce. Most of the
cells have a cosrsely granular cytoplasm p-nd are
often swollen. Many contain fat vacuoles, which
are more numerous and larger in the central cells.
*
any cells have swollen nuclei, and karyolvsis is
frequent, in seme cases the cells have lost their
nuclei,/
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nuclei, while a few are multinucleated. The only
cellular response to the death of liver jell a is
some lymphocytic infiltration of the portal tracts,
with occasionally a few cells in the periphery of
the lobules. There is no bile duct proliferation,
and no fibrosis. Kupffer cells are swollen and
contain coarsely granular masses of golden pigment,
presumably released from dead cells for some cyto¬
plasmic remains contain similar pigment.

Gall bladder i The wall shows a mild round cell
infiltration, but the content of the sac contains
many p lymorphs as well as mononuclear cells and
erythrocytes.

Lungs show confluent and extensive consolid¬
ation, which is the result of massive haemorrhage.
There is an early inflammatory exudate in the
haemorrhagic areas. Blood fills the larger bronchi
as well as the air spaces.

Kidney : Some arteriole— and arteriosclerosis
with patchy fibrosis and atrophy. No evidence of a
distal nephrosis.

Spleen. Some of the Malpighian bodies art?
enlarged. They show central hyperplasia of histio¬
cytes with some necrosis. Their margins are ill-
defined as lymphocytes appear to be diffusing into
the pulp which is congested, and contains a slight
excess of plasma cells.

Pancreas : Small interstitial infiltration of
lymphocytes. No lesions of the parenchyma.

Oesophagus : Mild round cells infiltration of
the mucous membrane, but no ulceration.

Mid-femoral marrow : shows mainly myeloid
hyperplasia, but few mature polymorphs are present,
most of the cells being myelocytes.

Addendum to Macroscopic Report ( by
Dr. c rule'-.shank) : Left Elbow : There is marked
generalised villous hyperplasia of the synovial
membrane with haemorrhage into the joint. The
cartilage is eroded in many places and covered ' ith
granulation tissue, especially over the posterior
surface of the capitulum and over the ulnar
articular surface, the largest erosion being 2.3 ram.
in diameter. Fairly marked osteophyte formation
is seen around the olecranon and both condyles of
the humerus.

Extra Microscopic Report ; Heart (Figs. 222-
225) : Blocks were taken from right auricle,
tricuspid, valve with adjacent auricle and ventricle,
left auricle, mitral valve with e. i jncent auricle
and ventricle, anterior cusp of mitral valve, inter¬
ventricular septum and anterior papillary muscle.
Sections from the two blocks of auricle show no
significant lesions, but in those from the blocks
which include auricle, ventricle and valve, several
interesting changes are seen. A main right coronary
artery and one ox its branches show advanced atherom
with considerable narrowing of their lumina and
extensive calcification in the wall of one of them,
similar changes, thou h less advanced, occur in
some/
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some of the smaller vessels. Other smaller
vessels show a completely different lesion - a
subacute arteritis with narrowing of the lumen due
to cellular fibrous tissue in the intima, thickening
of the media with similar tissue plus round cell
infiltration, and marked round-cell infiltration
of the adventitla. No recent thrombosis is seen,
but in one vessel a large piece of homogeneous
hyaline material immediately beneath the endotheliuijn,
suggests previous thrombosis with recanalisation.
In some of these vessels no internal elastic lamina
is visible but in others it is seen, attenuated but
apparently intact. No necrosis of any elements in
the vessel walls is seen ; polymorphs are absent.

The myocardium of the ventricles is healthy
except in the block taken from the area where
fibrosis was seen at autopsy. Here atheroma affect^
smaller arteries, and there is widespread fibrosis.
In the inner part of the wall there is much more
fibrous tissue than muscle and it is dense, acellulir
and mostly avascular. There are several large veiijis
near the surface, from some of which haemorrhage
has occurred. Further out the fibrous tissue
becomes les3 in amount (gradually), and in the oute^
half it consists of scattered small discrete areas,
quite irregular in distribution and not related to
septal vessels. As in the larger areas there is no
evidence of muscle necrosis. Similar patchy
fibrosis is seen in the anterior papillary muscle.

The valves show swelling and hyaline change of
collagen fibres, most marked in the mitral where,
in two places, they are fused into dense hyaline
meases. There is no evidence of previous valvulitis
in either valve.

Skeletal Muscles (Figs. 160, 165, 166) : Blocks
were taken from tongue, left and right rectus
abdominis, pectoralia major, diaphragm and left
biceps trachii. k large area of recent haemorrhage
with early organisation, is present in the right
rectus and in pectoralis major. Three medium sized
perimysial arte fies show changes of the same type
as those described in the heart, vis : uniform
infiltration of the adventitia with round cells and
alight eccentric intimal fibrosis. In other section
occasional small collections of lymphocytes are
seen, either b tween muscle fibres or in perimysial
tissue, with perhaps two exceptions they ere too sms)u
to be called definite foci.

Degenerative changes are minimal.
Synovial Tissue : Sections 'r»0m the left eMow

show areolar type membrane with marked villous
hyperplasia, the villi being lined by one or two
layers of synovial cells. The villi contain
numerous swollen, eosinophilic collagen fibres, but
no evidence of fibrinoid change is seen.
Lymphocytes, plasma cells and histiocytes occur in
dense foci around vel&els, or distributed irregularly
throughout the villi. In the centre of the dense
foci, there are occasional capillaries, and in the
largest/
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largest focus there is a central looser area of
larger cells with much less dense nuclei and a very
occasional mitotic figure, the appearances
resembling a germinal centre. Occasional plasma
cells have eosinophilic cytoplasm, but no Russell
bodies. Haemorrhage is less marked than naked-eye
examination suggested and is confined in the non-
villous parts of the membrane. The villi do show
evidence of old haemorrhage irx the form of extra-
,and intra-articular pi •raent.

Peripheral herves (Fig. 198) : Single sections
from five successive blocks of brachial plexus and
femoral nerve were examined. Vascular lesions,
very similar to those in the skeletal muscles, are
seen in several of the sections. The discrete,
dense round cell foci described by Preund et alii,
are not seen.

Pathological diagnosis s-

Acute hepatitis.
Hepatic failure with multiple haemorrhages.
Rheumatoid arthritis.
Acute cholecystitis.
Subacute arteritis of heart, skeletal muscles
and peripheral nerves*

Case 18.

M aged 49. Ref s- PM. 404/49.
RA of 2-k years' duration affecting shoulders,

elbows, fingers and knees. Death from bilateral
thalamic infarction. Synovial tissue obtained
from right knee, right and left third proximal
interphalangeal joints.

Case 19.

Herbert D. aged 56.
Admitted 17,1,50 to astern General Hospital,
0 flat.
Died 24.1.50.
Autopsy 24.1.50 by Dr.A.P.,T. Maloney.
bstraet of Case Notes Rheumatoid arthritis

for 10 years. Had 4 courses of Gold Injections -
last one 3 years ago, Was at work till June 1949.
'as then in bed for 3 months with bronchitis —
recovered from that and attended physiotherapy Dept.
•■'.G.H. 3 times a week until 3 weeks ago when he
caught a cold - shivery, vomited, headache. Cough
became worse - a week later voice became husky, no
pain. Also developed pleuritic type of pain in left
chest.

On admission - very ill looking man, creps. in
L. axilla, diminished air entry. Clubbing of fingers
with vitiligo round nails of fingers, toes, L. nipple
C.-V.Q. Mitral stenosis. C.N.S, Pupils reacted
to light and accommodation. Ankle jerks absent.
Planters - bilaterally extensor. T:aemopoieti© :
Small/
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Small gland L» axilla, spleen *+, Liver edge
palpable 2 fingers below costal margin in linea
semilunaris. Hb 56fs. W, B.C. 600/eu»tam. 1-2
polymorphs, in 50 cells. fainly lymphocytes.
Bone marrow : Packed with cells - mainly myelo¬
blasts, myelocytes, deceived 1 pint of blood on
2nd. night of admission - and appeared to recover.
Was also receiving 2 million units of enicillin
per day. This morning obviously extremely ill
again - Oheyne-Stoking and collapsed.

Died 1.10 p.m.

Macroscopic findings t

The body was that of an anaemic middle aged
male of average build and poorly nourished. There
was oedema of both ankles and sacrum. The wrist
.joints, interphalangeal and metacarpal phalangeal
.joints showed the characteristic deformities of
severe rheumatoid arthritis, but without much
evidence of ankylosis. The knee and ankle joints
were also probably affected though less severely.
The fingers showed mild clubbing and vitiligo of
the skin round the base of the nails. There was
also vitiligo of the left nipple and toes.

Neither lividity nor rigidity was present as the
autopsy was performed only 2 hours after death.

Serous Sacs : Pleural : Both sacs contained a

little straw coloured fluid. The left s c was almost
completely obliterated by dense fibrous adhesions*
TheBe were most marked over the lateral surface of
the lung where parietal and visceral layers were
fused together to form a plaque of scar tissue O.Scr^.
thick at its centre and gradually becoming thinner
towards its periphery. The plaque was firmly
adherent to the periosteum of the 'ibs and to the
underlying lung over which it formed a thick shell.
This scar tissue was white in colour, homogeneous
and exceedingly tough resembling in places tumour
tissue.

In the right sac fibrous adhesions were present
throughout but nowhere were they as dense as in the
left.
Pericardial sac contained an excess of serous

transudate. The serosa was healthy.
Peritoneal sac : N. \«D.
Retieulo-Sndothelial System : The spleen was

greatly enlarged and weighed 9-50 gms. but it re-
t ined its usual shape. There was a mild acute
perisplenitis over the upper half of he organ, thou
gh elsewhere the capsule which was tightly stretched
was smooth and glistening. On section the pulp
was quite soft, reddish brown in colour but
presented no striking abnormalities.

Lymph glands : The hilar glands were slightly
enlarged, but quite soft in consistence, >ome were
anthracotic and quite firm, others were soft,
oedematous and on section appeared congested. None
showed any obvious tumour infiltrations. Elsewhere
the lymph glands showed no abnormalities.

Bone/
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Bone marrow ; the sternal marrow was very red,
soft and appeared hyperplastic.

Marrow from mid shaft of femur was non reactive
and shoxved small areas of apparent gelatinous
degeneration.

Respiratory System : Larynx, trachea and
bronchi their mucosa was exceedingly pale, and
they were filled with copious white mucopus.

Lungs : Left : the lower third of the upper anc.
the upper half of the lower lobes were completely
consolidated and exceedingly firm in consistence.
The interlobar fissures were obliterated by thick
fibrous adhesions. section showed the consolidated
portions of lung to be slate grey in colour stipplec
with minute focal areas of carbon pigmentation and
though the aopearances resembled' those of " grey
hepatisation ".^the firmness of the lung parenchyma
in these arear"the increase in interstitial fibrous
tissue which was also noted suggested rather an
organising pneumonia. The remainder of the lung
was congested and oedematous.

In the upper and outer part of the right lung a
large rounded area of consolidation some 4 cm. in
diameter was palpable. This, on section, showed
generally an appearance similar to those areas of
consolidation described in the left lung, but in
addition one or two small foci of suppurative
softening were seen in the centre of which abscess -
cavities were appearing. These were probably relate
to small bronchi. The remainder of the lung was
oedematous. The interlobar fissures were obliterat¬
ed.

Car&io-vascular System ; The Heart, which was
enlarged, weighed 450 gnu and was globular in she®.
There was moderate left ventricular hypertrophy
without dilatation, and well marked hypertrophy and
slight dilatation of the right ventricle. Both
auricles were slightly hypertrophied and dilated.
The myocardium was firm in consistence and reddish
brown in colour. In the left ventricle, upon the
posterior wall, in the tips of the papillary muscles
and on the interventricular septum were small focal
areas of fibrous scarring which could be clearly
seen through the endocardium. On section those in
the walls of the ventricle had a plaque like
3?pearance. The largest, which measured 4x3 mm,
and was almost 3 mm. thick, lay upon the inter¬
ventricular seotura. The tip of one papillary muscle
was practically completely replaced by scar tissue.
In the other chamber the myocardium appeared healthy
as did the endocardium. There was a well marked
rheumatic mitral stenosis. The valve barely admitted
1 finger and the cusps were grossly and irregularly
thickened and partially fused to one another at
their margins. Both cusps also showed patchy areas
of calcification with superficial ulceration of
the endothelium upon the proximal surface of the
cusp and terminal platelet thrombi deposition. The
chordae were thickened and. shrunken. The aortic
valve cusps also showed a little irregular fibrous
thickening/
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thickening of rheumatic origin but there appeared
to be neither stenosis or incompetence. Two Bmall
terminal platelet vegetations were seen upon the
surface of the cusps. All other valves were
healthy.

The coronary arteries and aorta showed minimal
atheromatous changes in keeping with the patient's
age.

Alimentary System : Mouth, pharynx, oesophagus
N.A.D,

Stomach : N.A.D.
Duodenum : A small area of doubtful radiate

scarring was seen on the posterior wall of the 1st.
part suggestive of a healed doudenal ulcer.

Small intestine : N. '«"P.
Large intestine was normal except for mild

divertieulosls of the pelvic colon.
The liver weighed 2,150 gms. The capsule was

covered by a scanty fibrinous exudate upon the
anterior surface of the right lobe. Elsewhere
it seemed healthy. Section shored no striking
abnormalities.

Gall bla'der and bile ducts : N*A.D,
Pancreas : II.A.D.
Urogenital System : Kidneys appeared normal

maeroscoplcally.
Senal pelves and ureters : N.A.D.
Bladder was distended with clear yellow urine.
Genitalia : N.A.D.
Endocrine dystem : Thyroid, suprarenal and

pituitary : N.A.D.
Central Nervous System : Calvarium, dura and

sinuses : N.A.D.
Brain and cord were sent to Neuro-Pathology

dept. for further examination,

Microscopical findings :

Lungs s sections from the areas of consolidation
noted in both lungs show the presence of an
organising pneumonia occurring in some places in
collapsed lung tissue. Where inflammatory exudate
still persists it is found to consist largely of
fibrin with a variable numb r of histiocytes but
for the moat part this exudate has been replaced or
is in the process of being replaced by cellular
fibrous tissue which fills up the alveolar spaces
and extends into the lumina of the smaller bronchi
and bronchioles. The alveolar walls likewise
show fibrous thickening and especially in those
areas which are collapsed there is commencing septal
cell proliferation. The small cavities shown
in the consolidated portion of the right lung appearto have originated in bronchi. They appear as
chronic abscesses filled with necrotic purulent
debris and lined by a thick layer of chronic
granulation tissue heavily infiltrated with lympho¬
cytes and plasma cells.

The pleura overlying the consolidated lung is
considerably thickened by a layer of oedematous
cellular/
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cellular active granulation tissue in which a
little fibrinous exudate nay still be recogaisable.

There is no evidence of tuberculosis or of
tumour.

In other parte of the lungs there is some degree
of perivascular, peribronchial and interstitial
fibrosis. There is moderate emphysema.

Lymph glands (Hilar) : there is no evidence of
leukemic Infiltration. The changes present
indicate drainage of a septic focus - the sinuses
are distended and contain lymphocytes, plasma cells
and histiocytes ; plasma cells and histiocytes are
also present in large numbers in the pulp.

Spleen : there is no leukaemic infiltration.
The pulp is congested and contains many plasma
cells. Iron laden histiocytes ere present in some
places. The appearances resemble those seen in
" Septic spleen. M
Liver : the normal lobular pattern is present

and the portal tracts show no. abnormalities. There
is some terminal cantri-lobular congestion.

Bone marrow : from mid shaft offtemur is
entirely non-react!ve.

Heart ; The mitral valve shows well marked
fibrous thickening which for the most part is
composed of dense collagenous tissue. The appearances
are those of an old healed rheumatic lesion. In
addition, however, small platelet thrombi are
adherent to the auricular surface of the cusp.
The underlying portion of the cusp shows no reactioiji
to their presence and they are obviously terminal
in origin.

.Addendum to Microscopic Report, by Dr.Cruickshanl
Heart : (Pigs. 204, 206, 208). Blocks were

taken from the right auricle, right ventricle, left
auricle, posterior cusp of mitral valve with
adjacent auricle and ventricle (2), free part of
posterior cusp of mitral valve, posterior papillary
muscle and two patches of left ventricle showing
subendocardial fibrosis.

A single tiny patchy of fibrosis of the epi-
cardium is present in the section from right
ventricle. Early atheromatous changes are seen in
several coronary arteries in the subepicardial fat.
A great deal of fibrosis has occurred in the
myocardium, much of it being diffuse. This is
seen in the right auricle where the fibrous tissue
forms a core for the trabeculae carrme and in most
of the sections of left ventricle where the
appe ranees are those of coronary ischaemia or
healed infarction. Near the mitral valve, however,
much of the fibrosis in the ventricular muscle is
in and around septa and sometimes there is a
definite laminated arrangement of collagen fibres
around vessels. In the mural endocardium, the
only abnormality seen is a tiny patch of fibrosis
in the left auricle just above the mitral valve.
The thickening of the mitral valve is due mainly to
well-developed fibrous tissue in which capillaries
and/
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and arterioles, the latter with thick walls, run
almost to the free edge. The only cells other than
fibroblasts are scattered lymphocytes. Patches of
calcification without reaction and deposits of
haemosiderin are also seen. In one section of the
valve, there is a patch of structureless eosino¬
philic material on the auricular edge which is
continuous at one point with swollen collagen
fibres in the cusp where s elsewhere it is separated
from the cusp proper by a strand of eosinophilic
material in the plane of the valve surface.

These findings confirm the naked-eye description
of healed rheumatic endocarditis of the mitral valve,
The lesion on the edge of the valve is probably a
healed vegetation. The myocardial lesions are
evidence both of healed rheumatic myocarditis and of
myocardial ischaemia from coronary arterial disease.

Skeletal Muscle : Examination of single
sections from two blocks of quadriceps and one of
popliteus show no definite lymphoc tic foci. Slight
generalised atrophy is seen with a relative increase
in subsarcoleranal nuclei. Some fibres are swollen,
have lost their striations and are deeply
eosinophilic : here and. there such fibres are
fragmented and are undergoing phagocytosis by
macrophages.

Synovial Tissue (Pig. 15). Two blocks were
taken from the synovial membrane, one from the medial
meniscus of the knee. The membrane is lined by up
to 7 layers of cells and in one section there are
many rudimentary villi. Occasional small patches
of fibrinoid change are seen in the surface layer
and a single large villous which lies separate from
the surface consists almost entirely of homogeneous
or granular pink material which stains bright red
with Masson's stain and contains moderate numbers
of pylmotic nuclei and some haemosiderin. Along
the side facing the membrane proper this villus is
lined by a synovial layer. Beneath the surface of
the membrane proper there is focal infiltration
with lymphocytes and plasma cells, the foci being
spindle-shaped and frequently containing granules of
haemosiderin. The meniscus is frayed at the tipand?Its root are many fine villi showing the features
already described.

The appearances are compatible with, though not
diagnostic of rheumatoid arthritis.
rath lorical diagnosis :-

Agranulocytosis.
Rheumatoid arthritis (" Pelty'e Syndrome").
Bheumatlc endocarditis - Aortic and mitral valves :
mitral stenosis.
Organising pneumonia.
Fibrous pleurisy.
Splenomegaly,
Perisplenitis and perihepatitis.
Divert iculosis.
Healed duodenal ulcer.

Case/
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Case 20.

Jan: t M. aged 38. Reft- LIII/2354.
Operation 23.11.49 in Royal Infirmary, Ward 2.
History of pain and stiffness in left knee for

some week# : palpable small mass at outer side
of patella. Xray showed a very faint shadow
suggesting a cartilaginous loose body. At
operation a fibrous nodule was found attached to
the lateral border of the patella by a pedicle.
Subsequent involvement of metacarpophalangeal
joints.

Case 31.

F aged 70. Ref MHA 3467.
R& of one years' duration affecting hands,

knees and ankles. Death from bronchitis and
bronchopneumonia superimposed on renal amyloidosis
and healed pyelonephritis ; also general thrombotic
tendency. Synovial tissue obtained from left
knee (Fig. 8).

Case 22.

M aged 39. Ref PM. 632/46.
RA of 12 years' duration affecting hands,

knees, hips, feet, right wrist, neck and jaw.
Death from colchicine poisoning. Synovial tissue
obtained from right knee and first left proximal
interphalangeal joint. This case was reported in
detail by Macleod and Phillips (1947).

Case 23.

F aged 57. Ref LII1/2239 and LIV/ 488.
RA of 8 years' duration affecting wrisfc-j hands,

left shoulder and knees. Tissue obtained at
synovectomy of right and left knees respectively
(Figs. 5, 6, 12). subsequent involvement of
right elbow.

Case 24.

F aged 61. Ref : - P. i u 287/ 50,
RA of 4 years' duration affecting wrists,

hands, and feet. Death from pulmonary embolism :
also carcinoma of right ovary with extensive
peritoneal and pelvic spread. Synovil tissue
obtained from right knee.

Case 25.

James P. aged 48.
Admitted 27,5,50 to Royal Infirmary, 'ard 31
(Case 487).
Died 29,5.50.
Autopsy 31.5,50 by the writer (PM. 340/50).
Abstract of Case Notes : - Miner prior to

joining/
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joining army. Discharged from Army A*l. Returned
to his old work but injured a knee and was given
light work as platelayer. About 18 months ago had
swelling and pain in joints. 5 weeks ago began to
be very tired and breathless. On admission was
grey and cyanosed. Liver enlarged 3 fingers.
Heart sounds faint but there was a systolic and
localised mitral diastolic at apex. Treatment with
coramine, digoxin and oxygen had. little effect and
pulse became weaker until death.

Macroscopic findings -

The b^dy was that of a well developed and rather
stout, middle a<*ed man, showing considerable fullnesfc
of the abdomen. Both hands showed typical
deformities of well developed rheumatoid arthritis
with ulnar deviation at the metaearpo-phalengea1
joints, some spindling of the interphalangeal joints
particularly the 3rd. left proximal one, hyper-
extension of these joints and atrophy of the skin
of the fingers.

Examination of the other joints did not show any
abnormality. Ho subcutaneous nodules were seen.

The right shoulder was dissected and the only
abnormality discovered was a localised area of
thickening and congestion of the synovial membrane
in the upper posterior part of the joint.

Both knees were examined and showed more or less
similar and symmetrical changes. These were mainly
osteo-arthritic, indicated by some fibrillation and
loss of cartilage on the patellar facet of the femur,
A lesser degree of this change was seen on both
patellae, in both joints the synovial membrane was
congested and somewhat thickened with small villous
projections here and there, but there was no evidenc^
of a "pannus", and apart from the changes described,
the cartilage appeared completely healthy. Excessive
quantities of viscous, lemon-yellow fluid were
present in each joint.

The metacarpophalangeal and proximal inter¬
phalangeal joints of the ,3rd. left finger were
removed for microscopic examination.

Serous Cavities The pericardial cavity was
completely obliterated by adhesions, most of which
were dense and fibrous, though here and there the
two layers could be fairly readily separated and the
adhesions, though not fibrinous, appeared more
recent.

The pleural cavities were all but obliterated by
similar dense fibrous adhesions.

In the peritoneal canity there was a small
effusion of note more than 130 cc. of serous fluid,
present mainly in the lower part of the cavity,
whereas in the upper part dense adhesions were again
present, binding the whole of the anterior, upper anc
posterior surfaces of the liver to the diaphragm.

Cardio-Vascular System : Heart - 720 0. (Pigs,
209-211). The heart was moderately enlarged, this
being due to dilatation and hynertronh*/ of the right
side/
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side and to some dilatation of the left ventricle.
The muscle was everywhere paler than normal, but did
not show any other abnormality. The mural endo¬
cardium was healthy. The tricuspid valve admitted 5
fingers with a good deal to spare and on the anterior
and septal cusps of the valve small, warty, reddish
vegetations were present on the auricular surface
along the line of closure, but despite this the
cusps themselves die not appear to be thickened.
The chordae tendineae were healthy. Similar changes,
but much more marked were seen affecting the mitral
valve, both cusps of which were short and thickened,
but not calcified, so that there was no stenosis
and indeed 5 fingers could be inserted through the
opening. The vegetations, most of which were less
than 1 mm* in diameter, lay along the line of
closure on the auricular surface. Some of them,
slightly larger - one in particular was nearly 4 mm.
in di meter - lay on the auricular surface in the
angle between the anterior and posterior cusps.
Apart from this isolated example, no spread had
occurred to either the chordae tendineae or to the
adjacent mural endocardium.

On the aortic valve a number of similar small,
white vegetations were present along the line of
closure of the cusps on the ventricular aspect. Here,
there was very little thickening of the cusps
themselves and no calcification, and the valve being
competent to the crude water test. Coronary
vessels were healthy.

The aorta showed practically no atheromas
Respiratory System : Larynx, trachea and

bronchi : The trachea and bronchi showed very
considerable congestion of their mucous membrane
and contain a small quantity of mucoid material.

Lungs j (Right 1130 gas. h 960 pis.) Both lungs
were enlarged and contained a great deal of fluid.
Apart from the adhesions* already mentioned external
examination revealed a few fairly large nodules of
firm consistence. On section the oedema was
confirmed and there was also seen to be a considerable
amount of congestion, the nodules being due to a
superimposed bronchopneumonia.

Alimentary System : Both tonsils were slightly
enlarged and on section contained a small quantity
of purulent material and debris.

Pharynx, oesophagus, stomach and intestines
were healthy.

Liver (1430 gms.) Ho examination of the external
surface could be made on account of the dense
fibrous adhesions. On section a very marked degree
or chronic venous congestion was seen.

Gall bladder, biliary system and pancreas were
healthy.

Urogenital System : Kidneys (R, 180 gms. L 160
eras.) : The kidneys were normal in sire and shape,
showing no abnormality on external examination. On
section the cortex was normal in depth and rather
Pale, whereas the medulla showed fairly marked radial
striation due to congestion.

Calyces/
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Calyces, pelves, ureters, bladder and prostate
were healthy.

Lymph'tic and Haemopoletic System : Spleen
(ICO G.) The spleen was rather surprisingly small
and was attached to the diaphragm by a few dense
bands. No other abnormality was seen on external
examination. On section early congestion was seen.
TTo abnormality of the lymph nodes v/as seen anywhere
in the body.

Bone Marrow j In the mid shaft of the femur
(right) was entirely fatty.

Endocrine System : Pituitary and Suprarenale
showed no abnormality on external examination.

Thyroid : Both lobes of the thyroid were
considerably reduced in size and showed a marked
degree of fibrosis of the parenchyma. Here and there
small nodules of colloid-containing parenchyma were
seen.

Central Nervous System : The brain was
sectioned fresh but did not show any abnormality.

Microscopic findings J -

Autolytic changes mask the histological
appearances in mo3t organs.

Heart (Pigs. 212 - 214). Blocks were taken from
right auricle • right ventricle ; tricuspid valve
and root, pulmonary valve, left auricle, mitral
valve and root, postf rior cusp of mitral valve,
anterior wall of left ventricle, interventricular
septum, posterior papillary muscle, aorta (2) and
aortic valve(2).

Evidence of rheumatic carditis is seen in the
form of

a) Ascho f bodies which are scattered in small
numbers throughout the myocardium being most numerous
in the right auricle near the tricuspid valve. All
are small but show a well developed zone of 'sehoff
cells around central necrotic collagen, other cells
are scanty, being mainly small numbers of lymphocytes.
Ho healing Aschoff bodies are.seen.

b) Subacute or chronic valvulitis of all valves.
This is most active in the aortic valve whereas in
the others the inflammation is subsiding. Patches
of necrotic hyaline material (" fibrinoid") are seen
in tricuspid, mitral and aortic valves and are
mostly within the valve substance rather than on its
surface. late-let vegetations are not seen, nor are
there any Aschoff bodies in the valves.

c) Subacute arteritis mainly in the posterior
Papillary muscle.

d) Septal fibrosis sometimes perivascular is
present in all sections of myocardium.

e) Vascular epicardial adhesions with patchy
round cell infiltration but no Aschoff bodies.

Other features are patchy, loose, non-specific
infiltration of septa with polymorphs, lymphocytes
and occasional numbers of plasma cells and histiocytes
and hypertrophy of muscle fibres in right auricle,
right Ventricle and left auricle.

Lungs/
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Lunge : Two sections confirm the oedema and
congestion. They show also organising exudate in a
few alveoli and a good deal of intra-alveolar
haemorrhage.

Liver : Very severe chronic venous congestion
with marked atrophy and degeneration in the centre
of the liver lobules.

Pancreas : N.A.D.
Kidney : Venous congestion in medulla and

generalised toxic changes.
Spleen : Moderate congestion of pulp.
Pituitary : A single clump of squaraoid cells is

seen, not in the usual position around the stalk but
in the fibrous capsule at the antero-superior pole
of the gland, ifo other abnormality.

Thyroid : -ell-marked involutionary changes are
seen with fibrosis and lymphocytic infiltration.
These tend to be patchy and a good deal of functions
tissue remains.

Suprarenale : Moderate congestion in deeper
cortex.

Skeletal Muscle * Blocks were taken from rectus,
pectoral, dianhragr, psoas, quadriceps, deltoid,
muscles of left hand and tongue. JSfo significant
lesions were seen.

Peripheral Nerve (Pig. 189): Three consecutive
longitudinal blocks were taken from the right
femoral nerve and the left brachial plexus. Small
collections of lymphocytes are seen in the perimysxa
tissue or within the nerve fibre in one section from
each nerve.

Synovial tissue : Only slight patchy changes are
seen in a section from the right shoulder, namely,
congestion, necrosis of the surface layer, oedema
and perivascular lymphocytic infiltration. No
proliferation of synovial tissue is seen. Similar
but more marked features are present in sections
from three different parts of the right knee with
the addition of slight but definite increase of the
number of villi and the patchy hyperplasia of the
surface cells. No 'schoff bodies are seen.

Plexor tendons from left palm : The tendon
sheaths show features similar to but slightly less
than those in the shoulder, and the tendons them¬
selves are healthy.
Joints :

a) 3rd. left metacarpo-phalangeal : synovial
tissue is excessive and congested, but not inflamed.
There has been destruction of cartilage towards the
palmar aspect of both bones and replacement by dense
fibrous tissue without adhesions.

b) 3rd. left proximal interphalangeal : Similar
with superimposed, early osteoarthritis.

c) right sacro-iliac : synovial tissue is
present in only one of the three blocks - it is
healthy. The cartilage shows degenerative changes
of an ostco-arthritic nature and the underlying bone
trabeculae are thickened,

d) Manubrio-stemal joint : Most of the joint
has been replaced by cancellous bone with haemo-
poietic/
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poletic marrow In its spaces. Islands of' hyaline
cartilage undergoing gradual replacement by bone
are all that remain of the Joint. These findings
confirm those obtained on X-ray where there is bony
ankylosis of all except the margin of the joint on
either side..

Fathological ai agnosis : -

Inactive rheumatoid arthritis with early
osteoarthritis..
Subacute rheumatic carditis with pericardial
adhesions, Aachoff bo ies in myocardium and
valvulitis of all valves.
Pleural and peritoneal adhesions,
Congestive cardiac failure*
Bronchopneumonia,

Case 26.

Mrs. Isobel R. aged 82.
Admitted 18.10.49 to Royal Infirmary, lard 11
(Case 17869).
Died 23.10.49.
Autopsy 25.10.49 by Dr. C.C. Gardner.
Abstract of Case Notes Whilst going to

W.C. at 5.30. in morning of 18.10.49 slipped and
sustained fracture to base of neck of right femur.
Rheumatoid arthritis for many years *. Compression
fracture of right forearm with resultant ankylosis
- 70 years ago. : cholecystectomy 17 years ago :
neck abscess drained 1947. Fibrillating with
waterhammer pulse, double aortic and systolic mitral
murmurs.

On 21,10.49 operative reduction with S#ith-
Peterson pin. Rallied for an hour in afternoon of
21.10.49 injection of 1/6 g. morphine at 4.30 p.m.
21.10,49 and never recovered consciousness.

History of auricular fibrillation and two
previous cerebro-vascular accidents.

Macroscopic findings : -

Autopsy 18 hours after death. The body was that
of a well nourished elderly female showing post
mortem lividity and rigor mortis. The right elbow
was fixed in 12QP flexion. Both hands showed ulnar
deviation at the wrists, slight subluxation at the
metacarpo-phalangeal joints, enlargement of meta¬
carpal heads, and Heberden nodes. There was a gross
condition of pediculosis capitis. There was an old
scar of the Kocher's right subcostal incision, and a
recent wound of right thigh extending six inches
awnnwards from greater trochanter.

Serous Sacs : Pericardial and peritoneal sacs
N.A.D.

Pleural sacs : Left upper lobe of lung was
adherent antero-laterally over an area of 5 cm, squalre
by dense pleural adhesions to parietal pleura. There
was/
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was no free fluid in either sac.
Gardio-Vascular System : Heart : 480 gms.

Enlarged to lg- times normal size. The epicardium anc.
subepicardial fat showed no abnormality. Myocardium
was soiaev/hat flabby but of normal colour and there
were no infarcts or scars. Right auricle and
ventricle were markedly dilated. Left auricle showed
no abnormality. Left ventricle : was enlarged, anc.
walls were hypertrophied to twice usual thickness.
Pulmonary vessels : N.A.D.

Aorta : Showed increasing atheroma and
tortuosity as it ^?as traced inferiorly. The walls
of common iliac arteries and lowest part of aorta
were largely replaced by calcified atheromatous
plaques.

Pulmonary trunk was free of thrombus.
In each femoral vein some thrombus was found, but

was typical of post mortem formation.
Respiratory System : Larynx, trachea and bronchi

were coated with frothy mucus decreasing in amount
from below upwards.

Lungs : R 300 pas. L 380 gms. Visceral pleura :
N.A.D. Shape and size were normal, except for
failure to collapse of posterior parts of upper and
especially lower lobes. Cut surfaces showed marked
congestion and oedema of the dependent non-collapsed
parts, but no consolidation could be detected.

Alimentary System : Edentulous. Moth and pharynx
'

5 if.A.D.
Oesophagus : Mucous membrane was thickly coated

with frothy mucus, probably from swallowed bronchial
excretion.

Stomach, duodenum and intestines : N.A.D.
Liver : 1S60 gms. Slightly enlarged, of normal

shape, contour and peritoneal covering. Colour was
redder than average. The cut surface showed mottling
of early chronic venous congestion and some cloudy
swelling.

Gall bladder s Had been removed. There was a few
old peritoneal adhesions in this region.

Pancreas { N.A.D.
Spleen : 100 gms. fas small, but of normal shape

and surface. Cut surface showed prominent Malpighlai
bodies and shiny appearance of commencing post
mortem autolysis.

Urogenital System : Kidneys : R 80 gms. L 140 gia
Both markedly reduced in size. Capsules stripped
with some difficulty revealing granular surfaces
with whitish granules and red interspaces. In each
there were several congenital cysts, containing clear
fluid, situated in the cortex, varying in size from
1 to 3 cm. in diameter, and with smooth linings.
Hone cotnmunicated with the renal pelvis. On sect ion,
the cortex was much reduced in depth, and coarsely
mottled with grey-white patches ; it was poorly
differentiated from medulla which showed similar
changes to a less degree. There was some increase
in peri-pelvic fat, hut no hydronephrosis. Small
branches of renal arteries could be seen to have
thickened fibrotic walls.

Ureters/
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Ureters and Bladder } N.A.D.
Uterus s Small, atrophic and with a mild degree

of senile endometritis, at the fundal end of uterin£
cavity.

Ovaries : Small and atrophic.
Sndocrines : Thyroid and suprarenal glands :

N.A.D.
The right knee joint was opened : both tibial

and femoral bone ends appeared broadened. There
was some eburnatlon of patella and tibial articular
surfaces. Menisci were represented only by
peripheral fibrous rims. Almost complete rings of
osteophytes surrounded femoral, patellar and tibial
articular surfaces. Joint capsule was generally
thickened. There was no increase in synovial fluid.

Microscopic findings :-

Heart : The cusps of the mitral valve were
sectioned at intervals of 2-3 mm. revealing seanty
nodular calcification of the ring. The chordae to
the anterior cusp were thickened and slight stenosi^
of the valve was present. The aortic cusps were
thickened but not calcified. Considerable
atheromatous changes were found in all branches of
the coronary arteries.

Blocks were taken from R. auricle, right
ventricle (2), left auricle, mitral valve with
adjacent auricle and ventricle, interventricular
se turn and anterior papillary muscle. Pa .chy
fibrosis is present in all sections of ventricular
muscle examined. It is often intimately mixed with
muscle fibres and where focal is not of septal
distribution. In most places the fibrous tissue is
acellular but some foci in the papillary muscle
contain numbers of slightly swollen fibroblasts
and a few capillaries indicating more recent develoj
ment. No signs of infarction are seen, but
atheromatous changes, including calcification, affecjt
many branches of the coronary arteries.

Skeletal uscle : Blocks were taken from rectus
abdominis, pectoralis major, diaphragm, quadriceps
and psoas. No inflammatory foci are seen and
degenerative changes are minimal.

Peripheral Nerves : (Pig. 197) Five successive
longitudinal blocks were taken from a femoral nerve
and two from a median nerve and single sections from
each examined. In two sections of femoral nerve,
loose focal collections of lymphocytes are seen
within nerve bundles and in another there is an

organising thrombus in a perineural artery.
Synovial tissue : Two blocks were taken from the

synovial tissue of the right knee. One is of
fibrous type with several small villi, the other
adipose. Neither shows any hyperplasia of lining
cells ; indeed attenuation is quite often seen.
Deep to the surface region, acellular fibrous tissue
is present in excessive amounts. Very occasional
patches of fibrinoid change occur in this region,
but inflammatory changes are minimal - scattered
round/
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pound cells In the superficial parts of the
synovial membrane and around small vessels in the
capsule.

Flexor tendons of L. hand : The flexor tendons
in the palm of the left hand were dissected,
revealing no naked-eye abnormality. Sections,
however, sho™ that frequent collagen fibres are
swollen and hyaline with fragmentation and pyknosis
or karyorrhexis of nuclei. These hyaline or
necrotic fragments are being absorbed by macro¬
phages and there is scanty lymphocytic infiltration,,
the latter tending to be focal. Small numbers of
capillaries are seen associated with the areas
undergoing absorption. Bands of normal fibres
alternate with hands of affected ones. The tendon
sheaths are healthy.

Pathological diagnosis s~

Operative internal fixation of cervical fracture
ox right femur..
Hypertrophy of the left ventricle of the heart,
and dilatation of the right ventricle.
Aortic atheroma,
Pulmonary congestion and oedema.
Venous congestion of the liver.
Arteriolosclerotic kidneys with congenital
cysts.
Ankylosis of right elbow : osteoarthritis of
right knee ; rheumatoid arthritis of both
hands.
Pediculosis capitis.

Case 27.

"F aged 82. kef PM, 416/50
HA of many years' duration affecting many

joints. Death from shock following operative
reduction of fractured neck of femur. Synovial
tissue obtained from right eblow, and knee, third
left metacarpophalangeal and interphalangeal joints.

Case 28.

F aged 57. Kef :- MHA 3851.
RA of 21 years' duration affecting most limb

joints. Death from extensive pulmonary tuberculosis
and early bronchiectasis. Synovial tissue
obtained from left knee and second right meta¬
carpophalangeal joint.

Cases 29 - 34.

The sections in these six cases came from
the collection of the late Dr. Ernst Freund.

Case 35.

F aged 54. Ref : - MHA 844.
RA of 10 years' duration affecting elbows,

wrists/
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wrists, hands, knees, feet and ankles. Death from
pulmonary embolism. Synovial tissue obtained from
knee.

Case 36.

P aged 54. Kef MHA 844.
RA of 3 months' duration affecting hands, knees

and feet. Death from miliary timber culosis and
active pulmonary tuberculosis. Synovial tissue
obtained from knee.

Case 37.

F aged 70. Kef LIl/842.
RA affecting right knee for 3 years. Tissue

obtained at arthrodesis.

Case 38.

M. Ref XXXIII,/ 368.
RA affecting left knee for 3 years. Tissue

obtained at arthrodesis (Pi"1. 10).

C~se 39.

F aged 40. Kef LIV/ 2510.
RA of 9 years' duration affecting wrists,

bancs anc L. elbow. Tissue cbtalnec at, arthrodesis
of left elbow. (Pigs. 3 & 7).

Case 40.

F Ref J- PM. 36/ 51.
RA of many years' duration affecting hands,

wrists and knees. Death from cerebellar
haemorrhage and purpura following chrysctherapy.
Synovial tissue obtained from right knee and all
joints cf third left finger and from prepatellar
bursas (Big. 36).

Case 41.

M aged 62. Ref MHA 4168.
RA of 5 years' duration affecting shoulders,

wrists, hands, knees and ankles. Death from acute
cardiac failure superimposed on cor pulmonale and
emphysema : also adenocarcinoma with extensive
metastasis (primary site undiscovered). Synovial

, tissue obtained from right knee.

Case 42.

M aged 59. Ref MHA 4060.
RA cf 20 years' duration affecting hands, knees

anc feet. Death from empyema complicating chronic
bronchitis and early bronchiectasis. Synovial tissue
obtained from left knee.

Case 43.

Robert/
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Robert I. Aged 2t
A&nittec 13.12.50 to Royal Hospital for Sick
Children, Ward 7.
tied 11.5.51.
Autopsy 11.5.51, by Lr. A.E. Claireaux.
Abstract of Case notes Onset of pain,

stiffness and swelling in left shoulder anc" neck
at 2C months. Other shoulder, elbows, left knee,
left foot and left hand involved in turn thereafter,
with effusion in knee. No radiological evidence cf
bony damage. BSR 37, Wbc, 190CC, Hb 7R*. Rome
response to physiotherapy and to insulin. No
history cf rheumatic fever : heart normal.
Developed symptoms of obstruction of small intestin^:
adhesions and p ritonitis found. Died on the
operating table.

Macroscopic findings :-

The body was that of a fairly well developed male
infant aged 2g years and weighing 25 lbs. 12 czs.
Post-mortem livieity was present over the posterior
trunk and limbs. There was a surgical incision
over the left anterior chest. The incision had
been closed by sutures and was the site cf an
operation for cardiac massage. There was a linear
incision closed by sutures in the right anterior
sbccininal wall. It viras the site of an operation to
relieve intestinal obstruction.

The wrist joints and knee joints were swollen.
When the left wrist joint and the left knee joint
were opened, yellow purulent fluid escaped. Specime
were taken for culture. The left knee joint showed
a marked degree of synovitis. The synovial membrane
was swollen and bathed in yellow fluid. The
articular cartilage was remarkably healthy ; no
destruction had occurred.

Head : Dura mater and pia-arachnoid were
perfectly healthy. Falx and tentorium were intact.
Brain was firm and on section no intra-cerebral
lesion was found.

Neck and Thorax : Pharynx and oesophagus were
healthy.

Thyroid and thymus glands shewed nc abnormality.
Car ical lymph nodes were very slightly enlarged.

Cn section they hac a homogeneous appearance.
Trachea and bronchi were healthy. There was some

thick mucus in the major bronchi.
Pleura was dull. Numerous adhesions were present

between the visceral and parietal pleura on both
sides. No free fluid was present.

Lungs were poorly expanded. There were areas of
collapse at the apex of the upper and lower lobes of
both lungs. On seticn the lungs were found to be
deeply congested and poorly aerated. There was no
pneumonia.

Pericardium was cull and there were dense
aches!ons between the visceral and parietal pericardi
These adhesions were very strong for the two layers
of pericardium cculc not be separated from one
another./

ns
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another.
The myocardium of the right ventricle was rather

flabby* The tricuspid and pulmonary valves had a
normal appearance. The right atrium was healthy.
Foramen ovale was closed. Endocardium of the left
ventricle was healthy. Aortic valve was normal.
Mitral valve was healthy.

Abdomen : peritoneum was dull and fine flakes
of fibrin were adherent to the peritoneal surface
of the colls cf' Intestine and lightly bound the
coils to one another. The mesentery was rather
oedematous and. swollen. The mesenteric lymph nodes
were moderately enlarged and had a fleshy
appearance on section.

The appendix was buried in seme oedematous tissu^
but was not inflamed.

Stomach was of expected size and contained a
little mucus.

Duodenum was healthy. Jejunum showed a few
patches of congestion. Ileum showed numerous patches
of intense congestion and numerous small areas of
acute ulceration were present an3 were more plentiful
towards the lower end. These areas of ulceration
had not affected the Peyer's patches which appeared
to be healthy. The ulcerated areas were very
superficial. They were Intensely congested ana some
blood had oozed from their surface. Specimens
were removed far bacteriological examination. The
appear? nee was that of acute enteritis of unknown
aetiology. The colon was healthy.

Liver was o.f expected size. Capsule was smooth.
On section the organ had a normal appearance. Gall
bladder was large and contained some dax'k green
bile. Bile diets were healthy.

Spleen v/aa one and a half times the noxvnal size.
Capsule was smooth. On section the pulp was found
to be rather soft.

Suprarenal glands and the pancreas were healthy.
Kidneys were of expected size. Capsule was smooth

and stripped easily. Cn section the cortex and
medulla were healthy. Ureters were slightly dilated
Bladder was healthy anc contained e large quantity
cf clear yellow urine.

Bacteriological Report Effusion from left
knee : Direct film - Very numerous polymorphs. A
few large mononuclear cell3. Occasional endothelial
cells. Nc organisms. Culture - (aerobic) -
No growth after 72 hours.

Effusion from left wrist : Direct film -

Excess of polymorphs. A few large mononuclear cells
and an occasional lymphocyte. Nc crvanisms. Culture
(aerobic) - No growth after 72 hours.

Contents of ileum Direct film - Red blood
cells. Mononuclear cells. Very numerous polymorphs.No organisms found. Culture - H - avy growth cf"
enteroccccl.

Peritoneal fluid and exudate from bowel Nc
pathogenic organisms of the dysentery or enteric
group isolated.

Microscopic/
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Microscopic findings

Lungs : The pleura Is healthy. The lungs are
intensely congested and very oedernatous. The
bronchi are healthy and their epithelium Is intact.
Many contain acidophils oedema fluid and numerous
polymorphonuclear leucocytes. In many areas there
is severe consolidation ahdthe alveoli are packed
with polymorphonuclear leucocytes and histiocytes.
The appearance is that of a hypostatic pneumonia
developing In very oedematcus lungs.

Thyroid bland : The acini are lined with cubical
epithelium and are well filled with colloid.

Kidneys s The capsule Is normal. The glomerular
epithelium and capillary tufts have a normal
appearance. The tubules show early post-mortem
change.

Spleen : The capsule and trabeculae are normal.
The pulp la cellular and the Malpighlen bodies are
well developed and have a normal appearance.

Heart : The myocardium is healthy. There is
no evidense cf acute rheumatIsm,

Liver : There is considerable venous congestion
and the liver cells show early fatty changes
affecting all zones of the lobules. The portal
tracts have a normal appearance and the bile diets
were healthy.

Mesenteric Lymph Nodes : The capsule is normal.
The germinal centres are large and show reticulum
cell proliferation. There are numerous histiocytes
cn the sinusoids. The appearance is that cf non¬
specific lymphadenitis.

Ileum : Sections from the ileum show non¬

specific superficial ulceration of the mucosa. The
bowel Is congested.

Pancreas : Tho acinar epithelium and islet tissue
are healthy. The cucts and fibrous tissue stroma
have a normal appearance.

Heart : Sections were examined from the right
auricle, tricuspid valve and root, left auricle, *
mitral valve and root, interventricular septum,
aortic vslye and anterior cusp of mitral valve.
Vascular pericardial adhesions and Infiltration cf
the ventricular myocardium, with small foci of
lymphocytes, polymorphs, plasma cells and histiocytes
were the only abnormalities seen. No Aschoff bodies
or valvulitis were present.

Left Knee (Big. 16) : Five blocks were taken.
Most cf the synovial tissue showed slight thickening
of the surface layer without villous hyperplasia.
Leep to the surface there was oedema and congestion
throughout. In places this was accompanied by
infiltration with lymphocytes and plasma cells of
both focal and diffuse distrl ution and a few
proliferating fibroblasts, whereas elsewhere well-
formed fibrous tissue predominated. Polymorphs and
eosinophils were scattered tbrcu~i. the more active
areas. "imllar tissue extended ever the surface cf
the articular cartilage.
Right/
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Right wrist ; Synovial tissue was similar to
the knee with a greater degree of destruction of
articular cartilage.

Muscle : Blocks were taken from rectus
abdominis, pectoralis major, diaphragm, psoas and
quadriceps. Occasional small lyraj horrhsges were
seen in diaphragm and psoas.

Nerve : Seven blocks were taken from brachial
plexus and femoral nerve. Ho lesions were seen.

Pathological diagnosis

Juvenile rheumatoid arthritis.
Adherent pericardium.
Old-standing pleural adhesions.
Very early fibrinous peritonitis ana acute
enteritis, with non-specific ulceration of
Ileum.
Hypostatic pneumonia.

Case 4-4.

F aged 74. Ref :- P.M. 317/ 51.
RA of 2 years' duration effecting hands and

wrists. Death from pontine haemorrhage
complicating severe benign nephrosffiferosis. Synovial,
tissue obtained from right knee, third right
metacarpophalangeal and proximal interphalnngeal
joints.

Case 4 5.

F aged 59. Ref :- LV/ 1232.
RA of 17 months' duration affecting shoulders,

elbows, wrists, hips and knees. Tissue obtained
at cup arthroplasty of right hip (;ig. 9).

Case 46.

M aged 62. Ref PM. 391/51.
RA of two years' duration affecting shoulders,

elbows, wrists and h«nds. Death from cardiac
failure and severe exfoliative dermatitis following
chrysotherapy, Synovial tissue obtained from
right knee and a proximal interphalangeal joint.
Case 47.

M aged. 53. Hef MHA 4392.
RA of 5 years' duration affecting hands, feet,

right shoulder and elbow, wrists and knees. Death
from malignant tumour of ileum with very extensive
metastasis. Synovial tiasiie obtained from ri&ht
knee and third right metacarpophalangeal joint.
Case 4B.

- aged 72. Ref :- MBA 3917.
RA of' several veers' duration (? 5) affecting

hands/
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hands and knees. Death from left ventricular
failure complicating severe benign nephrosclerosis:
also chronic mitral and aortic endocarditis.
Synovial tissue obtained from a metacarpophalangeal
and proximal interphalangeal joint.

Case 49.

F Kef LV/ 2384.
RA of 7 years' duration affecting shoulders,

h^nds, knees and ankles. Tissue obtained at
arthrodesis of left knee.

Case 5C.

F aged 45. Kef s- MHB 724.
Ra of 7 years' duration affecting hands, knees

and feet. Tissue obtained at arthrodesis of
left knee.

Case 51.

M aged 64. Ref XLI / 433.
RA of 10 years' duration affecting wrists,

shoulders and right knee. Tissue obtained at
arthrodesis of right knee.

Case 52.

W aged 59. Ref MHB 711.
RA of 3 years' duration affecting elbows,

wrists, knees and ankles. Tissue obtained at
arthrodesis of' right knee.

Ca.se 53.

F aged 60. Ref BHB 985.
RA of 15 years' duration affecting hands,

wrists, knees, ankles and feet. Tissue obt ined
at arthrodesis cf right knee.

Case 54.

M. Ref EHB 1038.
RA of 11 years' duration affecting all joints

except ankles and feet. Tissue obtained at
arthrodesis of right knee.

Case 55.

F aged 19. Ref EHB 989.
RA of three years' duration affecting right

shoulder, wrists and knees. Tissue obtained at
arthrodesis of left knee.

Case 56.

M aged 53. Ref EliB 579.
RA of 5 years' cura i~bn. Tissue obtained

from/
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from knee.

Case 57.

F aged 33. Ref EHB 988.
RA of 6 years' duration. Tissue obtained from

knee.

Case 58.

M aged 32. Ref EBB 1242.
RA of 3 years' duration. Tissue obtained

from knee.

Case 59.

F aged 66. Ref EHB 1597.
RA of IV years' duration. Tissue obtained

from left knee.

Case 60.

F aged 48. Kef MHB 2822.
RA with splenomegaly, lymphadenopathy, anaemia

and leukopaenia (" Felty's Syndrome") of 10 years'
duration, hands, elbows, knees, wrists, shoulders
affected. Bursae and nodules on both elbows.
Tissue from wall of bursa on left elbow (Fig. 51).

Case 6U

Robert C. aged 66.
15.7.49. Specimens submitted for examination

with diagnosis of ? fibroma of forearms cf 6 years'
duration (EHB 2710). No information given about
arthritis but specimens reported ss identical with
subcutaneous nodules of rheumatoid arthritis
( Ir. K. Rhaney) (Figs. 96 and 97).

20.12.50. Further specimen (313 3299)
submitted following enquiries by the writer. This
was described as "f olecranon bursitis " of 1C
years duration and was reported as subcutaneous
nccules of rheumatoid arthritis in wall of bursa
by the writer (Fig. 49).

31.1.51. better from clinician (Mr J.C.Milne,
Bangour hospital), to effect that Xrays of hands
and wrists show advanced rheumatoid arthritis.

Case 62.

M aged 45. Ref MHB 4729 ana 4915.
RA of three years' duration affecting elbows,

hands, knees, "nkles, feet and cervical spine.
Also bronchiectasis and calcinosis circumscripta.
Tissue obtained from bursa on left and right elbows
respectively (Fig. 50).

Case S3.

Christina/
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Christina S. aged 37. Ref RCP 1244/47.
Tenosynovitis of wrist developed shortly before

typical RA which effected wrists, hands, knees,
cervical spine and feet. Tissue obtained from
extensor tendon sheath of wrist (Fig. 55).

Case 64.

M aged 26. Ref XLV/ 358.
Swelling ri^it ankle and tendon sheaths of

wrist for several months. Tissue obtained from
tendon sheaths. Subsequent involvement of .'Joints
of hands1.

Case 65.

M aged 47. Ref MHB 8970.
RA of 4 years' duration affecting hands, ankles

and right foot. Involvement of tendon sheaths
on dorsum of wrist three years after onset of
arthritis. Tissue obtained from tendon sheaths
(Fig. 54).

Case 66.

M aged 43. Ref LIII/ 2579.
RA of three years' duration affecting hands,

elbows, knees and feet. Multiple " ganglia "
over metscarj ophslungeal joints. One of' these
was sent for examination as a " cyst " with no
information about the arthritis. This was suspected
on histological examination of tendon sheath and a
nodule of rheumatoid type by Prof. A.C.P. Campbell
and confirmed by the writer crRbxamination of the
patient.

SECTION II.

All the cases used for this Section have been
listec already under Section I. They were
Cases 1, 4-1C, 12, 13, 15, IP, 18, 19, 23*27, 37,
.39-41, 43, 44, 49, 5C and 54. Bee Table XVIII,
p. 87.

BFCTICN III.

The following cases listed under Section I were
used for this Section also Cases 1, 2, 12, 18,
2C, 33, 40, 48, 60-62 and 66.

Case 67.

F aged 68. Ref MHB 2487.
RA of 24 years' duration affecting all limbs

joints. Nodule from right ulnar border.

Case 68.

F aged 64. Rof :- LI/ 1C29.
RA of two years' duration affecting wrists, hands,

ankles/
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ankles and feet. Nodule from right elbow region.
The patient also had mitral stenosis.

Case 69.

F aged 50. Ref LI/ 1194.
RA of 10 years' duration affecting hands and

knees. Nodules on dorsal aspect of right second
and third fingers. Tissue from one of these
( Figs. 81 and 82).

Case 7C.

M aged 31. Ref MHB 2624.
Pain In shoulders for 9 months *=nd in left knee

and feet .^cr 8 months. Gonorrhoea 1C years

previously. On examination spindling of i'. ter-
phalangeal joints, oedema of hands and wrists.
Nodule on extensor aspect right elbow. Liagnosed
at first as subacute rheumatism and later as very
early, acutely active rheumatoid arthritis (Fig.85).

Case 71.

F aged 59. Ref MHB 270.3.
RA of 5 ye»rs' duration affecting shoulders,

elbows, wrists, hands and ankles. Nodule over
second right intarphslyngeal joint. The patient
also had mitral stenosis.

Cane 72.

M aged 55. Ref MHB 2849.
KA of 10 years' duration affecting elbows,

hands, knees end left ankle. Nocules on both
elbows, ulnar borders, over metacarpophalangeal and
interphalangeal joints of most, fingers, ischial
tuberosities and feet. Also silicosis and emphysema.
Nodule taken from ulnar border.

Case 73.

M aged 36. Ref MHB 2916.
RA of one years' duration causing stiffness cf

fingers but no other joint symptoms. Nodules over
third right and both fifth proximal inter-phalangeal
joints. Subsequent development of" typical joint
lesions in ends and knees. Nodule taken from third
right finger.

Case 74.

M aged 24. Ref MHB 29 68.
RA of 4 years' duration affecting shoulders,

hands, knees and feet. Single nn^ile on each elbow.
Tissue taken .from left elbow, (jbig. 87),

Case 75.

f /
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F aged 57. Ref MHB 2987
HA of 3 years' duration affecting shoulders,

wrists, hands, knees, ankles and feet. Two nodules
ever right ulna (Fig. 87).

Case 76.

F aged 48.
RA of 22 years' duration with nodule on forearm

for 4 years (Figs. 78 and 80).

Case 77.

M aged 35. Ref J- MHB 3077.
RA of 18 months' duration affecting shoulders,

wrists and hands. Rocules ever each elbow. Four
previous attacks of rheumatic fever resulting in
mitral stenosis and incompetence and aortic
incompetence.

Case 78.

M aged 4C. Ref MHB 3142.
RA of 7 weeks' duration affecting shoulders,

elbows, bands, ankles arid feet. Nodule over left
ulnar border.

Case 79_.

F aged -55. Ref MHB 3292, 3457 , 884 2 (a).
RA of 5 years' duration affecting shoulders,

elbows, hands, knees and f'eet. Nodules over elbows
and left thumb, some of which have disappeared.
Tissue obtained from nooules over each elbow ( 3292
anc 3457) and 2 a years later from recurrence on
right elbow (8D42 (b)).

Case 80.

F aged 68. Ref MHB 3341, 3431.
RA of 9 years' duration affecting shoulders,

wrists, hands and knees, Modules over rip^it elbow,
left ulnar border and interphalangeal joints.
Tissue taken from right ulnar border (MHB 3341,
Fig. 103) and ri $nt elbow (MHB 3431, Fig. 94).

Case 81.

F aged 81. Ref MHB 3340, 4551 : MHA 4251.
RA of 3 years' duration affecting shoulders, wrists

hands ' nd knees. Multiple nccules on scalp, knees,
shins, ankles and left foot. Tissue taken from lefjt
knee (MHB 3340, Fi<~s. 88-93. 95). Subsequent
development of nodule over dorsal spine ten months
later (MHB 4531). Death from bronchopneumonia two
ye rs later when chronic mitral endocarditis was
disc ever ed.

Case 82.

F/
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F. Ref LIl/ 1856.
Hodul s from elbow region diagnosed as

"fibrclipcmata" had histological appearance of
rheumatdd. nocUles. This was confirmed, the
joints involved beinm hands, wrists and right&nee :
elso prepatellar bursitis : duration 9 years.

Case 83.

M aged 61. Ref MHB 5012.
RA of 3 years' duration affecting shoulders,

wrists, hands, knees, ankles and feet and lcwer
spine. Bursae and nodules on extensor surfaces
of elbows. Subcutaneous and cutaneous nodules on
thumbs end right index finger. The cut- neous
nccules were numerous and of short duration, many
cf them ulcerating and then healing. Also
episcleritis. Tissue obtained from right thumb
(Jig. 86).

Case 84.

F 53. Ref j- MHB 5112.
Severe RA affecting shoulders, wrists, hands,

knees and feet. Nodules on elbows. Bilateral
iritis. Tissue obtained from left elbow.

Case 8 5.

Nodule from collection of the late Dr. Brnst
Fround.

Case 86.

F aged 67. Ref LIII/ 1045.
Swelling from left forearm diagnosed as " ? tophi

ganglia or lipcmata !t had histological appearance
of rheumatoid noailes. This was confirmed, the
joints involved being shoulders, wrists and hands :
duration many years. Also hypertension with
minor cerebral vascular accident.

Case87.

F aged 5C. Ref' MHB 6066.
RA of 39 years' duration affecting elbows, wrists

hands, ankles and feet. Nodules on both elbows - nd
left wrist. Tissue obtained from left elbow (Fig.
98).

Case 88.

J aged 50. Ref LXV/ 673.
Nodule from, extensor surface of forearm dia rnosed

as " multiple xanthomatosis," h»i histological
appearance of cholesterol-containing rheumatoid
nodule. This w-s confirmed, the joints involved
being the wrists and hands ; nodules on both ulnar
borders. Xanthomata of eyelids : s lencmeguly.
Case/
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Cass 39.

F aged 64. Ref MHB 6C65, 6120.
RA of 15 year3' duration affecting shoulders,

elbows, hands and knees. Nodules on both
elbows. (Jig. 1C2) Also bronchiectasis.

Case 90.

Nodule sent by Dr. H.F. West, Sheffield.

Case 91.

M aged 45. Ref MIIB 6460.
RA of 12 years' duration affecting shoulders,

elbows, wrists, hands, knees and anicies. Nocules
on both elbows - tissue from left side.

Cane 92.

M aged 50. Ref MilB 6461.
RA of 20 years' deration affecting left

shoulder, right elbow, wrists and hands. Nodule
on right elbow.

Case 92.

M aged 29. Ref MHB 5993.
The details of this case are given in the text

(p. 140) The writer is indebted to Ors. Philip S.
Bench, P'.G.L. Bywaters, J.P. Kulka and Couglas E.
Collins for opinions about the section.

Case 94.

F aged 51. Ref MHB 69 61.
RA of 1C years' duration affectinr shoulders,

elbows, wrists, hands, knees and f nkles. Modules
on left elbow.

Case 96.

F aged 22. Ref J,jv/ 1882.
Specimen submitted with diagnosis "bursa of

elbow * and no information about arthritis had
histological appearance of rheumatoid nodules with
adven itious bursa formation. This was confirmed,
the joints affected being hands and feet : duration
5 years.

Case 97.

M agec 40. Ref MHB 1855.
RA of four ye rs' duration effecting shoulders,

and wrists. Nocules on elbow and toes. Also
psoriasis.

Case 98.

M/
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M age a 64. Ref LIV / 2550.
Nodules submitted as " lipomata n of both

forearms. Large one ( 7.5 x 5.5 x 3 cm.) on right
side was a fibroma whereas smaller one cn left
side was a rheumatoid nodule (Figs. 83 and IOC).
Diagnosis confirmed, joints affected being elbows,
wrists, hands, knees, >nkles and cervical spine.
Other nooules on left wrist and left ankle.

Cage 99.

M aged 61. Ref LI?/ 2318.
Specimen submitted as a fibroma had histological

a;pe ranee of rheumatoid nocule. This was
confirmed, the joints affected being hands and
feet : duration 10 years.

Case IPC.

M aged 57. Aief LV/ 2243.
RA affecting wrists, hands and left knee.

Nodule on right knee.

Case 101.

F aged 56. Raf j- PM. 624/51.
RA of 28 years' duration. Death from diabetic

coma. Nodule found on elbow.

Case 102.

F aged 65. Ref SB 1181.
RA of 7 years* duration. Nodules en dorsum

of fingers of both hands.

Case 103.

P aged 46. Ref a£ 1358.
RA of unknown duration. Nodules on both

elbows and knuckles. Tissue from knuckle.

Case 104.

F aged 12. Ref XLVIl/ 637.
Sea text p. 140 and Fig. 104.

Case 105.

3eea«§3t $8-161 and l^B igj.19.
Case 106.

H aged 53. Ref KHB 6118.
See text p. 161 and F .128.

Case 107.

M aged 54. Ref KBA 2417.
See text p. 171 and Fig. it*.

Case/
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Case 108.

F aged 13. Li/ 387.
See text p. 165 and Fig. 132.

Case 1C9.

F aged 66. Ref XL/ 63.
See text p. 161 and Fig. 129,

SECTION IV.

The following eases which were used In this
Section have been listed previously

Cases 1, 2, 4, 5, 7-10, 12-14, 16-19, 21,
24-28, and 43 - under Section I and Cases 70,
72-74, 77, 78 and 81 - under Section III.

The following living patients suf'ferwed from
typical uncomplicated rheumatoid arthritis, one
or more small blocks (indicated in brackets) being
removed at biopsy by the writer from the muscle
mentioned :-

Cose 11C Ref MK3 2573 right deltoid (2)
113 2867 1 n (2)
114 2985 right quadriceps (1)
116 30C4 " * (2)
118 3©05 " " (1)
119 3012 R. extensor wrist( 3)
121 30 5 6 rt •tt ft (1)
122 3078 L. ff ft (2)
123 3090 ti tt tf (2)
124 3089 ft. ft ft (2)
126 3109 rt tt ?! (1)
128 3122 n rt If (2)
129 29 66 left deltoid (1)
13C 29 67 ft. extensor wrist (1)
132 3245 it tf tr (1)
133 3251 tt V n (1)
134 3252 !1 it (1)
135 3291 tr *f ri (1)
137 3408 ri ght celtoic (1)
138 3418 ft. extensor wrist (2)
139 ,5417 tr tf » (2)
140 3433 n ft rt (2)
141 3432 ft rt tt (2)
142 3447 tt tr ( 2)
143 3287 tt t? tr (1)
144 3286 right deltoid (1)
145 3461 ft. extensor wrist (2)
147 3480 rc t» ti (2)
148 3520 ff r? tt (2)
149 3619 tf rt it (2)
150 3545 tf n it (2)
151 3617 cr r? it (2)
152 3616 i> ft « (2)
153 3625 ft ff ft (2)
154/
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Case 155 Ref 3653 ricrht extensor wrist (2)
156 3652 ti t» t» (1)
157 3684 f! tt n (2)
158 3683 ft it (2)
160 3710 tt if It (2)
161 3790 tt n tt (2)
162 3789 tf « tt (1)
163 3795 ft n tl (2)
164 3794 n if tt (2)

* 166 .'3846 n rt tt (2)
171 3917 n tf n (1)

* Case of juvenile rheumatoid arthritis.

In the following living patients, the rheumatoid
arthritis was complicated by one or more other
conditions. Muscle tissue was obtained as above.

Case 111.

Ref;- MHB 28® right quadriceps (1)
Other conditions recent syphilis and

gonorrhoea.

Case 112.

Ref MHB 2850 right deltoid (1)
Other coneitions mitral incompetence

.following rheumatic fever.

Case 115.

Ref MHB 2984 left deltoid (1)
Other conditions rheumatic fever 25 years

previously.

Case 120.

Ref MHB 3013 left extensor wrist (2). Figs.
142 and 143.

Other condition cuocenal ulcer.

Case 125.

Ref MHB 3110. right extensor wrist (1)
Other condition peptic ulcer.

Case 127.

Ref MHB 3121 right extensor wrist (2)
Other ccnc'iticn methaemoglobinuria.

Case 131.

Ref MHB 3246 right extensor wrist (1)
Other condition psoriasis.

Case 136.

rtef MHB 3409 right extensor wrist (2)
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Other condition inactive pulmonary
tuberculosis.

Case 146.

Ref :- MHB 34 62 right extensor wrist (2)
Other conditions s- old rheumatic heart disease

and chronic bronchitis.

Case 165.

Ref MHB 3818 right extensor wrist (2)
Other condition rheumatic fever 10 years

previously.

Oase 167.

Ref MHB 3970 right extensor wrist (2)
Other condition rheumatic fever 41 years

previously.

Case 168.

Ref MHB 3990 right extensor wrist (2).
Other condition diabetes mellitus

Case 169.

Ref MHB 3918 right extensor wrist (1)
Other conditions hypertension and

congestive heart failure.

In four other cases, muscle was obtained at
autopsy
Case 117.

M aged 71. Ref MHB 3003 : MHA 3219.
RA of 3 years' duration affecting elbows, hands,

knees and ankles. Death from liver failure
following viral hepatitis : carcinoids of small
intestine t senile hyperplasia of prostate. Muscle
tissue obtained from rectus abdominis, pectcralis
major, diaphragm, psoas, quadriceps, deltoid and
tongue. Biopsy taken previously from right
extensor wrist.

Case 159.

M aged 60. Ref s- MHB 3711 : PM. 132/ 49.
RA of 8 years' duration affecting hands, wrists,

left shoulder and right ankle. Death from acute
liver necrosis due to viral hepatitis : acute
pancreatic necrosis : carcinoid of ileum. Muscle
tissue obtained from rectus abdominis, quadriceps,
gastrocnemius and tongue. Biopsy taken previously
from left extensor wrist.

Case 170.

F/
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F aged 50. **ef ;- MHA 3018.
RA of 16 years' duration affecting many joints.

Death from extensive pulmonary tu erculosis :
pericarditis. Mtascle tissue obtained from rectus
abdominis, pectoralis major, diaphragm, psoas,
quadriceps and tongue (Figs. 147, 161).

Case 172.

F aged 75. Kef MHA 3831.
RA of 12 -rears' duration. Death following

laparotomy for Inoperable carcinoma of gall bladder
with extensive metastasis, Muscle tissue obtained
from diaphragm.

SECTION V.

All the cases used In this Section have been
listed previously -

Cases 1, 2, 7-10, 12-14, 16-18, 22 and 24-28 -
under Section I and Cases 117 and 172 - under
Section IV.

SECTION VI.

The following cases which were used in this
Section have been listed previously -

Cases 1, 2, 4, 7-1C, 12-14, 16-19, 21, 22,
24-28, 35, 36, 40-44 and 46-48 - under Section I

Cases 81, 101, and 107 - under Section III and
Cases 117, 159, 170 and 172 - under Section IV.

Other cases used in this section are listed
below, along with the lesions other than rheumatoid
arthritis found at autopsy.
Case 173 Ref PIS 155/43 Severe exfoliative

dermatitis following chrys
therapy : Confluent
brcnchcpneumcnla.

174 382/40 Psoriasis j bilateral
apical tuberculosis.

175 370/47 Mitral stenosis : congest¬
ive cardiac failure.

176 592/38 Pulmonary embolism followi
R. femoral phlebothrombosi

177 175/38 Carcinoma of silenic
flexure.

178 162/33 Congestive cardiac failure
(no microscopic sections
available).

179 50/29 Cirrhosis of liver shenlec
pyelonephritis (no micro,
sections av&ilable).

180 EHA 489 Fracture of right femur :
fat embolism in lung, brai
kidneys and heart, (no
micro, section from heart)

181 MHA 3416 Purulent bronchitis and

(Case/
early bronchopneumonia.



435.

(Case of Juvenile rheumatoid arthritis)
Case

182
183

Ref.
MHA 1717
MHA 1347

184 IfflA 351

185 MHA 215

186 PM 357/38

187 PM 178/47

188 PM 304/43

189 PM 134/43

190 PM 474/47

191
192
193

MHA 4075
MHA 4201
MHA 4104

194
195

MHA 4553
PM 69/52

Bronchopneumonia
Aplastic anaemia following
chrysotherspy.
Chronic bronchitis :

congestive cardiac failure.
Bilateral pyonephrosis and
nephrolithiasis.
Purpura and massive tube-
ovarian haemorrhage following
chrysotherapy.
Cerebellar haemorrhage
following a fall : benign
nephrosclerosis : mitral
stenosis (no microscopic
section from heart).
Haemorrhage anaemia :duodenal
ulcer
Intestinal obstruction
(retention of faeces);
Hepatic and renal tubular
necrosis following chrysotherajpy
Bilateral bronchopneumonia
Bilateral bronchopneumonia
Cystic disease of lungs:
pneumcnia fo11owing broncho-
graphy

Carcinoma breast : phlebo-
thrcmbosis axillary and femorajL
veins : pulmonary embolism :
early renal and adrenal
amyloidosis.

ANKYLOSING SPCNLYLITIS.

SECTION I.

In the following cases, synovial tissue was
obtained at arthroplasty or arthrodesis and in all
except Case 202, the material was supplied by
Mr. D.L. Savill, lately Assistant Orthopaedic
Surgeon, Bridge of Earn Hospital.
Case 19 6.

f Involvement cf sacro-iliac joints and hips :
tissue taken from riaht hip.

Case 197.

Sse pp. 435 a and b.

Case 198.

M aged 46. Involvement of sacro-iliac joints,
lumbar, thoracic anc cervical spine, knees, ankles
and/
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Case 197.

John (t. , aged 39. Ankylosing spondylitis,
began as pain and stiffness in the gluteal regionsat trie

^ age of 27. When seen eight years later, the
thoracic and lumbar spine were rigid and movement
o.b hie hips was limited. B. 8. 8 was 80 ma. in one
hour, flexion deformity developed thereafter in
both hips. Arthroplasty of the hips was carried
out on the right side on 10.5,49 and on the left
side on 7.6.49.

lead and Neck of Wight Femur and Tissue from
acetabulum : Naked-eye : A few tags of villous
synovial membrane are adherent to the neck of the
femur. The articular cartilage has only a few normal
areas. Elsewhere it is pale, rough, thin and pitted,
ieveral areas, including one around the fossa for
the round ligament have only a very thin layer of
translucent tissue overlying the bone which is deep
red in colour. On section, the part of the head
suoero-lateral to the fossa consists of pale yellow
material, and this tissue also spreads round towards
the lower edge of the fossa. Elsewhere the
cancellous bone is normal and contains red marrow.
The tissue from the acetabulum is triangular,
measuring 2 x 2.5 by 0,7 cm. One surface is smooth
and red, the other irregular and mixed red and
yellowish-white. The cut surface is mainly reddish-
brown flecked with yellow and white areas and has
the consistence of fibrous tissue.

Microscopic The synovial membrane (Fig. 20)
is of areolar type with numerous villi. It is
lined on its inner surface by one to six layers of
plump polyhedral cells with little intercellular
substance. The vessels in the core of the villi
are often congested and cuffed with round cells, and
similar cells occur in dense foci which include
small vessels. The cells in the foci are mainly
lymphocytes and plasma cells, the latter lying mainl|y
towards the looser periphery of the foci. No
collagen damage is seen. Though there is no recent
haemorrhage, occasional deposits of haemosiderin
are seen either in histiocytes or free in the
tissues. The head of the femur shows thinning or
complete absence of its articular cartilage. Where
present the regular arrangement into layers is lost,
the colls are swollen and lie in clumps of up to
six cells. The matrix is normal. The surface of
the cartilage, or where it is missing, the bone is
covered by a layer of vascular collagenous connectiv
tissue which shows a diffuse and focal infiltration
with round cells. The bone trabeculae in the head
are reduced in size and numbers nd in the sections
examined there is occasional osteoclastic absorption
deep to the sub-chon<ral plate. The marrow spaces
contain fat especially superficially, though the
deeper ones contain some haemopoietic tissue. A
few round cell para-vascular foci occur in the
superficial spaces, but there is no granulation
tissue here. The tissue from the acetabulum appear
to/



435 b.

to be synovial membrane of adipose type, but its
architecture and cytology have been obscured by
widespread haemorrhage, most of which is very
recent. One edge is recognisable as a synovial
surface and at one ooint shows villous formation
with hyperplasia of surface cells, some of which
are multinucleate. Most of the section consists
of adipose connective tissue infiltrated with
red cells and containing dense round cell foci
similar to those already described. The vessels in
and around the foci are mostly capillaries with
swollen endothelium. Collagen fibres throughout
the section are often swollen but not necrotic.
Arterioles and arteries deep in the membrane have
their walls considerably thickened by fibrosis of
all coats and are occasionally thrombosed

Head and Neck of Left Femur and Soft Tissue
from Hip Joint : Naked-eye s- Appearances are
very similar to those in the other specimen, thus
there are tags of villous synovial membrane at the
junction of articular cartilage and bone, and
prominent lipping of the anterior and posterior
aspects of the articular surface. A good deal more
normal articular cartilage is present than was seen
on the head of the right femur. This is particularly
so on the anterior surface, though here and there
small tags of soft tissue are adherent. The fossa
for the round ligament is larger than usual and
around it, the cartilage is thin or has been
replaced by semi-translucent soft tissue. On sect!oh,
the cartilage is normal in thickness and appearance]
except near the fossa where it is thin. The
cancellous bone is normal and contains red marrow.
The soft tissue consists of three pieces of firm
fibrous tissue with pale reddish-pink surfaces,
measuring 2.8 by 1.0 by 0.5, 2.0 by 1.0 by 0.7 and
2.0 by 1.2 by 1.0 cm. respectively. On section the
appearances are similar - firm white tissue with
areas of congestion and haemorrhage.

Microscopic :- Blocks taken from the synovial
membrane and the soft tissue all show the same type
of tissue and the changes are the same as those
already described for the previous specimen, viz.,
areolar type of synovial membrane with the following
features -
i) villous architecture
ii) synovial cells several layers thick, with

fibrinoid change affecting the surface in several
places,

Hi) very great congestion,
iv) focal and diffuse infiltration with round cells

and
v) a few areas of recent haemorrhage,

tround some of the capillaries, the fibrous tissue
has a laminated distribution and some of the
arterioles are thick-walled with occasional
thrombosis.

Summary : The appearances in both thes<: specimens
are those of a chronic arthritis with destruction of
the articular cartilage by granulation tissue and
consequent fibrous ankylosis. The histological
features in no way differ from those of rheumatoid
arthritis. ~
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and hips : also iritis. Tissue obtained from both
hips.

Case 200.

M aged 34. Involvement of ankles, knees, hips,
whole spine, elbows, wrists, fair anc ankles. Tissuje
obtained from both hips.

Case 202.

M aged 26. Involvement of hips, knees, ankles,
knees, lumbar and sacral spine, left shoulder,
feet. Tissue obtained from left knee (Fig. 21).

Case 203.

M. Tissue obtained from a hip.

Material from Case 199 was chained from both
knees at autopsy. This was a very severe case in
which all joints in the body were affected. The
patient died of uraemia due to advanced amyloidosis

Case 2C1.

M aged 49. Ref MHB 3717.
Involvement of sacro-iliac joints, whole spine

anc right sterno-clavlcular joint. Tissue taken
from the last-named. (Fig. 22).

SECTION II.

The following cases, already listed in Section I,
we&e used in this Section - Cases 196, 197, 199,
2C1 and 203.

SECTION IV.

Case 199, listed above, was used in this Section.
Material from four more cases was obtained at

biopsy 1-
Case 205 Ref;- MHB 2851 right quadriceps (1)

207 pecforalis
208 v quadriceps (1)

and in a further three at autopsy.
Case 204.

M aged. 67. Ref PM. 268/ 39.
Death from renal carcinoma with metastasis to

lungs. Muscle was obtained from lumbar region of
spine. This case was reported In detail by Freund
(1942) .

Case 206.

F aged 39. Ref :- PM 547/ 49.
Death from acute bronchopneumonia complicated

bronchiectasis and chronic bronchitis. Muscle tissuei
obtained/
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obtained from rectus abdominis, pectoralls major,
diaphragm, psoas, quadriceps, deltoid.

^ase 209.

M. Ref PM 345/51.
Death from bronchopneumonia and lung abscesses

following ileostomy for long-standing ulcerative
colitis. Muscle obtained from lumbar region of
spine.

SECTION V.

The only case u3ed in this section was
Case 198.

OSTEO ARTHRITIS.

SECTION I.

In the following cases synovial tissue was
obtained from the single joint named at surgical
operation, usually arthroplasty j-

Case 210 Ref :•

211
212

■ 214
215

216
217
218
219
220

221
222
223

224
225

226
227
228
229
230

231
232
233
234

235

236

LII/655 shoulder In syringomyelia
LIII/1054 hip
LIIl/112 right hip (llg. 23)
LI1/1594 right hip (Fig. 24)
XLI/29G right knee : other knee:

also affected.
XLII/810 knee
LI1/1881 hip
LII/2135 hip
LIIl/1078 hip (arthrckatadiasls)
LIIl/1595 knee (amputation for

arteriosclerotic gangrelne)
LIII/177C riflht hip
LII1/1995 hip
LIV/ 401 ri/ht hip (following

slinned epiphysis).
LIV/1271 hip '
LIV/1902 hip (following fracture)*

neck of femur)
LIV/2196 hip (post-traumatic)
LIV/2383 rieht hip (post-traumatic)
MHB 332 knee
MHB 2720 hip
MHB 3934 right sternoclavicular

joint
MHB 4026 right hip
MHB 4671 knee
"SI 3 632 right knee (Charcot joliit)
EBB 900 midtarsal joint( following

flat foot and hallux
rigidus) (Fig.25).

MHA 2853 hip (bilateral arthro-
kstadiasis) .

right hip (amputation for
arteriosclerotic gangrene)

In/
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In Case 213 (MHA 4338) synovia}. tissue was
obtained at auto; sy from four lumbar Intervertebral
joints and the left lumbosacral joint, all of
which showed well-marked osteoarthritis. The
patient died of shock following emergency
gastrectomy for haemorrhage from peptic ulcer.

Si'CTICN IV.

The following cases which were used in this
Section are listed above - Cases 220, 229 and 235.

The following living patients suffered from
typical uncomplicated osteoarthritis, one small
block being removed at biopsy by the wri«ter from
the muscle mentioned :-

Case 237 Ref:- MHB 3538 right extensor wrist
238 LIIX/1350 quadriceps
239 MHB 3847 right extensor wrist
240 MHB 3537 right extensor wrist

In the remaining two cases, a single block was
obtained from the quadriceps at autopsy.
Case 241.

M. Ref FM 480/38.
Death from post operative shock following

arthrodesis of Charcot knee : also tabes corsalis
and syphilitic aortitis.

Case 242.

M aged 55. Ref MHA 2262.
Death from congestive cardiac failure following

old myocardial Infarcts : also subacute pyelo¬
nephritis, prostatitis and cystitis and severe acne,
Previous cordotomy for osteoarthritis of hip,

SECTION V.

The only case used in this Section was Case 220.

GOUT.

Three cases provided all the material used in
this thesis.

Case 243.

William K. aged 65.
Admitted 22.1.49 to Royal Infirmary, Ward 29
Died 23.1.49.
Autopsy 24.1.49 by the writer (PM. 44/49)
Abstract of Case rJotes :- The patient had been

knov n "rheximatoid since 1910 and had been pensioned
off for many years. Became not so well 3'weeks ago,
with abdominal <3.s comfort and malaise. Hoc weak
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to get cut of bed in last two days. He developed
acute breathlessness two dare ago, nacccmpanied by
pain or any degree of cyanosis and in the last
two days has continuously had to pant for breath.
(Resp. 4C/min. noisy and deep). Urinary output
nil in last 24 hours before adnlssicn. P and T
normal. &.P. 164/90. Prostate enlarged and the
patient was catheterised. 7 ozs. of urine being
taken off. This was clear of alb. and sugar and
acetone J Given morphia 1 at 9 p.m. 22.1.49.
Suddenly coD lapsed at 4.5 am. 23.1.49 and died at
4.10 a.m.

Macroscopic findings : -

The body was that of an elderly man of obese
build, showing on external examination the changes
of old established rheumatoid arthritis affecting
the hands. The fingers of the right hand were in
ulnar deviation and several of the small joints,
particularly the proximal lnterphalangeal joints
of the 2nd. 4th. and 5th. fingers were subluxated.
There was, however, no obvious spindling of the
fingers.

The wrist joint on the right side shewed a
moderate degree of limitation of movement. The lef;
hand did not show any ulnar deviation but again
several interphalangeal joints were subluxated, the
affected fingers being considerably hyperextended.
Subcutaneous nodules were present over the
posterior border of both ulnae just below the elbow
joint. The left knee shewed a -"laxion deformity
of about 45°, but there was no obvious swelling of
this, or the other knee. The left knee was opened
and found tc contain about 5 cc. of pale, rather
thick synovial fluid containing some small pieces
cf fibrinous debris. The synovial tissue did not
show any recognisable hypertrophy nor was there
any formation of granulation tissue over the
articular surface of the bones. The articular
cartilage of the femur and patella showed fairly
extensive, but relatively early degenerative changes
in that over much of the stirface the smooth,
translucent appearance was replaced by opa ;ue, white
material with a rough surface. Osteophytes were
present at the margins of the articular surfaces.
Rigor mortis was fully developed and lividlty
present on the posterior aspect. Autopsy was
performed 31 hours after death.

Serous Sjgcs : Peritoneal sac : showed no
abnormality.

Pleural cavities s In both pleural cavities old
fibrous adhesions were present. These were most
marked between the right upper lobe and the
parietal pleura, "here was no free fluid in either
side.

Pericardial sac : Was completely obliterated by
well formed, but fairly fine fibrcus adhesions.
There was no evidence of active inflammation.

Urogenital/
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Grcgenitel System J Kidneys R 180 gras. L. 60
gms. right kidney was normal in size and
shape showing on external examination considerable
irregularity of the cortical surface. On section
the architecture of the kidney was largely dis¬
rupted, the Cortex being considerably reduced and
not easily differentiated from the medulla. All
vessels showed considerable degree of thickening
of their walls. The capsule stripped without much
difficulty leaving a grossly granular surface.

pelves and ureter showed no particular
abnormality.

The left kidney was much smaller than normal
and showed much the same features as the right
except that the surface was much less granular.
A single, large cortical cyst was present on this
side. Pelvis and ureter were healthy.

Bladder : was healthy.
Prostate : Was enlarged to about twice its

ncrmal size showing on section the honey-combed
appearance of senile hyperplasia.

Cardiovascular System s Heart : 900 gms. Was
considerably larger than normal and showed a very
great Increase in subepicardial fat. Myocardium
of the left ventricle was considerably hypertroph-
led and scattered throughout it were numerous fleck^
of fibrous tissue. There was no evidence cf
infarction. Elsewhere the myocardium appeared
healthy. The endocardium shewed no abnormality.
Mitral valve admitted 5 fingers. Tricuspid 5 plus
fingers. Coronary vessels showed fairly extensive
but not severe atheromatous changes.

Aorta : showed a moderate degree of atheroma.
Respiratory System : Larynx, trachea and

bronhi were slightly congest congested, but there
was not imich evidence of pathological change.

Lungs : R 980 gms. L 800.gms. Both lungs were
normal in size and shape showing no abnormality on
external examination. On section both were seen to
be generally congested and oedemafcous but without
any obvious evidence of bronchopneumonia.

Alimentary System : Mouth, tongue, pharynx,
oesophagus, stomach and intestines : 'ere healthy.

Liver s 170C gms. The liver was normal in size
and shape showing no particular abnormality on
external examination apart from the presence of a
nodule measuring about 2 x 1 x 1 cm. at the
extremity of the left lobe. This nodule was firmer
in consistence than 'he rest cf the liver, apparently
encapsulated and cf buff colour. Elsewhere the
cut surface of the liver showed no abnormality.

Gall bladder, Biliary system : Were healthy.
Pancreas : Much of the tail and pert of the

body of the pancreas were occupied by a firm tumcur
which on section had the appearance of a carcinoma.
Isewhere the organ was firmer then, normal, but
there was nc obvious tumcur infiltration.

Lymphatic and Hsemopoietic System : Spleen :
300 gms. Spleen was moderately enlarged -nd showed
numerous/
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numerous petechial ha morrhages in its capsule.
On section the organ was congested but did not
show any ether evident abnormality.

Lymph Glands ; No enlarged lymph glands were
found anywhere in the body.

Mid Femoral marrow : Mid femoral marrow on

the left side shewed replacement of the fatty
marrow by red, reactive tissue.

Endocrines i Pituitary, thyroid were healthy.
Suprarenals : A cortical adenoma about 1 cm.

in diameter was present in the rivht suprarenal
which elsewhere showed a moderate degree of
nodular hyperplasia cf the cortex. Left suprarenal
appeared healthy.

Central Nervous System : Nc abnormality was
found in the brain which was sectioned fresh.

Bacteriological ^eport : Synovial fluid :
The specimen contained a few polymorphs, lympho¬
cytes and " endothelial " cells. No organisms
were found in the direct films or on culture.

Microscopic findings !-

Kidneys : Right : The whole architecture is
greatly distorted, with many glomeruli represented
by hyaline discs and many others partly fibroseo.
The remaining glomeruli are larger than normal but
this is not associated with inflammatory changes
or with crescent formation. The tubules related
to fibrosed glomeruli are atrophic and contain
hyaline casts whereas the others are dilated and
hypertrophic. One cortical retention cyst just
over 1 mm. in diameter is lined by a single layer
of columnar epithelium. Throughout the kidney there
is marked diffuse and sometimes focal round cell
infiltration and fibrosis. The medulla shews
moderately severe congestion.

The afferent art >ricles are sometimes thickened
and hyaline end the small arteries show advanced
and widespread hyperplastic sclerosis.

In addition to these findings there are scattered
in the medulla small cystic structures some
originating in collecting tubules containing
coagulated albuminous fluid and small numbers of
doubly refractile, golden brown, needle shaped
crystals. The walls of these structures are lined
with histiocytes and lymj hocyt.es, giant cell forms
of the former being common though none of them
contains crystals. Here and there polymorphs are
present, sometimes sufficiently numerous to form
small abscesses, but always superimposed on the
former change. The appearances are those seen in
tophi, much as the nodules on the forearms in this
case (see below).

Left : The ischaemic changes are much more
advanced and small cysts are again seen. One large
cyst in the medulla contains refractile crystals but
its wall contains only small numbers of histiocytes
and lymphocytes.

Two/
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Two distinct lesions are thus present
a) diffuse hyperplastic sclerosis with benign

nephro-sclerosis of advanced degree, and
b) urate deposits characteristic of gout.

Synovial Tissue and Subcutaneous Nodule : Blocks
of synovial tissue were taken from the right sterno¬
clavicular joint and left knee joint (2). (Figs.
27, 22, 70 and 71). A section from the former
shows the areolar type of membrane with many small
villi. The synovial lining cells are hyperplastic
scmeti es to the extent of filling a villous but
usually the surface 1' yer is clearly distingulshabl
from the core of the villi. The villi also show
infiltration with lymphcc7/tes and histiocytes, of'te
perivascular, proliferation of capillaries with
swollen endothelium ; oedema ; fibrinoid necrosis
of surface cells ; deposits of haemosiderin j cysts
similar to those in the kidney from which urates
have been dissolved out. In the knee the membrane
is also villous and shows the same features, though
oedema is predominant. Urate deposition has
occurred deep in the capsule.

The subcutaneous nodule co nsists of collagenous
connective tissue containing numerous urate deposit^.
The walls of the cystic spaces are lined by a thin
layer of histiocytes with numerous small foreign-
body giant cells. The cysts are frequently in
large groups separated by thin connective tissue
septa and have frequently run together sc that in
one area there is a large cyst 3-4 mm. in diameter
separated from the surrounding tissue by a well-
defined collagen layer and showing in its centre
the outlines of the smaller cysts which have
coalesced to form it. Calcification has occurred
in another fairly large cyst.

The nodule is thus a tophus and the changes in
the joints are secondary to deposition of urates.

Lung : There is marked chronic venous congestion
with some intra-alveolar haemorrhage, oedema end
patches of early bronchopneumonia.

Liver : The liver cell nuclei towards the centre
of the lobules are occasionally large and hyper-
cbrcmatic with prominent nuclei. Histiocytes in
moderate numbers in the larger portal tracts,
Kuj ffer cells and the liver cells themselves ccntair
small yellow granules which give the Prussian Blue
reaction, and there is slight excess of fibrous
tissue in these tracts. Similar pigmented
histiocytes are seen in the deeper part of the
capsule. The nodule in the lef*: lobe is clearly
demarcated but net encapsulated. It consists of
columns of liver cells often broader than normal
with a disordered lobular pattern. The cells are
mostly uniform but the nuclear irregularity noted
elsewhere is again present. No mitotic figures are
seen here or elsewhere. Occasional bile ducts are

present in the nodule but no normal portal tracts.
Haemosiderin in the nodule is confined to the
Kapffer cells. There is no necrosis nor inflammations
in/
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In either section examined.
Pancreas : Much cf the tissue is autclytic.

No evidence of a carcinoma or other tumour is seen.
Occasional groups of "dni are dilated sometimes
with marked thinning cf the wall and the lumina
contain a few polymorphs and histiocytes. One of
these areas is associated with localised fibrosis
of a lcbule.

Spleen : There is marked congestion of
sinusoids with deposits of haemosiderin in the
pulp in considerable excess. The Malpighlan
corpuscles, fcrsbeculae and capsule are ncrmal.
Arteries fine arterioles show hyaline thickening
but this is net excessive.

Suprarenals : The presence of a cortical
adenoma and nodular hyperplasia of the cc tex on
the right side is confirmed.
Pituitary : N.A.I.
Mid-femoral Marrow : The marrow is moderately

hyperplastic with mixed normoblastic and myelocytic
picture. One small artery show3 medial'
celcificatlcn.

Oesophagus : There is a sli ^it degree cf
leukoplakia, i.e. mild focal hyperplasia cf the
epithelium with marked hydropic degeneration.

Skeletal Muscle : Sections from rectus abdominis,
pectoral major, diaphragm, psoas, quadriceps and
deltoid show no abnormality.

Peripheral Nerve : Sections from femoral nerve
and branchial plexus show no abnormality.

Pathological findings

Gout with deposition of urates in kidneys,
subcutaneous tissue, synovial tissue and joint
capsule of left knee and right sterno-clavicular
joint.
Benign nephrosclerosis of advanced degree.
(Uraemia).
Hypertensive hypertrophy of left ventricular
myocardium with fibrosis.
Pulmonary congestion, oedema and early broncho¬
pneumonia.
Mild generalised and focal hyperplasia of liver
cells and haemcsiderin deposits in liver.
Mild panereatosis.
Hyperplasia and adenoma of cortex of right
suprarenal.

Case 244.

Synovial tissue from wrist, metacarpophalangeal
joint and ankle in Pathological useum, University
of Edinburgh (Hef IB 549^ (Fig. 26).

Case 245.

Tophus in Pathological Museum, University of
Edinburgh Uef 13 4897) (Figs. 122 and 123).

HHEUMATIC/
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RHEUMATIC FEVER.

SECTION I.

Case 246.

M aged 49. Ref PM. 550/47.
Rheumatic fever of 10 days' duration causing

severe carditis and involving shoulders, elbows,
hands and knees. Previous attack 10 years
previously. Synovial tissue obtained from le/t
elbow, right hio and right knee.

Case 247.

M aged 13. Ref i- P.M. 562/49
Severe rheumatic carditis and aortitis.

Synovial tissue obtained from knee.

Case 248.

M aged 54. Ref : - PM. 172/49
Death from cardiac failure during second attack

of rheumatic fever. Synovial tissue obtained
from knee (Pig. 29).
Case 249.

M aged 63.
Death from cardiac failure during initial

attack of rheumatic fever. Most of the larger
joints were involved and tissue was obtained irom
the right knee (Pigs. 30-32).
Case 250.

M aged 20.
Death from scute cardiac failure during

icurrence of rheumatic carditis. Only align'
»int lesions : - tissue taken from right knee.
ase ?51.

J^ c?0 <"1 CJ
October 1940 to Royal Infirmary,Douglas H.

Admitted :
'^ard 26.
Died 31.10.40. „ .

Autopsy 1.11.40, by Prof. «.G.P.
Abstract of Case Notes : - lowed bv

atient had a sore throat and this was i •
olyarthritis and fever. Did not res; .
alicylate therapy or sulphapyridine. congestion
idocarditxs and pericarditis. ie™1IU
f the lungs with pleurisy occurred.
Macroscopic findings

The body was that of a boy of nor™®?'r,^gIe^
ir his age (9 years), reasonably nourished, .he
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skin was pale* There was no oedema and no sub¬
cutaneous nodules could be felt. There was no
obvious swelling oi' any of the joints. Post mortem
rigidity and lividity were present.

Neck organs : Tongue : appeared normal.
Tonsils : were slightly enlarged but showed no

congestion and exuded no pus. Right tonsillar
lymph node and the deep cervical lymph nodes at
both sides were moderately enlarged, soft and
congested.

Trachea and oesophagus : appeared healthy.
Thyroid gland : healthy.
Thorax :- Pericardial sac : Contained about

25 cc. of yellow, turbid, almost purulent fluid.
There was no adhesions.

Heart : ''as of normal size and shape ; it
weighed 240 gms. Pericardium showed congestion and
a little fibrin us exudate on the posterior surface
of the auricles but elsewhere was mainly smooth and
glistening. A small lymph node which was
considerably congested and soft was found within
the pericardial sac at the root of the pulmonary
artery. Coronary arteries appeared healthy. There
was no dilatation or hypertrophy of any of the
chambers of the heart. The myocardium of the
ventricles, especially the left ventricle, was pale
and showed a vaguely patchy, yellowish accentuation
of pallor in the inner third of the ventricular wall..
No Aschoff bodies could be seen naked eye. The
mitral valve showed on each cusp a row of small
(pin-head), translucent, greyiwh yellow adherent
vegetations along the line of closure. There was no
thickening or deformity of the valve cusps or the
chordae. As the heart was opened aseptically for
bacteriological examination the diameters of the
valve rings could not be measured, '^he other valves
all appeared healthy. The myocardium lining the
chambers showed no abnormality except that on the
posterior wall of the left auricle it showed a
slight granularity without congestion.

Pleural sacs i Each contained about 50 cc. of
clear free fluid in which were occasional flakes of
fibrin. There were no adhesions.

Lungs : i'ere voluminous and heavy. The right
520 gms. and left 400 gms. The left lung showed a
trace of fibrinous exudate on its posterior surface.
On section the greater part of both lungs, that is
excenting only the most anterior portion,was of
unduly firm and quite airless consistence, and was
of a uniform brownish red colour indicating moderate
congestion. The tissue had a rather translucent
appearance. On squeezing it exuded copious fluid
which was red and clear. It was not clear whether
this undue firmness was due to oedema only or to
oedema plus inflammatory consolidation. The
clearness of the fluid suggests merely oedema, but
the lung consistence was firmer than is usually seen
with oedema alone. The iron reaction was negative.
The bronchi showed no undue congestion and did not
appear to contain inflammatory exudate.

Para-/
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ara-tracheal lymph nodes : ere slightlyenlarged, so.; t and uniformly congested.Aorta : Appeared healthy.
Abdomen : Peritoneal Cavity : Contained a traceoi clear free fluid. Peritoneum was healthy.Liver : us of normal size, 900 gms. The surface

was smooth. On section it had an opaque appearance
suggestive of cloudy swelling with a little central
congestion of the lobules. Consistence was a
little soft.

Ball bladder, bile ducts, pancreas and
suprarenale ; Appeared healthy.

Spleen : Size normal. 100 gms. Capsule was thin
and wrinkled. On section the pulp was a uniform
rather pale red colour. Malpighian bodies were
small. Consistence was normal.

Stomach, small and large intestine s Appeared
healthy.

Kidneys : Size normal, each weighing 90 gms.
Capsule stripped easily leaving a smooth surface.
Colour was a greyish pink, suggestive of cloudy
swelling. Pelves appeared healthy.

Ureters, bladder and prostate : All appeared
healthy.

Ileo-caecal lymph nodes : Were slightly enlarge^
but showed no congestion.

Bone 1 arrow : The middle of the shaft of the
femur showed the marrow cavity occupied by uniform
dull red marrow.

L, Knee Joint : V/as opened. It contained no
effusion and the synovia showed no abnormality apart
from a little congestion of that part clothing the
cruciate ligaments.

Microscopic findings : Heart ; The pericardium
shows to a varying degree in different regions, an
acute inflammatory reaction of fairly mild degree ;
there is little or ho surface exudate of fibrin.
No 'schoff bodies are seen in the pericardium.

Myocardium : that of the left ventricle
(particularly the inner part of the posterior wall)
shows severe fatty degeneration of vaguely patchy
distribution ; Aschoff bodies are seen in various
parts of the myocardium ; they are especially
numerous in the wall of the left ventricle adjacent
to the attachment of the posterior mitral cuso ;
they are mostly of the coronal type, showing central
swelling and necrosi^f "the collagen fibres, and in
some car es a little fibrin, as well as the Aschofi
bodies there are areas of more diffuse polymorph
infiltration of the connective tissue septa. rhe
rings of the mitral, tricuspid and aortic valves
show a considerable inflammatory reaction - s.ellingf
and proliferation of local connective tissue cells,
infiltration with lymphocytes and polymorp o, — *
swelling of capillary endothelium : and 8 similar
diffuse inflammatory reaction is we:v„lvea
thyrsirhnnt th«> r>uqi>8 of the mitral and aortic valves

both/
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both valves. The endocardium of the posterior
wall of both auricles shows -any large sehoff
bodies, as well as a more diffuse inflammatory
infiltration ; and the left auricle shows plaques
of new cellular connective tissue between
endothelium and elastica.

The pfcture is that of an intense rheumatic
pancarditis.

Aorta and pulmonary artery : Sections from the
roots of these vessels show no lesions.

Tonsils : Each tonsil shows quite numerous
large spindle-shaped Asehoff bodies in its capsule
and in the immediately adjacent pharyngeal muscle.
(Fig. 170). The; e Aschoff bodies are larger than
those in th^Ayocardium, and of the " polar " type,
without any central necrosis. No definite
inflammatory reaction can be seen in the substance
of the tonsils.

Oesophagus ; No lesions are seen in mucosa,
muscle or surrounding connective tissue.

Lymph nodes s Tonsillar, deep cervical and
tracheo-bronchial s all show a considerable acute
inflammatory reaction (congestion, and histiocytic
and polymorph infiltration of the sinuses) without
any specific features.

Lungs : A section from each lower lobe shows a
similar picture ; the striking feature is a
bronchiolitis in which the respiratory bronchioles
and alveolar ducts are lined by a hyaline membrane
in most places giving a negative reaction for
fibrin (phosphotungstic acid haematoxylin stain),*
there are also a good many polymorphs in these
bronchioles. The alveoli show congestion, and a
considerable catarrhal reaction, fairly diffuse
but maximal arouid the bronehioles ; occasional
alveoli contain fibrin and a few polymorphs ; there
are only a few heart failir? cells. The interlobar
septa as well as the alveolar lumina show
considerable oedema. The larger bronchioles appear
normal. The picture is characteristic of, though no-;
perhaps specific for, rheum' tic pneumonia.

L. Knee Joint : Sections of the synovia show a
little swelling, and proliferation of the covering
cells and the immediately subjacent connective
tissue cells. There is little or no congestion, no
fibrinous or leucocytic exudation, no swelling of
the collagen and no Aschoff bodies.

Liver Shows slight C.V.C. and very slight fatty
changes in the centres of the lobules.

Kidney, spleen and pancreas : show no
abnormality.

Bacteriological Report : 3. Pleural exudate :
Cultures yielded gr-o 'the of streptococcus viridans
and of Staphylococcus albus.

Pericardial exudate j Cultures yielded no growth*
Heart Blood : Cultures yielded no growth.
Lung tissue : Cultures yielded growths of

Streptococcus viridans and af Streptococcus haemo-
lyticus (which did not belong to Group A)

Tonsillor tissue : Cultures yielded growths of
Staphylococcus/
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Staphylococcus albus and Streptococcus viridans.
Tricuspid valve : Cultures yielded growths of an

anthweoid (contaminant) only.
Mitral valve : Cultures yielded growths of a

non-haemolytic (gamma) variety of Streptococcus.
Pathological diagnosis ; -

Acute rheumatic pericarditis and myocarditis.
Acute rheumatic endocarditis, involving mitral
and aortic valves.
Acute rheumatic peri-tonsillitis.
Rheumatic pneumonia.

Case 258.

P aged 25.
Death from cardiac failure in 27th. week of

pregnancy due to acute rheumatic carditis super¬
imposed on mitral stenosis. Synovial tissue
obtained from right knee.

Case 255.

P aged 25.
Death from cardiac failure after premature

labour ; lecent acute rheumatic carditis* Synovial
tissue obtained from right knee.

Case 254.

M aged 3
Death from cardiac failure approximately three

weeks after onset of very severe rheumatic carditis:
recent whooping cough. Synovial tissue obtained
from ri^ht knee.

Cases 255 and 256.

Two cases of subacute bacterial endocarditis
(Ref : P.M. 51/49 and MHA 2359). Synovial
tissue taken from a knee in each.

SECTI ON II.

All the cases used for section I, except
Cases 255 and 256 were used in this Section also.

SECTION III.

Case 257.

Alexander McM. aged 13.
Attack of rheumatic fever three years previously

affecting heart and joints, also subcutaneous
nodules. Present attack began three weeks before
admission and affected shoulders, elbows, hands,
neck, ankles, left knee and foot. Double mitral and
aortic murmurs present.

14.2.50 - Multiple subcutaneous nodules noted in
extensor tendons left hand and flexor tendons right
wrist.

3. 3.50/
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3.3.50 - Further nodules on occiput, both elbows
and knees. Original noduler still present. Biopsy
taken by the writer from right elbow (MHA 5803), the
nccule being approximately two weeks old (Fig. 124).

1.5.50 - Biopsy taken by the writer from nodule
of approximately six weeks duration in occipital
region (Figs. 125 and 126).

Case 258.

Nodule from case of rheumatic fever but by
Or. H.J. Gibson, Bath.

Case 259.

Nodule from case of rheumatic fever sent by
Professor S.ju. Baker, Manchester.

Case 260.

F a Ted 19. kef • - MHB 8058.
Second attack of rheumatic fever, of three

months' duration, associated V7ith small nodules on

occiput, right hand and left elbow and in flexor
tendons of hands. Tissue taken from nodule over

metacarpophalangeal joint.

Case 261.

F aged 38. fief XLVII/ 46 and 190.
Third attack of rheumatic fever with nodules

on elbows and over metacarpophalangeal joints.
Biopsy from the latter site.

Case 262.

F aged 45. Kef MHB 2886.
See text, p. 165 and Fig. 133.

SECTION IV.

The following cases which were used in this
Section are listed under Section I - Cases 246-251,
255 and 256.

In the following cases of uncomplicated active
rheumatic carditis, one or more blocks of muscle
(as Indicated in brackets) were taken at autopsy -

Case 268 Ref PM. 424/47 (1)
277 269/48 (5)
28 0 346/48 ( 4)
281 453/48 (5)

In three cases, active or he-ling rheumatic
carditis was accompanied by some other lesion or
lesions

Case 263 Ref 5- PM. 244/37 (2) acute glomerulo¬
nephritis

273 172/48 (4) acute appendi¬
citis with

perforation
284 MHA 2982 (5) cirrhosis of

"1 ir nyi avirf
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was taken also from
endocarditis - Case

: Case 279, ftef

disseminated
sclerosis,

two cases of subacute
272, K0f pM. 169/481
PM. 343/48, 7

Muscle
bacterial
3 blocks
blocks -

and from 15 cases of healed rheumatic endocarditis
(usually mitral stenosis) often accompanied by

conditionsother

Case 264 Kef:- PM. 592/46 (2)

265 31/47 (8)

266 107/47 (2)
267 134/47 (1)
269 78/48 (3)
270 87/48 (1)
271 128/48 (2)
274 183/48 (3)

275 2CC/48 (3)

276 207/48 (3)
278 270/48 (5)

282 MBA 2726 (2)
283 2799 (5)

285 3080

286 NP 2182

bi later' 1 popliteal
emboliam and renal
infarct
aortic embolism :

renal and splenic
infarcts.
organising pneumonia
pulmonary infarcts

carcinoma of pancreas

anthrac©silicosis,
chr. bronchitis and
emphysema
duodenal ulcer,
haemorrhage and
perforation
carcinoma of thyroid
glioblastoma multi¬
forme

cholelithiasis and
hydrops gall bladder
acute appendicitis
and pelvic peritonltl
femoral embolism

SECTION V.

Cases 246 and 205 were avain used in this
Section, also the following cases of healed,
rheumatic endccarditis (usually mitral stenosis),
often accompanied by ether conditions
Case 287 'Kef PM 136/50

288 137/50
289 14 6/50

29C
291

292

29 3

(Fig. 182)
acute bronchopneumonia
bronchopneumonia with
haemorrhage into rect.

161/50 chronic pyelonephritis
180/50 myocardial infarction :

benign nephrosclerosis
benign nephrosclerosis,
cerebral haemorrhage

325/50

376/50
SECTION VI . (Cases of calcified mitral stenosis

in which sections were examined nre
marked xvith an asterisk).

1. Cases of active rheumatic carditis
The following have been listed previously
Cases/
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Cases 246 to 252 and 254 - under Section I.
Cases 263, 268, 273, 277, 278 and 284 - under

Section IV.
Other cases used, together \?ith the Indications

of active carditis were

Case.

294

Ref :

148/46 Aschoff bodies, left auricular
(LA) endocarditis, arteritis.
Aschoff bodies, mitral (M),
valvulitis
M valvulitis
Aschoff bodies, M. valvulitis
Pericarditis, myoesrcltis,
tricuspid (T), M and aortic (A)
valvulitis
He ling Aschoff bodies, M & A
valvulitis
Aschoff bodies, M valvulitis
arteritis
A valvulitis, left ventriclar
endocarditis
Aschoff bodies, A & M valvulitis
Aschoff bodies,A & M valvulitis,
La endocarditis, arteritis
Aschcff bodies, T and M valvuliti
LV endocfU1 ditis
Aschoff bodies, M valvulitis
Healing M valvulitis
Aschcff bodies, T, M & A v- lvulit
M valvulitis
Healing Ascbof^ bodies, A
valvulitis
M valvulitis
Aschoff bodies, M
Aschcff bodies, A
Aschcf.f bodies
M & A valvulitis, LA endocarditis
LA endocarditis
Aschcff bodies, T, A & M
valvulitis
He ling M & A valvulitis
Healing Aschoff bodies
Aschoff bodies
Aschoff bodies, V valvulitis
M valvulitis
Aschoff bodies
M & A valvulitis
Aschcff bodies, M valvulitis
Valvulitis
M valvulitis
M valvulitis
Aschoff bodies, M & A valvulitis

2. Cases of active rheumatic carditis plus sub-
cute bacterial endocarditis (SBE) :-

Case

295 308/40

29 6 287/40
298 347/47
299 209/39

30 C 223/39

3C1 254/39

302 39 6/39
304 17/40
305 151/40

306 365/40

307 471/40
308 455/41
309 443/43
312 28/46
327 231/46

332 305/46
346 526/46
358 624/4 6
*371 157/47
384 366/47
397 131/48
4C8 381/48

455 557/49
460 640/49
484 MHA 3122
*486 3178
497 3601
*504 3822
*509 EHA 803
511 870
*512 875
514 917
516 929
*522 LHA 380

valvulitis
valvulitis

297

343

372/

Ref:

PM 98/47 SBE aortic valve, M. valvulitis,
myocar ditis

460/46 SBE mitral and aortic vrlve,
Aschcff bodies.
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372 PM 169/47 SBE initial valve, Aschoff
bodies

* 399 194/48 SBE mitral valve, Aschcff
bodies

419 2/49 SBE mitral and aortic valves,
Aschoff bodies

* 483 KHA 3086 SBB mitral and aortic valves,
A valvulitis, Aschoff bodies.

3. Cases of inactive rheumatic carditis
The following have been listed previously
Case 253 - under Sectlcn I
Cases 264 to 267 , 269 to 271, 274 to 276, 281

to 283 *nd 285 * - under Section IV and
Ca°es 287*, anc 288 to 293 - under Section V.

Other cases, together with the evidence of
rheumatic carditis are listed below s

Mitral stenosis (MS)
MS with c lcification
MS
MS, Aortic stenosis (AS).
MS
Mitral fibrosis (MF)
MF, aortic fibrosis (AF),
non-specific myocarditis
MS with calcification, AS
MS
MS
Mr with calcification
MS, aF (also syphilitic
aortitis)
MF
MP
MS, AS both with calcificati
MS xvith calcification
MF
MS, with calcification
MS
MS and AS both with calcific
ation, tricuspid stenosis (T
MS
MF
MS, AF
MS
MS with calcification, AS.
MS
MS, AF
MS with calcification
MS
MS
MS
MS with calcification
MS
MS &■ AS both with calcificati
MS with calcification, AF
MS, calcification of mitral
ring

Case Ref
310 PM 4/46

* 311 9/46
313 39/46
314 67/46
315 72/46
316 IOC/46
317 103/46

318 127/4 6
319 130/46
320 132/46
321 135/46
322 136/46

323 149/46
324 159/46
325 182/4 6
326 206/46
328 257/46
330 267/4 6
333 307/46
334 320/46

335 .348/46
336 362/46
337 386/4 6
338 388/4 6

* 339 409/46
340 442/4 6
341 444/46
342 454/46
344 485/46
345 491/46
347 542/46
348 544/46
349 547'4 6
350 566/46
351 571/46
352 579/46

353/

(31

Si)

on
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Case -ief :

353 586/4 6
*354 606/46
355 6C7/46
356 610/46
359 648/46
36C 649/4 6
361 13/47

362 40/47

363 50/47
364 60/47
365 97/47
366 103/47
*367 111/47
368 139/47
369 137/47
370 156/47
373 172/47
374 175/47
375 185/47
377 193/47
378 197/47
*379 268/47
380 275/47

381 28C/47
382 322/47
383 341/47
386 505/47
387 515/47
388 517/47
389 519/47
391 582/47
393 4/48
394 38/48
*395 56/48

396 112/48
398 168/48
40C 204/48
*401 811/40
402 243/48
403 250 /48
405 299/48
40 6 334/48
407 356/48
409 406/48
410 411/48
411 444/48
412 467/48

413 477/48
414 534/48
415 566/48

416 572/48
417 594148
418 599/48
421/

MS
MS With calcification
ms, af
MS, aS with calcification
MS, AS ■
MS
Mf calcification cf mitral
ring
MS and AS both with
calcification
MS, AF
MF ( also myocsr dial infarct iojfiji
MS with calcification
7'S, AF
MS & AS both with calcification
mp
MS, AF
MF, AF
MS, AS
MS with calcification
MS
MS & AS both with calcification
MF with calcification
MS & AS both with calcification
Mp, calcification of mitral
ring
MS, AS with calcification
MS, AS with calcification
MS, AS with calcification
MP
mf

mf, AF

AS

MS & as both with calclficatic|>:
ms & as both with calcificati
ms, as with calcification
mb with calcification
tricuspid fibrosis (tf) ms
with calcification, af
MF, as with calcification
mf, af
MS with calcification
tf, MS with calcification,
tf, ms, as
MF, as with calcification
ms, as
ms with calcification
ms, as
m
tf, ms
ms
mp, as, lef1"- auricular
endocardial fibrosis (LAF)
ms, as
ms, af
TF, LAF,
AF
ms, af

ms, af
ms

MS with calcification

in

on
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421
423
424
425
426
427
428
429
4 30
431
432
433
434
435
436
437
433
439
440
441
442
443
444
445
446
447
449
450
451
452
453
454
456
458
459

* 461
462
463
464

* 465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482

* 485

* 487

488/

3/49
6/49
10/49
12/49
23/49
46/49
52/49
55/49
59/49
66/49
75/49
79/49
108/49
115/49
121/49
134/49
140/49
163/49
182/49
193/49
234/49
236/49
263/49
292/49
348 /49
364/49
372/49
384/49
402 '49
439 '49
542/49
554/49
581/49
603/49
622/49
135/60
558/50
572/50
732/50
735/50
2/51
3/51

90/51
136/51
167/51
173/51
287/51
333/51
386/51
488/51

t'HA 2448
2451
2588
2826
2956
2999
304 3
3136

3200

LAP, MP with calcification
MS, AS with calcification
MS, AF
TF, LAF, MS, AF
MS, AF
MS with calcification, AF
MS with calcification
MF with calcification
MF with calcification
LAF, MS, AS .

MS, calcification cf mitral rin^
LAF, MS, AS
MS with calcification, AS
MS with calcification
LAF, MF
MF
MS

"ricuspid stenosis (TS), MF
MF
MS & AS both with calcification
LAF, MF
MF, AF
MS •

TF, MS, AF
MS
MF
MF
MS with calcification
MS, AS (also myocardial infarct)
MS, AS
Pulmonary stenosis (PS), MS, AF
MS
MS with calcification, AF
MS
TF, LAF, MS, AF
MS with calcification, AF
MF
MS, AF
MS
MS with calcification (Fig.237).
MS with calcification, AF
MS & AS both with calcification
TS, MS with calcification, AS
MS with calcification
MR with cpleification, as
TS, MS
MS
TF, MS, AF
LAF, MS, AS
TF, MS, AS with calcification
MS with calcification, AF
MS, AS with calcification
MR with calcification
MS
MR, AF with calcification
MS with calcification
MS
LAF, MS & AS both with
calcification (Fig. 238)
MS with calcification



48B MHA 3213
% 489 3271

* 49 c 3298
492 3363
49,3 3375

# 494 3381
495 3487
49 6 3545
498 3616
499 3641
50C 3642

501 3601
502 3685
503 3779
505 3916
506 3937
507 3991
508 4002

* 510 eha 838
513 908

# 516 1Q1C
517 1047

* 519 1209
519 1216

# 520 127 3
* 521 1404

455.

LAF, MS, AF
TS & MF both with calcification!,
PS, AF
TF, MS with calcification, AS
MS
MF, AS with calcification
MS
TF, LAF, MS, AP
MF
MS with calcification, AF
MS, AF
TP, MS & AS both with
calcificaticn
MS,AS with calcification
Mf
ms
T3, MS AF
MS, & AS both with calcification
ts, lap, ms
ms, as
laf, ms
mf
MF with calcification
MS, AF
LAP, ms with calcification
MS
MF with calcification
•IS with calcification, AF

4. Gases of inactive rheumatic carditis plus
bacterial endocarditis :-

Case Aef :

255 pm 51/49 SB! mitr 1 valve and left
auricle, MP, AF

272 169/48 SEE mitral valve, LAF , MF
279 343/48 SB'S aortic valve, MF, AF,

calcification of aortic ring
303 8/40 SEE mitral valve, MP, AF
329 261/46 SBE mitral valve, MF
3.31 295/45 ^BE mitral valve and aortic

valve, MS
357 616/46 SBE aortic valve, MF, AF
376 186/47 SBE mitral valve, MF
385 426/47 SBE mitral valve, TF, MS, AF
390 528/47 SBE mitral and aortic valve,

MS, AF
392 599/47 SBE mitral valve, MF
404 262/48 SBE mitral valve, ■ F, AF
417 575/48 SBE mitral valve and left

auricle, MF, AF
421 4/49 SBE mitral valve, LA1 , MF
448 366/49 S6E mitral valve, TF, MF
457 593/49 SBE mitral valve, MF
491 MA 3357 acute BE mitral valve,, MS

SYST^.-:1C LUPUS ErtYThiSMATOSUS.

Case 583.

Mrs./



456.

Mrs. Mary H. aged 45.
Admitted 6.5.49 to Royal Infirmary, Ward 25.

. Pied 18.6.49
Autopsy 18.6.49 by Professor A.C.P. Campbell
(PM 310/49).
Abstract of Case Notes Sudden onset of

pleuritic pain 7 weeks before admission : subsided
after sxilphonamide treatment, but breathlessness
still present. Pain returned with fevere and
severe rash. No improvement on further chemo¬
therapy. five months previously there had been
transient swelling and pain in hands and knees.
No history of rheumatic fever. On admission -
left pleural ef'usion, morbilliform rash on
anterior aspect trxink and extensor surface limbs,
albuminuria, BSR 104 mm./hr, VSbc 8600 (normal
differential count). Blood culture repe- tealy
negative. BUN 120 mgm.%. No response to Salicylates,
suiphonamldes or penicillin. Chest signs
persisted and were accompanied b- extreme muscle
tenderness end occasional .■joint pains♦ Died in
coma.

Macroscopic findings :-

Autopsy 9 hrs. after death. The body was that
of a wcm«n looking about 45, of average build, well
nourished but not obese. The skin was of normal
cadaveric col ur generally. No jaundice. Sparse
grcu-s of small dull purple spots resembling a
fading purpura were seen on trunk, arms, legs and
backs of fingers. The anterior aspect of the neck
showed slight diffuse brown pigmentation with
slight sealiness which appeared to be something
rather mere than mere exposure change. There was no
sign of any butterfly rash on the face. There was
no oedema.

Head : Skull, dura and venous sinuses : M.A.I.
Brain : Showed no external abnormality. It was

sent uncut to the Neuro-Path. department.
Mouth : Edentulous. Sparse ulcers up to 8 mm.

In diameter were seen on upper and lower gums
exposing the bene. They shewed no congestion. The
tongue showed two small, slightly congested,
fissured ulcers without any generalised change.
Axillary lymph nodes : Showed considerable

enlargement, the nodes beinv very soft and deeply
congested or section.

Neck & Thorax : lesp cervical lymph nodes on
both sides shewed moderate enlargement and were of
similar appearance tc those in the axilla.

Larynx i Shewed extensive ulceration exposing
the cartilage along the upper border of the
epiglottis. Bmall foci of yellow necrosis and
ulceration vrere seen on both vocal ccrds.

Trachea, Oesophagus, and Thyroid gl' nd : N.A.I.
Pericardial Sac : Contained about 50 cc. of

slightly turbid yellow fluid which was taken for
culture. The parietal and visceral pericardium
were considerably congested and showed fairly copicu
fibrinous exudate.

Heart/
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Hef:rt : showed slight globular enlargement :
it weighed 410 gms. The epieerdium showed
generalised pericarditis as described. Coronary
arteries appeared healthy. No nodular lesions
were seen on them. The heart showed slight
general dilatation. No definite hypertrophy was
seen. TrlCTispid valve admitted 3 fingers, mitral
2& fingers (slightly dilated). The endocardium
showed an atypical verrucose endocarcltia. Small
isolated brown, firmly adherent vegetations up to
3 ram. in diameter were seen (1) on the aortic
aspect of the anterior aortic cusp (2) on the line
of closure of the right posterior aortic cusp and
(3) cn the posterior wall of the left auricle
high up near the septum. Valve cusps shewed no
sign of old fibrous thickening. Myocardium was of
uniform, slightly pale brcY/nish colour. It shewed
no focal lesions.

Pleural sacs s Both showed widespread fibrinous
adhesions, which in places were efficiently
reslstent to separation to suggest early organisation
There were small pockets of turbid yellow fluid.

Lungs s were of normal volume but slightly
heavy, right 62C gms. L 48C gms. In each the pleura
showed a widespread fibrinous pleurisy. On section
the lungs were moderately congested nd slightly
cedem--tcus,' the oedema being mere marked in the
right. No focal lesions were seen.

Aorta : N.A.I. There was very little atheroma,
considerably less than average for her age.

luctus arteriosus closed. Pulmonary artery :
N.A.I.

Abdomen : C'ontaineo a trace of clear free fluid.
There were localised fibrinous adhesions between
diaphragm and spleen. The peritoneum elsewhere
appeared healthy.

Stomach and bowel : N.a.I. No dilatation.
Mesenteric vessels : numerous grey or reddish

gray, strictly localised, nodular, concentric
swellings were seen cn the small arteries near and
at the attachment of mesentery to bowel. These
were most marked in the jejunal mesentery. The
larger mesenteric arteries appeared healthy.
Mesenteric snc para-nortic lymph nodes N.A.I. No
enlargement.

Liver : Size normal, weight 146C vms. Surface
smooth. Cn section it showed moderate nutmeg
mottling, the lobular peripheries being of unduly
pale brown colcur. Consistence slightly soft.

Gall bladder : Appearec healthy. It contained
dark olive green bile.

Bile Eucts & Pancreas t N.A.I. The main
pancre- tic duct opened into the ampulla 8 mm. from
its mouth.

SuprarenaIs : N.A.I.
Spleen : Was slightly enlarged weighing 210 gras.

Capsule shewed patchy fibrinous exudate. On section
the Malpighlan bodies were unculy large and
prominent, with more cle r cut margins than usual.
Some were of rather yellow colour. The trabeculae
also/
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also appeared more prominent than usual as unduly
pale white streaks. The pulp was moderately
congested end slightly soft.

Kidneys : were slightly enlarged, R 210 gms.
L 23C gms. In each the capsule stripped easily
leaving a smooth surface apart frtm a 3mall»
slightly depressed area in the right kidney
suggesting a contracting infarct. The surface w s
slightly congested. On section cortex and medulla
showed moderate uniform congestion. No fecal
lesions could be seen. Pelves healthy.

Ureters, bladder and uterus : H.A.D.
Ovaries : Left ovary shewed _ chocolate cyst

12 mm. in diameter, otherwise N.A.L.
Bone marrow : Middle of the shaft of femur was

occupied by uniform cfoll red marrow.
Skeletal Muscle : The various skeletal muscles

examined in trunk and upper end lower limbs shewed
no obvious abnormality.

Joints : Left knee ana left ankle were

examined. The cavities confined small effusions
of clear mucoid fluid. The synovia showed slight
patchy congestion near its attachment te the bone.

The articular cartilage appeared normal.
Bacteriological Report : Carclac fluid :

Films contained some polymorphonuclears and
endothelial cells, but no organisms and culture was
sterile.

Blood culture : A hsemolytic streptococcal
growth was obtained on culture.

Microscopic findings :

Heart » Pericardium : shows a marked fibrinous
pericarditis in a stage of early organisation ; the
inflamr iJory cells are mainly plasma cells - polymorj:hs
are very scanty. There pre no specific features.

Myocardium • 3hcws a mild myocarditis - small
foci of plasma cell and histiocytic infiltration of
interatitium, in walls of both ventricles and
Auricles. L. ventricle also shows a few old para¬
vascular scars, very suggestive of former rheumatism.

Hlndocardium : aortic cusp - section confirms a
vegetation of the •crtic side of the cusp : the
underlying valve tissue shews a focus of fibrinoid
degeneration with plasma cell, lymphocyte and
fibroblastic proliferation : similar but smaller
foci without vegetations are present elsewhere
through the cusp. The vegetation consists of
platelet-fibrin thrombus. Mitr&l cusps (posterior)
the angle between cusp and ventricular wall shows
en ores of endocarditis - gross fibrinoid
infiltration of the collagen with a cellular
reaction as above ; there is no vegetation over this
focus,

Aorta (root) : N.A.L.
Mesenteric artery : Section through one of the

nodular thickenings shews a very severe acute
arteritis - complete disintegration of the well with
copious/
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copious polymorph infiltration (almost purulent) :
the lumen is thrombosed.

Spleen j shows dense, relatively acellular,
collagenous fibrosis around the central arterioles
of the Malpighian bodies (characteristic lesion of
L.' . I. as described by Klemperer et al). Sometimes
a finer fibrosis extends out into the surroxxnding
pulp. The arterioles themselves appear remarkably
normal. The capsule and trabeculae show occasional
sum 11 foci of plasma cell and lymphocytic
infiltration with loosening and slight fibrinoid
change of the collagen. The pulp shows considerable
plasma cell infiltration. There is one small area
of acute necrosis (presumably infarct!on).

Liver : shows marked acute centrilcbular
necrosis, affecting almost every lobule j the
peripheries of the lcbulos show marked fatty
degeneration.

Kidney : most of the glomeruli shew the
characteristic change -hyaline, sometimes fibrinoid
thickening of capillary basement membranes, sometimes
irre-nilar, sometimes concentric (wire-loop
appearance). There is little or no cellular
proliferation In the tufts, but many show a peri-
capgul^r fibrosis. A few tufts are grossly shrunken
and avascular. 'The tubules show colloid droplet
change, and many contain .{.B.C.3 : occasional small
areas show atrophy of tubules. There are frequent
small .foci of' inflammatory infiltration (plasma
cells) in the inter3titium of the medulla - net
apparently related to tubular damage. The arteries
and arterioles show no lesions.

Adrenal : shows acute/subacute arteritis of
several capsular arterioles - cellular Intimal
fibrosis, fine granular bile-staining deposits in
the media, and patchy fibrinoid degeneration in
adventitla, with fibroblastic and histiocytic
Infiltration. The cortex shows a considerable area
of focal necrosis.

Lung : gross congestion, pxirulent bronchiolitis
and early bronchopneumonia ; no specific leslcns.

Oesophagus ; (lower third) shows a mild subacute
oesophagitis of banal type. The acventltia is
cecematous, with mild histiocytic and fibroblastic
proliferation ; one or two arterioles in it shew
slight focal granular (blue-staining) degeneration
of media.

Pancreas : N.A. 1.
Bone Marrow (mid femur) : shews mild hyperplasia

of banal myelocytic-normoblastic type. No unusual
cells (the so-called " L.E. cellg") could be seen.

Axillary lymph node : no follicles remain.
The pulp shows diffuse oedema, granular thickening
of the reticulin, and a profuse plasma cell
infiltration. No fibrinoid change.

Sciatic nerve : one bundle shows a small focus
of plasma cell infiltration.

Skeletal muscle ; rectus abdeminus - a single
small focus of necrosis and fragmentation of muscle
fibres, with fibx-inoid degeneration of the Interstitfum.
Quadriceps/
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Quadriceps and gastrocnemius ; non-specific
wasting only. Diaphragm and flexor carpi ulnaris
K.A. t.

L. Knee joint : Acute necrotlslng vase litis
of arterioles and ? venules in synovia and
surrounding tissue ; haemorrhage and patchy
fibrinoid degeneration of synovia ; moderate hyper¬
plasia of synovial lining cells ; a little surface
fibrinoid exudate.

Skin j Neck - very definite Inflammatory
changes, compatible with D.E. - patchy oedema and
plasma cell, lymphocyte and histiocyte infiltration
of papillary layer ; considerable diffuse hyper¬
keratosis with horny plugging ; atrophy of
Malplghlan layer of epidermis.

Dorsum of finger : Similar but very much
slight©r changes.

Upper arm : Hyperkeratosis and horny plugging,
but little cr no inflammatory reaction.

^-Hr' Skeletal muscles ; Blocks were taken from
•Jc) rectus abdominis (8) , pector lis major, diaphragm

(2), psoas, quaoriceps (2), gastrocnemius, deltoid
end flexor carpi alnaris. Very occasional
lymphorrhages were seen and more frequent foci in
which degeneration or necrosis c' perimysial
collagen was accompanied by lymphocytic and histio¬
cytic infiltration. Patchy atrophy or
degeneration of muscle fibres also present.

Peripheral Nerves : Blocks were taken from
sciatic nerve (2), brachial plexus (2) and femoral
nerve (3). Lesions were similar to those in
muscle with the additional feature of organising
arteritis in some sections.

Pathological .Diagnosis :-

Systemic lupus erythematosus
typical lesion of skin
verrucosa endocarditis
acute fibrinous pericarditis
focal myocarditis
acute fibrinous pleurisy
polyarteritis of mesenteric anc other vessels
glomerular degeneration in kidneys
periarteriolar .fibrosis and focal capsulitis
of spleen
acute synovitis knees and ankle
centrilobular necrosis of liver
focal necrosis of adrenal
cervical and axillary lymphadenitis

Ulceration cf gums, tongue ana larynx
Bronchitis and. bronchopneumonia
Haemclytic streptococcal septicaemia.

Case 524,

F aged 38. Ref :- PM 459/49.
Illness commenced in joihts, but also involved

pleura, skin and kldn-ys clinically. Death in
coma. Pathological examination reve- led involvement
of heart, kidneys, spleen, muscl s, nerves and
knees./
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knees. Synovial tissue obtained, fran both knees
(Fig. 33), muscle from rectus abdominis, pectoralis
major, diaphragm, psoas and q\iadriceps ah<3 nerve
from brachial and femoral plexuses.

Case 525.

P aged 15. Ref MHA 3709
Illness commenced in joihts and also Involved

skin and kidneys clinically. Also meningococcal
meningitis. Pathological examination revealed
involvement of kidneys, spleen, skeletal muscle,
palmar tendon sheaths -no oesophagus. Synovial
tissue obtained from tendon sheaths (Fig. 57) and
right knee, muscle from rectus abdominis,
pectoralis major, diaphragm, psoas, quadriceps,
deltoid and tongue and nerve from brachial and
femoral plexuses.

Case 526.

P aged 37. Ref MHA 4015
Illness commenced in joints and also involved

skin, kidneys and lymph nodes clinic lly. Also
pneumococcal septicaemia. Pathological involvement
revealed involvement cf heart, lungs, pancreas,
kidneys, spleen, lymph ncces, pituitary, thyroid,
suprarenale, skeletal muscle, right knee, palmar
tendon sheaths (Figs. 58 and 59) and joints cf
third right finger (Fig. 35), muscle from rectus
abdominis, pectoralis major, diaphragm, psoas and
quadriceps ( Fig. 171).
Case 527.

P aged 61. Ref PM. 171/40.
Involvement of kidneys, skin and muscle. Only

the latter studied for this thesis.

r-'RyATCF-^OSITIS.

Case 528.

F aged 70. Ref FM. 16/47.
Generalised urticaria and skin oedema, dysphagia

stiffness end pain arounc large joints. Also
carcinoma of sigmoid colon with metastasis to
liver.

Case 529.

Ernest P. &ged 12.
Admitted to loyal Infirmary, „ &ard 48.
tied 23.1.46
Autopsy 24.1.46 by Prof. A.C.P. Campbell (FM.
42/46).
Abstract of C&se rotes 5 years duration -

generalised eruption - oedema of face, numerous
ulcerations/
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ulcerations (all swabs shewed haem. streps., staphs
and B. proteus, no K.L.B.) cf face, arms and legs.
Skin changes are telangiectasia, reticulate
pigmentation and atrophy. Muscular pain in
limbs with marked atrophy. Patient suddenly
went pulseless - ? cause of death.

Macroscopic findings

The body was th-1 of a boy, pccrly developed,
looking nearer 10 than 12. He showed widespread
lesions of the skin affecting mainly face, neck
(back and front), arms and forearms, buttocks,
thighs# legs and feet, and only sparsely affecting
the trunk. The lesions were of various sorts and
stages. The most acute consisted cf areas cf
superficial ulceration in most cases not penetrating
through the cutis vera, up to about 4 cm. in
diameter, with reddish brown congested base and
slightly rolled margin, cyanotic fox' several mm.
around. Only one of these active lesions extended
more deeply, i.e. one on the ante«o-lateral aspect
of the right leg which showed necrosis of cutis
vera In the form of a yellow slough, with small
purulent sinuses, "here was a aeries of less
acute cr healing lesions varying from the above
described to lesions with recent re-epitbelisation
and still congested margin, -nc to lesions with
central are'- of pale "trophic skin surrounded by a
brown pigmented zone. In these healed lesions the
degree cf scarring varied from minimal to sometimes
considerable thickening and puckering presumably
indicating the site of an ulcer deeper than most.
Large active lesions wore seen on right foot and
leg, face (chin, upper lip and nostrils), and back
of neck. In addition to these obvious active or
healed areas of ulceration there were ; lso numerous

areas cf telangiectasis predominantly cn forearms
and thighs. These varied from small groups cf
pin head blue discoloured spot's to almost confluent
large areas. There were else areas cf patchy
reticulate brown pigmentation whihh did net appear
to be related to previous ulceration. There was a
considerable diffuse oedema of the face and cf the
lower legs and feet. The peroneal muscles • nd
calves shcv.ee very considerable erenerclised wasting,
and the vasti muscles of the thighs shewed a
slighter degree cf wasting. On section, however,
these muscles showed no obvious abnormality apart
from general pallor which was julte definite,
affecting ell" the voluntary muscle of the body
("i due to anaemia). The interosseous ; nd ether
small muscles of the hands shewed no wasting.
Post mortem rigor and lividity were present.

Herd : Bur" • nd venous sinuses appeared healthy,,
The brain appeared slightly shrunken, the sulci

gaping unduly. The pia-arachnoid and basal vessels
were healthy and no lesions were found on section.
The pituitary body was of normal size.

Mouth t leek : Tongue, Tonsils, pharynx, trachea
and oesophagus - All showed no abnormality.

Thyroi d/
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Thyroid gland - Was rather small. Cn section
both lobes were of uniform dark red, slightly
gelatinous appearance.

Deep cervical Lymph nodes - Showed mild
enlargement and were soft and grey pinic on section.

Thorax : Pericardial Sac - Contained about
80 cc. of clear yellow free fluid with occasional
flakes of fibrin ; no adhesions.

He«rt • Size and shape normal ; weight 160 gras.
The perlcsrcium showed a localised area of deliciate
early fibrinous exudate on the ant r 1or surface of
the right ventricle. Coronary arteries were healthy.
The myocardium showed a generalised uniform, slight
pallor and was of flabby consistence. There was
no hypertrophy or dilatation of anv chamber. All
valve cusps appeared healthy. The foramen ovale
was closed.

Aorta : shewed nc abnormality. The ductus
arteriosus was normally closed.

Pleural sacs - Each contained about 2CC. cc. of
clear yellow free fluid, and each shewed delicate
adhesions at pest rior surface of lower lobe.

Lungs : R 38C gms. L 27C gms. The lungs were of
normal weight and volume, the left weighing
27C gms. and right 38C gms. The pleura was healthy
apart from fibrous adhesions as above. On section
both lungs showed a mild degree of general oedema
but nc appreciable general congestion. The middle
lobe of the right lung 3hcwed an area of a few
cubic centimeters size, of uniform, greyish-
r^ed consolidatl on, In the middle of which two or
three small abscess cavities oozing yellow pus were
seen, giving the impression of metastatic abscesses
with surrounding consolidation, lie other evidence
of' bronchitis or pneumonia was seen.

Trochee-bronchial Lymph Nodes - Showed a
moderate degree of enlargement being fleshy, soft
and deep greyish red on section.

Abdomen : peritoneal cavity - Contained about
1C0-20C cc. of clear free fluid. The peritoneum
was healthy apart from occasional 3 cr 4 mm.
haemorrhages in omentum, transverse meso-cclon and
mesentery.

Stomach and Bowel - Showed nc abnormality. The
faecal contents throughout the bowel were of pale
clay colour.

Liver - Appeared slightly enlarged weighing
12GC gms. The surface was smooth. Cn section the
liver was of a peculiar orange yellow col cur with
increased lobular mottling, the centres of the
lobules appearing darker, with, in addition, an
irregular fine, rather ill-defined haemcrrhagic
mottling not definitely related to lobular patterh.
The consistence was slightly softened.

Gall bladder - was flaccid. It contained thin
orange coloured bile.

Bile diets - Appeared healthy. There was no
evident obstruction.

Pancreas : Nothing abnormal.
Supr'-renals : Nil abnormal.

Spleen/
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moderate congestion and a gocc ee l cf haemorrhage.
The vessels -how both acute" and chronic arteritis.

An area of reticulate pigmentation shews small
groups of brown pigmented: histiocytes in the
superficial cutis vera. The pigment gives a negative
iron reaction. Inflammatory changes are relatively
mild in this area. The explanation of the
pigmentation is not clear.

Skeletal Muscle : Blocks examined from intercsse
of hands, and from biceps shows a similar picture -
a marked (in places intense) semi-foesi inflammatory
infiltration (lymphocytes , plasma cells ),
slight congestion, no obvious necrosis of muscle
fibres, but considerable atrophy of some, nnd small
groups of newly regenerated fibres j arteries and
arterioles frequently shew arteritis as in the
skin. Diaphragm shews only a slight focal
infiltration.

Tongue s The skeletal muscle cf the tongue is
particularly seSSV-^rely affected by the above
inflammatory change., but vascular lesions are
slight. The mucosa shcv.s a brisk lymphocyte -
plasma cell infiltration olso.

Pharynx k Oesophagus : Sections show a mild
focal lymphocytic infiltration of mucosa ; and a
mild but quite definite fecal infiltration cf muscle
coats (including both the voluntary muscle of the
pharynx and the plain muscle cf the oesophagus) with
fairly frequent arteritis as above described.

Myocardium : (L. ventricle). shews a focal
myocarditis - focal infiltrations cf lymphocytes,
plasma cells, histiocytes and n few eosinophils (net
noticed in the lesions elsewhere): in addition to
these acute or subacute lesions there are small
patches of ibrcsis indicating sites of healing of
cider similar foci. But no arteritis is seen."

Lun.v : A section i'rem the Consolidated area shows
as the mo3t striking feature an ucute arteritis and
arteriolitis ; very many vessels, both bronchial
and pulmonary, show an acutd fibrinoid nec rosis of
intima or of the entire wall, with a little cellular
infiltration, including a few polymorphs. Few or
nc vessels show the more chronic lesions seen in
other organs. The perivascular adventitle shows a
dense small mononuclear infiltration, which extends
throughout most of the interstitial tissues ; these
are also cedematous and show an early fibrosis,
inclosing a subacute interstitial pneumonia. The
consolidation is mainly due to this, but here and
there there are small patches of alveolar exudate
(fibrin n few polymorphs). Mainly however the
alveoli:contain only catarrhal cells. Many bronchi
show a purulent bronchitis. The overlying pleura
shows a mild fibrinous pleurisy, k section of lung
remote from this patch of consolidation shows
merely congestion and a rather marked perivascular
nc peribronchial lymphocytic infiltration, but nc
arteritis.

Tpacheo-bronchial lymph node : Shows merely
acute inflammatory reaction of the ordinary type.
Ho/
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Bo arteritis.
Spleen : Pulp shows congestion and mild acute

infective reaction (polymorph and pissma cell
infiltration). Vessels healthy apart from mild
hyelincsis of occasional arterioles.

Liver : Marked chronic venous congestion and
marked fatty degeneration (peripheral). *?o arterial
clanges.

Kidney : Remarkably normal, No art'■■rial
changes.

Suprarenal : H.\.I. (a small artery in
surrounding fat shows acute arteritis,

pancreas, Thyroid, Pituitary : N.A.-L.
Pathological die gnosis

Poikilo- dermato-rayositis : Focal dermatitis -

acute and chronic, ride-spread myositis ( of
skeletal and plain muscle)
Arteritis and artericlitis, acute and chronic,
of many organs, including :
Acute pulmonary arteritis with interstitial
pneumonic and fibrinous pleurisy.

'

oc£ 1 rnyocarditis.
Fi rincus pericarditis.
Chronic venous congestion and fatty degeneration
of liver.
Infective splenic reaction.
Haemolytic streptococcal septicaemia
Infarction of testis.

C.'.co.--,_ 55C t c_534.

Biopsies were taken from individual muscles in
each of these cases.

SCL aiCLKRMA,

Case 537.

Mra. Mary W. Aged 48.
Admitted to Royal Infirmary, Ward 28.
Lied 30.12.46
Autopsy 3C.12.46 by Professor A.C.P. Campbell
(PM. 644/46).
Abstract of Case Notes Many months in

ward with scleroderma. Gradually became more
emaciated with evidence of congestive cardiac
failure.

Macroscopic finding j-

The body was that of a middle aged woman of
slight biiild, lean but not emaciated. There was no
oedema ?3nd nc jaundice or other generalised
pigmentation. The skin in carious parta of the body
showed a diffuse leathery thickening, most marked
over the calves, but uniformly present over the
abdomen and a less extent on flexor aspect of
forearms and f;ce. In addition to the induration

described/
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described the skin of the abdomen showed a branny
scaliness with numerous snail circular, slightly
raised, slightly brownish accentuatedly scaly
patches. The anterior aspect of the ankles and the
dorsum cf the foot on both sides showed sites of
old healed ulceration with brown pigmented margins
anc a pale, thin, rather glazed central skin.
Various skeletal muscles were examined (calf, thigh
flexor, carpi ulnsris, pectoralis major, etc.), but
apart from generalised paler no abnormality could
be seen. The muscles in general appeared tc be
rather wasted but not exceptionally so for a woman
of her ape and build. hands were unusually small.
The terminal I.P. joint of all fingers shewed a
contracture anc pulps of the fingers and to a
greater extent of the thumbs shewed considerable
thickening, giving a rather clubbed appearance :
but nails shewed no clubbing.

Head : Skull, cure and venous sinuses : N.A.L.
Brain : Was of' normal size showing neither

swelling nor atrophy. Pis-arsehnoio: and basal
arteries appeared healthy. No lesions were seen on
section. Pituitary body appeared macrcsccpically
normal.

Mouth I heck : Tongue, pharynx, trachea,
oesophagus and thyroid gland : Ml appeared normal.

Cervical lymph nodes : Several slightly enlarged
lymph noces were found In the left posterior
triangle which en section showed areas cf eld
caseation nc calcification without any appearance
of activity.

Thorax : Pleural Sacs : Contained a considerable
amount of clear yellow, free fluid bout 70C cc.
in the right and 20 c. cc. in the left. The right sac
showed a benc-like old fibrous adhesion to the
lateral aspect cf the lower lobe and the left sac
shewed eld diaphragmatic fibrous dhesions.

Lungs : Were of normal weight and volume each
weighing 490 gms. The pleura was smooth anc 3hining
The pleural surf ces showed a remarkable finely
lobulsted appearance from the presence of innumerable
small cysts, for the most part apparently air
containing. Superficially these resembled
emphysematous bullae but unlike emphv^ema they were
not especially concentrated r-t the borders cf the
lung but were uniformly distributed. The right lung
was kept uncut. The left lung on section showed a
lower lobe riddled throughout by cysts of all sizes
up tc 2 cm. in diameter, smooth walled, some
apparently empty, some containing, frothy mucus °nd
some filled with eculier pultacecus grey-brown
material rather suggestive if inspired food. (ri\bis
material was seen in 2 cysts). etween the cysts
the lung tissue showed streaky fibrosis. The lower
lobe showed no normal lung tissue at all. The up; er
lobe showed relatively normal lung tissue through
most of its substance, cystic change being confined
to the subpleur 1 zone. These cysts as peered to be
communicfting with the bronchial tree but were not
associated with any dilatation of larger or meoium
sized/
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sized bronchi. There wa3 nc evidence cf any
superadeed pneumonia.

Pericardial sac : Contained about 150 cc. of
clear yellow free fluid. No adhesions.

Heart : Was slightly enlarged weighing 330 .fans.
Its shape was preserved. Pericardium and coronary
arteries were healthy. There was little or no
dilatation of any of the chambers, but both rivht
and left ventricles showed a mild but definite
degree cf hypertrophv. Myocardium was normal in
colour and consistence. The tr*cuspid valve
admitted 3 fingers and the mitral 2 fingers. The
valve cusps ' nd the endocardium elsewhere showed
no abnormal? tl as.

Aorta : Showed a relatively mile degree cf
atheroma. luctus arteriosus was closed.

Abdomen : Ferltoneal sac : Contained 3CC or
4CC cc. of cle-r free fluid. The peritoneum was
healthy.

Stomach and Bowel : Showed nc abnormalities.
Nc atrophy detected.

Liver : vfag of normal size (1580 gins.) Surface
was smooth. On section it showed a slight degree
of nutmeg mottling indicating chronic vencus
congestion. Consistence was normal. Nc focal
lesion was seen.

Gall bladder : N.A.I. It contained dark green
bile.

Bile cucts, Pancreas b suprarenale ; .A.I.
Spleen : 'r«s considerably enlarged weighing

305 ems. The capsule was smooth and healthy. On
section the pulp generally was of normal deep red
colour but slightly softened consistence. Malpl, hia
bodies were only Just visible. Several small
recent infarcts were present, tht largest measuring
about 2 6c. in bulk.

Kidneys : Were cf normal size. Loft 130 gms.
H. 125 cms. In each the cpsule stripped easily
leaving a surface which showed r faint fine
granularity. On sefcticn the cortex appeared slightly
reduced in width and the pattern a little distorted.
It was cf unduly rec colour with poor demarcation
between cortex and medulla. Consistence was firm.
Nc lesions of the renal blcoe vessels were seen.
Pelves were healthy.

Ureters and bladder : N.A.I.
Uterus : Showed 2 or 3 small subperitoneal

myomat^ in adci ion to the usual senile atrophy.
Ovaries : Shewed merely senile atrophy.
Bone Marrow : 'was markedly reactive, middle of

the shaft cf the femur showing the fat completely
replaced by f'-irly deep red marrow.

Abdominal Lymph Nodes : A group of several
considerably enlarged lymph nodes was found on each
sice along the common rnd external iliac vessels ;
they measured up to 25 x 12 x 12 mm. in size, and
were homogeneous, pale grey rnc rather firm on
section.
A group of 2 or 3 slightly anlar lymph nodes was
found at the upper border cf the pancreas, which on
section/



469.

section shewed foci of old caseation.
The ether abdominal lymph nodes appeared normal.

Microscopic-findings :-

Lung : Factions of" the cystic areas show that
most of the cysts are lined by columnar epithelium ;
and In the fibrous tissue deep to this there is a
thin eo out ano patchy layer of plain muscle. The
cysts therefore appear to be formed from very
greatly dilated bronchi or bronchioles. Thosethat
have no epithelial lining are lined by chronic
Inflammatory granulation tissue - i.e. they appear
infected. The masses of debris found in some of
the cysts consist of solid masses of a mycelial
fungus, apparently a monilia. The tissue between the
cysts consists of fibrous tissue without any sign
of slveoli.

The small arteries in the septu between the cysts
show striking changes ; severp.1 show acute
flbr inolc necrosis, predominantly of the intima,
but extending also into the media ; others shew a
chronic endarteritis obliterans - a gross thickening
of the intima by relatively acellular concentric
fibrous tissue.

That part of the lung which is not grossly cystic
shews in many of the interalveolar septs the laying
down of hyaline acellular fibrous tissue, producing
slight thickening of the septa, with obliteration of
capillaries so that the septa tend tc become quite
avascular. Some of these septa are breaking down,
to form emphysenr - like spaces (but the hyaline
thickening of the septa is of course quite unlike
emphysema); these spaces Ushow no sign of columnar
or cubical epithelium ; and appear therefore of
different nature from the large cysts. In addition
to the fine alveolar septal fibrosis there ere also
occasional coarser focal areas cf a rather lympho¬
cyte ; no plasma-cell infiltration. One of these
foci of fibrosis hows s collection cf peculiar
cells - large cells whose cytoplasm if hyaline, and
very eosinophil, the nucleus being pyknotlc and
pushed tc one side ; sometimes the cy-oplasm is
lobulated, suggesting a collection of inclusion
bodies of the " Russell body " type of plasma cells.
Identifiable plasm* cells are however net frequent.
The nature of these cells is not clear. This :rea
of the lung also shows • rt^rial changes as in the
cystic parts, but of lesses frequency - acute
fibrinoid necrosis «nd a chronic stencsing
endarteritis.

Skin : Sections from index finger pulp, calf ana
abdomen all showed similar changes : a thickening
of the dermis as a whole, and cf the individual
collagen fibres ; a slight diffuse diminution in
(but not disappearance of) elastic tissues ; atrophy
cf sebaceous glands (but slight if *ny atrophy of
sweat glands ) j slight atrophy of the epidermis,
with flattening of the rate pegs ; diffuse hyper¬
keratosis (especially in the section from abdomen);
and/
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and oedema and a patchy acellular collagenous
fibrosis of' the subcutaneous fat - most marked in
the section from c^lf where the fat cells show
atrophy and have apparently previously undergone
focal necrosis, leaving a residue of foci of foamy
histiocytes end an occasional giant cell grouped
round empty spaces ; a small focus of c icificatior.
was seen in the immediately subcutaneous fat in this
section from calf - calcium deposition in a patch
of cedemstcus acellular fibrous tissue in the midst
cf the atrophic cedematcus fat. No abnormality
of the vessels of the skin was seen, apart from a
single small arteriole In the finger section which
shewed a plug of granular thrombus, net completely
occluding, attached to the wall -ud covered by
endothelium.

Skeletal Muscle (Pigs. 14 6 and 168) Sections
from flexor carpi ulnarls and from gastrocnemius
shew a similar picture : many muscle fibres show
uniform atrophy, sometimes very marked ; with
considerable proliferation of sarcolemmal nuclei ;
an occasional fibre shows :tchy hyaline
degeneration. There is a focal infiltration by
lymphocytes, occasionally forming considerable
dense ncculr accumulations. Most of the bleed
vessels appear ncrm'l ; but a few arterioles shew
hypertrophy of the muscle coat, while others shew a
very cellular intim 1 fibrosis j no necrosis or
thrombosis.

Thyroid gland : 8hcws m rkac diffuse atrophy
and fibrosis, cf a degree sufficient to suggest
myxcedema. In many acini the colloid ppe; rs
inspissated ; sometimes these inspissated masses
are surrounded by w foreign body " giant cells, the
acinar epithelium having disappeared. No vascular
ebnorm lities are seen.

Kidney : Shows a mild degree of crtericlo-
scleresis affecting mainly the interlobular
arterioles which show intlmal fibrosis, only slight
hyalinisatlcn cf afferent arterioles. The parenchyma
shows small foc^l patches of atrophy °*nd fibrosis,
presumably due tc the artericlosclerosis. No
other abnormalities seen. No ccut-e arteriolar
lesions.

He?rt : (L. ventricular myocardium ): Shows an
occasional smell patch of fibrosis. The arterioles
shew a very definite hypertrophy of the media ; no
scute changes. The larger coronary arteries on the
surface shew mild tc moderate atherosclerosis.

Spleen : The presence of recent infarction is
confirmed. No responsible arterial blockage is
found. No degenerative cr necrotic changes re seen
in the vessels ; there is indeed a striking absence
of the hyalincsis of arterioles so common in the
spleen. There is marked chronic venous congestion.

Liver J Shows only mild chronic venous congestion.
Vessels appear normal.

Bone Marrow : (Middle cf femur) : is markedly
hyperplastic - predominantly a normoblastic reaction.

Lymph nodes : (1) : Para-aortic : a moderately
enlarged/
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enlarged lymph node ; but it shews no histological
abnormality.

(2) Mesenteric s N.A. I.
(3) Suprspancreatlc : shews extensive old

caseation : nc sign cf active tubercle.
Oesophagus, Small intestine, large intestine :

N.A.I. Nc atrophy, no fibrosis, no vascular changes.
F ncreas, Hypophysis, Ovary, Bri in (sections of

cortex and basal ganglia) : N.A.I.
Pathological diagnosis

Acrosclerosis.
Cystic disease of lungs. Necrotislng pulmonary
arteritis -nc" endarteritis obliterans.
Solerodermal changes in skin ; subcutaneous
calcinosis.
Atrophy cf limb muscles.
Atrophy end fibrosis of thyroid gland.
Renal arteriolosclercsis.
Hypertrophy cf heart - both right and left
ventricles.
Myocardial fibrosis.
Infarction of' spleen.
Congestive he«rt failure - chronic vehcus
congestion of liver and spleen, and pleural,
pericardial and peritoneal effusions.

Case 539.

F aged 41. Ref PM 47/48
Twenty one ye«rs history of Raynaud's phenomenon

with gradual loss cf power in hands, heath from
long-standing chronic venous congestion.
Complicating heale* rheumatic mitral disease.
Muscle tissue obtained from rectus abdominis,
pectoralis major, diaphragm (rig. 137).

Cases 535, 536 and 539.

Biopsies were taken from individual muscles
in each of these cases.

POLYARTERITIS NO-DCSA.

SECTION I.

Cagp 54C.

Andrew V.. cge< 24.
Admitted 13.2.47, to ^oyal Infirmary, Ward 22.
Lied 28.4.47. •

Autopsy 29.4.47 by Professor A.C.P. Campbell
(PM. 208/47).
Abstract cf Case Notes Admitted 13.2.47 :

Liagncsis : a typical auute rheumatism. Ho^
response tc salicylate, sulpharnices or penicillin ;
Leveloped multiple polyneuritis with transient
paresis including (R) lewer neurone faci 1 islsy.
Albuminuria/
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Albuminuria, hypertension, palpable nerve trunks.
Gross wasting. Little or no rennonse to protein
shock therapy. Pied quite suddenly - clinically
suggests cerebral vascul r thrombosis.

Macroscopic findings :-

Post mortem performed the day after death. The
body was that of a you.g man of average height and
slender build, showing great wasting, especially
marked in the muscles of the lower limbs. Wo oedema
The skin was pale. There was no jaundice and no
rashes. '-•mall, firm, subSbutaneous nodules either
round or more commonly oval were seen and felt over
the neck and. shoulders and abdomen, sparsely
distributed ; in all about 15 could be found. On
reflecting the skin these were seen as grey-white
nodular swellings 1 to 3 m:u. in diameter occurring
<fcn the course of small, subcutaneous vessels. Some
at least appeared to be on small veins,. In most
cases no lumen can be seen on cross section.

Skeletal Muscles : Occasional similar nodules
were seen on the vessels in the fascial sheaths of
pectoralis major and rectus abdominus. None were seen
within these muscles or in the quadriceps or calf
muscles.

Peripheral Nerves : Right ulnar, right sciatic,
right common peroneal and left superficial peroneal
were excised for examination. They showed no naked
eye abnormality.

Head : Skull, dura and venous sinuses : W.A.D.
BRAIN : Showed, slight general swelling indicated

by gyral flattening of both hemispheres. The pia-
arachnoid and superficial vessels appeared healthy.
Brain was sent uncut to Neuro- athology department.

Spine * Showed no naked, eye abnormality. It was
also sent uncut to the Heuro-Path. Department,

Mouth : Tongue and pharynx : N. A.D,
Tonsils * Were small, pale and healthy.
Neck ft Thorax : Trachea, oesophagus and thyroid

gland : Showed no abnormalities. No enlargement of
the cervical lymph nodes.
Pericardial sac : Contained the usual few cc. of

clear free fluid. No adhesions.
Heart 370 gms. Normal in sine and shape.

Pericardium appeared healthy. The coronary vessels
showed several ( in all 4 or 5) white fusiform
nodular thickenings similar to those already
described, on the course of the smaller branches.
The major branches appeared normal. They showed no
atheroma. There was no dilatation of any of the
chambers of the heart. The left ventricle showed
slight hypertrophy. Myocardium was slightly pale,
but uniform in appearance and of normal firm
consistence. No focal lesions were seen. The tricuspi
valve admitted 3 fingers and the mitral 2 fingers.
Valve cusps and mural endocardium appeared healthy.
There was'no obvious sign of previous rheumatic
lesions.

Aorta : Appeared healthy (only an occasional
trivial fleck of atheroma). Ductus arteriosus closed

i- leural/
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Pleural sacs : No See fluid. Localised delicate
fibrous adhesions at both apices.

Lungs : Were of normal weight and volume, L.
430 gras. I? 510 gms. The pleura was healthy apart
from the above noted adhesions. On section both
lungs showed merely a moderate basal congest!oh.
There was no consolidation, no haemorrhage and no
sign of arterial lesions. Mediastinal lymph glands :
N • A» 1).

Abdomen : No free fluid. Peritoneum healthy.
Occasional nodular swellings as above&escribed
were seen on subperitoneal vessels. The lesser
omentum, mesentery and the transverse meso-eolon ;
all showed numerous nodules on the course of the
vessels, affecting arterioles of very fine, almost
hair-like calibre as a rule, considerably less than
1 mm. The nodules were up to 3 mra. in diameter.
Occasional nodules showed local haemorrhage
surrounding them.

Stomach, duodenum, small and large intestine :
All showed fairly frequent similar nodules, sub-
peritoneally and within the thickness of the wall.
None were visible on the mucosal surface. There were
no infarcts or obvious haemorrhages visible within
the bowel wall, nor did the contents appear blood
stained.

Liver : Size normal. Weight 2020 gms. Surface
smooth. On section very occasional nodular, arterial
thickenings were seen, some showing dilatation and
grey-brown thrombosis at the site of thickening.
Occasional small areas of deep red haerao rhagic
appearance indicating small infarcts were present.
The lobular marking was rather accentuated with dark
centres and pale peripheries suggesting a mixture
of mild chronic venous congestion and cloudy
swelling. The consistence was slightly softened.

Gall bladder and bile ducts : N.A.D.
Pane eas : No arterial lesions were seen. One

small area of fat necrosis 4 or 5 mm. in diameter
was found, probably an infarct secondary to a focus
of arteritis.

Suprarenals : nil abnormal.
Spleen ; 170 gms. Capsule wrinkled and healthy.

On section pulp was of uniform,pale grey red colour.
The Malpighian bodies were invisible. One small
arterial nodule was seen, but no infarcts were found.
The consistence was moderately softened.

Kidneys : L 260 gms. R 250 gms. 'ere moderately
enlarged. In each the capsule stripped easily
leaving a surface which was smooth generally but
sparsely pitted by a few slightly depressed areas,
some of which showed a central yellow patch
indicating moderately recent infarcts. The surface
was a pale grey red colour, profusely studded with
smal: petechiae. On section the cortex was
considerably swollen, pale gre red in colour and
studded with petechiae ; contrasting sharply with
the dark red medulla. The consistence was slightly
softened. Numerous arterial nodules were seen mr&nly
on arcuate and interlobular arteries, ^otne showed
no obvious lumen on section, being uniformly grey
white throughout, while others were dilated and

I filled/
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filled with thrombus. One pea—sized aneurysm was
present. None of the lesions showed brown
pigmentation suggestive of old haemorrhage or
thrombosis. Occasional small infarcts, yellow with
a red periphery, were present throughout the
cortex, up to a few mm. in diameter. They were of
varying ages, some being slightly depressed but
none appearing sufficiently scarred to inr-icate an
age of more than perhaps 2 months.

Ureters, bladder and prostate : N.A.D.
Abdominal lymph nodes : N.A.D.
Bone Marrow : Middle of the shaft of the femur

showed a considerable hyperplasia, the fatty marrow
being largely replaced by dull red marrow.

The larger arteries throughout the body appeared
everywhere normal. The lesions were confined to
the small arteries ( and probably some small veins).
The renal arcuate arteries were the largest seen to
be involved.

Microscopic findings :-

Focal arteritis was found in sections of the
following organs : small intestine, mesentery,
kidney, pancreas^ suprarenal, liver, skin and
skeletal muscle (pectoral, quadriceps and gastro¬
cnemius). The lesion affects small arteries for the
most part ; in most organs the arterioles appear
unaffected, exceptions being kidney, liver, pancreas
and suprarenal.

The foci of arteritis vary in age ; but most
appear subacute or acute i»e. they show extensive
fibrinoid necrosis of intima and media, usually
affecting the whole circumference, but sometimes
affecting only a segment of it ; the adventitia is
grossly thickened by a granulomatous inflammatory
reaction - brisk infiltration by polymorphs, plasma
cells, histiocytes and a few (surprisingly few),
eosinophils, proliferation of fibroblasts and new
capillaries, and early collagenous fibre formation ;
sometimes this granulomatous adventitia shows foci
of almost caseous necrosis. In many cases the
lumen of the vessel is still patent ; but sometimes
it is occluded by thrombus. A few older lesions
are seen, showing a cellular intimal and adventitial
fibrosis, with disappearance and fibrous replace¬
ment of a varying arao nt of media and internal
elastic lamina. These older healing foci would be
compatible with an age of 2 to 5 months.

None of the affected vessels can be identified
as veins ; but the destruction of the vessel wall
is often so marked as to make it impossible to
eliminate a vein.

Small intestine - arteritis +++. No si :n of
infarction or general inflammatory reaction.

Mesenteric lymph node : N.A.D.
Kidney - Arteritis +++. Several small recent

infarcts seen. Fairly numerous afferent arterioles
show acute fibrinoid necrosis (identical withthat
in malignant hypertension), and many glomeruli show
damage varying in acuteness - fibrinoid necrosis of
a part of the tuft, fibrinous exudate in the space,
capsular/
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capsular adhesions, hyallnisation of part or whole
of the tuft. Related tubules are sometimes packed
with R. R. C. s. No arteriolar hyalinosis seen.

Pancreas - Arteritis +. Occasional small areas
of acute infarction seen. A few arterioles show
fibrinoid necrosis.

Suprarenal - Arteritis ++. One small infarct
of cortex seen. Occasional arteriolonecrosis.

Liver - Arteritis +. Occasional arteriolo¬
necrosis. The liver cells appear undamaged ; no
infarcts are Included in the section.

Spleen : The central arterioles show a mild
hyalinosis - an almost normal finding probe ly
unrelated to the present illness. There is no
arteritis or art'- riolonecrosis in the section. The
Malpighian bodies are normal. The pulp is less
congested than normal, and shows a slight polymorph
infiltration.

Skeletal Muscle (Pigs. 167 and 172). .part
from arteritis ( which is not as frequent, as in
some of the other organs) some areas of muscle show
a rather diffuse moderate atrophy of fibres, with
increase (both condensation and proliferation) of
sarcolemmal nuclei - presumably an ischaemia
atrophy from vascular occlusion.

Skin (Pig. 187). Confirms arteritis of an
immediately sub&eutaneaus artery. The skin itself
shows no abnormality.

Myocardium : N. A.D. Arteries and arterioles
in the section appear'normal. No evidence of
rheumatic or other myocarditis.

Lung - No arteritis seen ( 2 sections). There
is well-marked chronic venous congestion, with many
heart failure cells and some oedema. No pneumonia
or bronchitis seen.

Oesophagus - Shows a very brisk acute or
subacute oesophae;itis, congestion, oedema and
copious polymorph and plasma cell infiltration of
the mucosa and submucosa, with superficial epithelial
desquamation. This does not appear to be secondary
to vascular damage ; the vessels in the section
appear healthy.

Bone Harrow (mid femur ): Shows a considerable
hyperplasia, of mixed normoblastic-myelocytic type.
No arteritis seen in the section. No noticeable
increase in eosinophils.

Hypophysis, Tonsil 4 Synovia of knee joint :
N,A.35. No arteritis seen.

Bacteriological Report : Heart Blood : no
growth has been obtained.

Pathological diagnosis : -

Polyarteritis nodosa affecting the following
vessels -
Subcutaneous, mascular, subperitoneal, renal
coronary, mesenteric, gastric, intestinal,
hgrpatic, splenic, pancreatic, suprarenal and
probably others.
Infarct of -
Kidney, liver, pancreas and suprarenal.
Chronic/
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Chronic venous congestion of liver and lung.
Hyperplasia of bone narrow.
Acute oesophagitis.
Arteriolonecrosis in kidney, liver, pancreas,
and suprarenal.
£r. Blackwood'3 Report on brain after fixation :
On section a massive recent haemorrhage was

present in the right cerebellar hemisphere. Small
perivascular haemorrhages were present in the pons
on the left side. The cerebellar haemorrhage
nearby reached the surface on the inferior aspect
of the lobe and had ruptured into the 4th. ventricl
so that a little blood was present in all the
ventricles.

Microscopically : Both sciatic and common
peroneal nerves shew extensive demyelination.

Foci of periarteritis nodosa where seen in the
following situations - retina (acute), sciatic
(Old) and peroneal (old) nerves, central cortex
(acute, perforating cortical arterioles), towards
the edge of the haemorrhage in the cerebellum where
two small arteries are now disintegrated. In
relation to the cortical vessels there is focal
ischaemic degeneration of cerebral tissue. It was
not present in the sections examined of choroid
plexus, frontal cortex, pons (though there are
terminal capillary haemorrhages here) occipital
cortex, basal ganglia.

Anatomical diagnosis : Polyarteritis nodosa.

Case 541.

M aged 29. Kef 317/oC.
Polyarteritis nodosa affecting kidneys, heart,

oesophagus, intestine, liver, pancreas, left
suprarenal, muscles and nerves. Synovial tissue
ob> • inea from shoulder and knee, muscle from
rectus abdominis, pectoralis major, diaphragm and
quadriceps and nerve from brachial plexus and
femoral nerve.

Case 542.

M aged 21. ftef PM 5C4/51
Polyarteritis nodosa affecting heart, kidneys,

suprarenals, liver, skin, muscles, nerves and
synovial tissue. Synovial tissue obtained from
both knees (Fig. 38), muscle from pector als major,
diaphragm and adductor margins and nerve from both
femoral nerves.

SECTION II.

Cases 541 and 542 were used here.

SECTION III.

Cases .540 and 542 were used here, also

Case 543.

M/
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M aged 40. Ref :- MHB 6522 and 6594.
Pneumonia followed In two months by joint and

muscle pains, pyrexia, albuminuria and hypertension.
Transient subcutaneous nodules, the one studied
being from the elbow region.

SECTION IV.

Cases 540, 541, and 543 were used here, also
Cases 544 to 548 (Ref:- PM. 451/42, EHA 530,

EHB 2925, PM. 511/46 and PM. 128/49) from which
one or more muscles were studied either at biopsy
or autopsy, the diagnosis being confirmed in all
cases by the presence of lesions elsewhere.

SECTION V.

Cases 541, 544 , 545 and 548 were used here,
also Cases 549 to 550 (Ref:- PM 142/50 and
PM. 327/50) from each of which six blocks from
brachial plexus and femor&l nerve were examined
at autopsy, the diagnosis being confirmed in all
cases by the presence of lesions elsewhere.

SECTION VI.

Lesions in coronary vessels we^e studied in
Cases 541, 542, 544, 545 (described above) and in
Cases 551 to 553 (Refs :- PM. 116/48, 455/50 and
MIIA 3407) In all of which typical lesions were
present.

NGN-RHEUMATIC DISEASES.

SECTION I.

1. Cases of non-specific synovitis :-
Case Ref:

558 XXVII/548 synovitis right elbow
559 XXXI1/718 synovitis right knee
560 XXXIII/723 synovitis knee
561 XXXVIII/332 post-traumatic synovitis

wrist
562 XLII/69 recurrent synovitis knee
563 ( XLII/413 post-traumatic synovitis

( XLI11/80 knee
564 XLII/416 recurrent effusion knee

565 XLIII/535 synovitis left knee
566 XLIV/1C74 synovitis knee
567 XLVI/410 syncviti*" vnee
568 XLVI/685 synovitis with effusion ;

knee
569 XLVII/903 post-traumatic arthritis

knee
570 XLVXII/37 effusion knee
571 139 effusion knee
572 190 effusion knee
573/
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573 XLIX/221 effusion s*:erno-clavicular
joint

574 552 synovitis knee
575 1122 recurrent synovitis R.knee
576 LIII/7 synovitis knee
577 536 hyperplastic synovitis knee
578 LIV/39 recurrent synovitis R.knee
579 1446 effusion left knee
580 2512 synovitis with effusion

left knee
581 2649 synovitis right sterno¬

clavicular joint.
582 270C chronic synovitis L. fourth

prox. interphalangeol joint
583 MHB 1473 synovitis left elbow
584 3734 recurrent synovitis R.knee
585 EHB 180 post-traumatic synovitis

right knee
586 764 post-traumatic haemorrhagic

synovitis knee
587 803 chronic synovitis R. knee
588 824 post-traumatic hyperplastic

synovitis knee
589 857 synovitis left knee
590 901 synovitis left knee
591 1008 villous arthritis knee
592 1260 synovitis knee
593 1492 hyperplastic synovitis knee
594 1702 effusion knee
595 1241 chronic synovitis
59 6 3204 synovitis left knee
597 3307 post-traumatic synovitis

right knee

Case 598.

M aged 30. Ref EHB 3309
Mono-articular arthritis of right knee of 8

months' duration. No radiological evidence of
destruction of cartilage or bone. At operation,
synovial tissue was grossly thickened and brick red
in colour. Histological appearances identical with
those of rheumatoid arthritis (Jig. 39). No
involvement of other joints in the year following
biopsy.

2. Cases of loose-body in the knee
Cases 599 to 603 (Kef:- XXIV/70, XL/541,

XLV/601, XLIX/477, LII'3, MHB 3724,
EHB 115).

3. Cases of septic arthritis
Case Kef :

606 XXVI/686 chronic arthritis knee after
fractured patella

607 XXXVIII/670 septic arthritis meta-tarso-
phalangeal joint

608 XLI/19 streptococcal arthritis knee
609 LIV/272 septic arthritis fifth right

metatarsophalangeal joint
610/
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610
611
612

MHB 857
2227

FM 335/47

septic arthritis knee
septic arthritis ankle
subacute streptococcal
synovitis knee

4. Cases of osteochondritis of knee :-

Cases 613 to 616 (fiefs- XUI/126, LII/1849,

5. Cases of torn menisci of knee

Cases 617 to 644 (Ref:- XXX/191, XXXV/14,
XXXVII/102, XL/689, XLIl/714, XLV/92,
XLVIII/977, LIII/1287, 1372 , 2338 & 2416,
LIV/1224, 1563, 2034 and 2386, LV/79,
MHB 3399, 4038, 5980, 6789, EHB 29, 70,
1122, 1162, 1701, 1751, 1864, 2972).

6. Cases of cysts of menisci of knee :-

Cases 645 to 663 (Aef XXIV/7C8, XLIIl/287,
XLIV/701, XLVIII/1C21, L/8C3, LI/1052 and
1080, LI1/1095, 1172 and 1355, LIV/1514,
LV/714, MHB 7850, EHB 78, 175, 834, 1177,
1649 , 3379.

7. Cases of haemophilia affecting knee :-
Cases 664 to 665 ("af:- PM 316/49 and 84/50).

8. Cases of tuberculous arthritis

a) cf the elbow - Cases 667 , 682 & 69 6 (Ref :-
XXVI/340, LIII/1481, EHB 1704).

b) of the hip - Cases 668 to 670 (fief:- XXVIl/139,
XXX /7 36, XXXII/6373)

c) of the knee - Case3 666, 671 to 681, 683 to
695, 697 to 700 (Ref:- XXV/550, XXXIl/729,
XXXIII/19, XXXVI11/58, XLII/313, XLVI1/1131,
XLIX/173, L/1246, Li/502, 906, 1668, LIl/lOCl,
LII1/2153, LIV/552, 718, 1170, 1634, 1738,
MHB 1477, 4678, EHB 207, 532, 660, 730, 1213,
2739, MHA 2569, 2743).

9. Cases of syphilitic arthritis
Case 701 Ref MHB 3973 storno-clavicular

10. Cases of non-specific bursitis :-
a) olecranon bursa - Cases 711, 714, 719, 720,

724, 735, 758, 776, 778, 784, 797, 810 and 816
(RefJ- XXIX/110, 673, XXXIIT/943, 1107,
XXXV/470, XXXVIII/25R, XLV 111/539, Li/1270,
1341, LIII/1681, MHB 1227, EHB 637, MHA 2309).

b) around wrist - Cases 739, 741, 756 and 815
(Ref:- XXXIX/906, XL/220, XLVII/21C, EHB 3365).

c) around knee - Cases 703, 705-707, 709, 710,
712, 713, 715, 717, 718, 722, 725, 727, 728-730,
732, 733, 737, 740, 743-745, 747-751, 755, 757,
759, 762, 764-767, 770-772, 775, 779, 785, 788,
789, 791, 794-796, 800, 803-808, 811-813.

LV/712, EHB 1178)

702
joint

IB 5144 knee

(Aef:/
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("ef:- XXVII/183, 423, 433, 354, XXVIIl/375,
728, XXIX/206, 266, XXXIl/2-^9, XXXIIl/450, 791
XXXIV/14G, XXXV/597, XXXVl/742, XXXVIl/177,541
824, 1054, XXXVIII/145, 646, XL/34, XLIIl/176,
534 , 676, XLIV/999, XLV/456, 488, 1027, 1188,
XLVI/1071, XLVII/555, XLVIIl/876, XLIX/269,
L/3R8, 564 , 950, 1058, 1420, Li/226, 281, 1225
2028, LIII/202C, LIv/387 , 55 5 , 725, LV/l47,
474, MHB 864, 7881, EHB 56, 71, 85, 528, 603,
604, 866, 1097, 1663).

d) around ankle and foot - Cases 704, 7C8, 716,
731, 736, 751-7 53, 760 , 761, 77 3, 781, 791,
794, 798, 801, 802, 809 (Ref:- XXVIl/292, 658,
XXXI11/351, XXXVII/92R, XXXVIII/6C6, XLVl/304,
375, 387, XLVIII/1123, XLIX/216, Li/861,
LII/1715, LIV/662, 893, MHB 5037, EHB 16, 22,
606) .

4) other sites -

Case Hef j

721 XXXIV/20 ischial tuberosity
723 XXXIV/241 deep- to ilic-tiblal tract
734 XXXVIII/20C tibial tuberosity
742 XLII/692 over tibia
763 XLIX/1294 calf
774 LI/885 over tibia
782 LII/2C9 3 ever tibia
783 LIl/2207 subsartorial
786 LI11/2191 amputation stump forearm
79 3 LIV/8 2C subtrochanteric
799 MHB 6424 subacromial
814 EHB 2908 right shoulder

f) Site unknown - Cases 726 , 738 , 74 6 ana 780
(Refs- XXXV/776, XXXVII1/8C8, XLIIl/866, LIl/42

11. Cases of tuberculous bursitis

817 XXIX/193 trochanteric
818 XXXII1/1199 wrist
819 XL/457 prepatellar
820 XLII/817 ischial
821 LI/942 trochanteric
822 EHB 114 3 prepatellar

12. Cases of non-specific tenosynovitis
a) extensor tendons of wrist - Cases 823, 824, 82*t,

829-832, 835, 840-842, 844, 845, 847, 848, 851,
857, 859, 860, 865-R68 , 870 , 872, 873, 875, 87r
880, 882, 884-886, 888-895, ^97 (Rof:- XXVIl/2$8,
XXVTIl/3, XXXIII/1110, XXXI//76, 488, XXV/25,
679, XXXVI/592, XXXVIl/757, XXXVIII/33, 658,
877, 979, XXXIX/251, XLI/474, XLV/159, XLVIl/lil4,
XLVII/175, LII/80, 1269, 1446, 1742, 190C,
LI11/80, 243, 1223, 2183, 2485, LIV/121, 269,
2339, LV/131, 205, 262, 551, 747, 815, MHB 790,
8552, EHB 64, 729, 996, 1419.

b) extensor pollicls longus - Cas a 828 , 846, 854,
856, 869, 881, 883, 887 (^ef:- XXXIv/63,
XXXVI11/949 , XLII/485, XLIV/606, LIl/1868,
LIV/8C, 2278, LV/470).

c/
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c) palm of hand Cases 826, R.56, BSC, 861
(Ref:- XXXIII/1C8C, XXXVII/189, XXXIX/8C1,
XLIX/70).

d) ether sites

Case Ref s

825 XXXIII/325 tibialis anterior
833 XXXVI/148 extensor of finger
838 XXXVTl/550 peroneus longus
839 XXXVII/589 extensor of finger
843 XXXVIII/453 flexor of wrist
849 XXXIX/329 flexor pellieis longus
852 XLl/775 Achilles tendon
853 XLIl/467 peroneus longus

876 LIII/1629 extensor hallucis longus
896 EHB 1171 ankle

e) site unknown - Cases 829 , 837 , 862 , 871,
874, 891, 897 (Ref;- XXXVl/319, XXXVIl/231,
L/961, LI1/2313, LIIl/468, MHB 79C, EHB 1419).

13. Cases of tuberculous tenosynovitis
a) extensor tendons of wrist - Cases 9CC, 902,

905, 915, 916, 920, 922 (Ref:- XXXIV/326,
XXXV/672, XXXVII/241, L/1380, Ll/99 6, LIIl/1207,
1411).

b) flexor tendons of vvrist - Cases 9C1, 906-908,
914 (Ref:- XXXV/47, XXXVII/71, XL/678, XLIl/49 6,
XLIX/267.)

c) extensor tendons of fingers - Cases 898, 899,
912, 918, 921, 923, 924 (Ref:- XXX/504, XXXIII/
477, XLVIII/756, LII/2051, LIII/139 3, MHB 761,
EHB 894).

d) flexor tendons of fingers (compound palmar
ganglion) - Cases 904, 909, -911, 913, 917
(Ref:- XXXVIl/l68, XLV/166, 167, XLVIl/794,
XLVIII/1C12, LI/1907).

e) site unknown - Case 903 (Ref:- XXXVI/320).

14. Case of amyloidosis ofleft knee :-

Case 925.

Christina W. aged 71.
Admitted 19.7.48 to Northern General Hospital,
Ward 4.
Lied 21.7.48.
Autopsy 22.7.48 by the writer.
Abstract of Case Notes :- This woman was adnittea

on 19.7.48 with a history of general weakness of 18
months duration, and pains in her knees, hands,
elbows, shoulders and feet, which started in her
knees in April 1948, and gradually involved the other
joints. Before this time she had no joint trouble
whatsoever/

863 LI/691
864 LI/1193

extensor of finger
extensor cffinger
flexor of wrist
extensor hallncls lengus
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whatsoever but, from time to time, had vague
muscular pains. Her appetite was poor with
occasional vomiting. Bowels constipated, at times
stool dark. Increased frequency of micturition
for two months. Two weeks before acknission she
noticed that her eyes were yellow.

Cn admission : F^le, thin, starved elderly woman
No jaundice. N0 enlarged glands. Appearances of
active rheumatoid arthritis in wrists and hands,
all small joints being involved. In addition
painftil limited movement of both shoulders, both
elbows and both knees were present. There was also
tenderness over the lumbar spine and-,lC.V.S. Pulse
regular. B.F. 140/8C. He,jrt nil. iesp. Cre: itaticno
at both lung bases particularly right side.
Alimentary : Tongue - brown, dry and furred. Gums
infected. Nil abnormal on abdominal examination.
C.^.S. - n.a.d. Blood : Hb. 56$ ; R.B.C. 2.73 m.
W.B.C. 7,6CC. B.S.tf. 112 P.C.V. 28$.
Film - cells well filled with little variation in
sine. Differential - Neutro 52$ ^osin 1$. Bsso
1$ Lymph. 32$. Monos. 2$. Urine - albumin plus
with a few pus cells. Investigatlons : Not yet back
Plasma uric acid .U.N.
Plasma proteins 20.7.48 - alb. 3.2C glob. 1.8C
Blood culture 20.7.48 - no growth.

On 20.7.48 she developed a temperature of 104
with increased respiration. There was no examinaticjn
of the chest, en area of bronchial breathing in the
left lower lobe. W.L.C. 5,800. Despite intensive
penicillin therapy, her temperature continued rising
and she died at 6.20 p.m.
* limited movement of .ankle and small joints of
feet.

Macroscopic findings

The body was that of a senile woman, of poor
nutrition and with wasted limbs. The joints of the
limbs were swollen, the knee joints being most
affected and the others much less severely. There
was neither jaundice nor oedema.

Head : Brain and meninges shewed no mscroscopical
abnormality. There was very slight atheroma of the
cerebral vessels.

Mouth and pharynx were health".
Neck and Thorax : Thyroid was conside ably

reduced in size, both lobes containing a considerabl
mount of fibrous tissue.
Larynx, trachea and main bronchi were healthy.
Pleural sacs contained a normal amount of serous

fluid.
Lungs were of average size. The post rior parts

and lower lobes were congested and oed matous, but
neither bronchitis nor pneumonia were detected.

Pericardial sac contained approximately 10 cc.
of serous fluid. A few "milk" spots were present in
the epicardium on the anterior surface of the left
ventricle.

Coronary vessels shewed a moderate degree of
eccentric atheromatous thickening.

Heart/
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Heart was slightly above average size. Right
auricle and ventricle were net dilated or

hypertrophied. Tricuspid orifice admitted four
fingers s the cusps were healthy. Pulmonary valve
and artery were healthy. Left auricle and mitral
valve were healthy. Left ventricle was slightly
h pertrophied and dilated. The myocardium of both
ventricles was pale and flabby. Aortic valve was
healthy.

Aorta showed considerable atheroma with
ulceration of some of the plaques in the arch.
Plaques in the first part of the aorta extended to
the base of the aortic cusps.

Oesophagus was healthy.
Abdomen s Peritoneal sac was healthy.
Stomach and duodenum were healthy.
In the jejunum there were numerous diverticula

which commenced necr the duodenojejunal flexure anc
involved approximately 3 ft. of the intestine. They
varied in size, some having a capacity of approx.
5 cc. They tended tc a spherical shape with a
narrow neck end many contained solid masses of
food and faecal material. They shewed nc ulceratio|n.
They were situated close tc the mesenteric
attachment.

Ileum and the greater part of the large
intestine were healthy. In the pelvic colon there
were numerous shallow pockets in the wall represent
ing early diverticula.

Spleen was of average sise, rather friable with
red-purple pulp.

Liver and biliary passages showed no abnormality
Pancreas and adrenal, glands appeared to be

normal.
Kidneys were slightly below average size. The

cortex sliowed slight irregularity and was slightly
reduced in depth. Both cortex and meculla were verjjr
pale. The arcuate arteries were thick-walled.

Renal pelves, urinary passages and genital organ^
shewed no abnormality.

Knee Joints : i>eft knee joint was removed
intact.

Right knee joint was opened. The synovial tissu^
was thickened and it was congested in proximity to
its attachment to the anterior aspect of the tibia.
The articular surfaces were roughened centrally and
the cartilage was thin.

Bone Marrow : Redcish brown marrow was removed
from the distal end of the femur for microscopical
examination.

Addendum tc naked eye Report : Left knee : The
synovial membrane is generally hyperplastic with
many villi and much of it is apparently necrotic.
After stu<%- of the microscopic materiel , en iodine
test was carried out and ell this material gave the
dark brown reaction characteristic of amyloid.
Occasional areas of haemorrhage are present in the
membrane. Bursae, filled v/ith similar material
are present between the tendon of popliteus end the
medial/
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medial meniscus, and beneath the tendon of adductor
magnus.

The articular cartilage of the patellar facet of
the femur is thin and roughened, much of its
surface being covered by connective tissue. The
femoral condyles shew a lesser degree of the same
change. Considerable osteophytic lipping is seen on
the margin of the femoral articular" cartilage. On
the tibia slight changes are .seen of a similar
nature to those on the patellar facet of the femur
and the free edges of the menisci are white and
friable. Changes of a more advanced degree are seen
on the articular facets of the patella - marked
degeneration of cartilage, much pannus and some
lipping.

Microscopic findings

Heart : Blocks were taken from right auricle,
right ventricle, left ventricle (2), mitral valve
with adjacent auricle and ventricle, and inter¬
ventricular septum, and single sections from eRch
examined.

The pericardium over the left auricle is
diffusely thickened b;/ a surface layer of dense
fibrous tissue, deep to which are dense foci of
lymphocytes with small numbers of plasma cells and
histiocytes. Elsewhere it is healthy. In the left
ventricular myocardium near the mitral valve, a
few small patches cf fibrosis are seen mostly
affecting the adventitia of vessels and adjecent
muscle fibres. The endocardium is everywhere healthy.
Atheromatous changes are seen in some branches of
coronary arteries and have cpused moderate narrowing
of the lumen.

Lungs : marked congestion throughout the section,
with oedema in most of it, the alveolar fluid
containing large numbers of polymorphs and some
fibrin. In unaffected areas, alveoli are widely
distended, sometimes with break-down of their walls
to form large air-spaces.

Pancreas : N.A,f.
Kidneys s liffuse fibrosis with atrophy of

tubules many of which contain hyaline, granular or
cellular casts, and some contain desquamated cells
or blood. Very occasional medullary tubules contain
small numbers of polymorphs, Accompanying the
fibrosis is focal round-cell infiltration. Glomeruli
are practically unaffected, only an occasional one
showing fibrosis. There is ciffuse hyperplastic
sclerosis of small arteries and many arterioles in
the cortex. Venules are frequently congested. The
pelvis shews desquamation cf epithelium, patchy
oedema and fibrosis end occasionally sllgjht round
cell infiltration. The appearances are those of
chronic pyelonephritis.

Spleen : Small tags of fibrous tissue infiltrated
with round cells are attached to the capsule.
Malpighian corpuscles are greatly reduced in number
and size, with central arterioles unduly thick-walle|<
and /
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and hyaline. The red pulp is moderately congested
and contains very large quantities of haemosiderin.

Bone marrow : normoblastic.
Skeletal Muscle : Blocks were taken from rectus

abdominis, pectoralis major, diaphragm, deltoid,
psoas, quadriceps, gastrocnemius, adductor magnus
and tongue ( 2).

A single small endomysial focus of lymphocytes
and histiocytes Is present in tho section from
gastrocnemius. This and other muscles, such as rectu
pectoral and quadriceps show varying degrees of
atrophy but the striking feature is the presence
in the tongue, diaphragm and deltoid of patches of
varying size of irregularly staining eosinophilic
material, sometimes granular and sometimes homo--
genecus. These patches are sometimes localised as ir
deltoid and are up to 2 mm. in longest diameter,
but elsewhere, as in the diaphragm there is diffuse
Infiltration with this material. Small numbers of
Irregular mesenchymal cells are seen in it. Adjacent
muscle fibres are atrophic and sometimes show hyaline
change or histiocytic absorption. The walls of sm 11
vessels do not contain this material. In the tongue
there is a thick deposit beneath the epithelium with
diffuse Infiltration elsewhere. In frozen sections
of the tongue stained with Congo Red, this material
stains selectively and the tongue, like the
synovial membrane stained dark brown with iodine In
affected areas. This material is thus amyloid.

Peripheral Nerve : Six blocks from peripheral
nerve were examined. So Inflammatory foci are
present.

Synovial membrane : (Jigs. 41 and 48). Four
blocks were taken from the synovial membrane of the
left knee, one from the medial neniscus and three
from the bursae arounc the joint.

In none of the sections from these blocks are
the features of rheumatoid arthritis seen. Instead,
all of them show varying degrees of amyloid
degeneration. In those parts of the membrane which
appeared villous to the naked eye, the appearances
are striking for many of these villi have a core of
connective tissue which is oedematcus and contains
small numbers of lymphocytes and histiocytes but is
free of amyloid. In contaot with this tissue is a
well defined though irregular zone of large synovial
cells sometimes in several layers and outside this
again Is the zone of amyloid change, the tissue
being considerably broken up by oedema. elsewhere
large masses of amyloid are seen, as in the deltoid,
often freely Infiltrated with large histiocytes and
foreign body giant cells. A denser layer of amyloid
Is present on the surface of the meniscus.

The bursal contents are also amyloid, often in
cylindrical masses up to 20-30 u. in diameter. Large
histiocytes, giant cells and lymphocytes ere again
seen, mostly, healthy, but occasionally pyknotlc.
Thin fibro-fatty septa run through the amyloid and
are lined by an oedematous zone containing synovial
cells and amyloid material as in the joint itself.
In/
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In one of the blocks from the bursa there are very
many markedly congested capillaries from many
of which haemorrhage has occurred.

Pathological diagnosis :-

Chronic pyelonephritis.
Uraemia
Amyloidosis of left knee and skeletal muscles.
Pulmonary oedema.

SECTION III.

1. Cases of granuloma annulare :-

Case 926 Ref J- RCP 4451/43 (fig. 110)
Case 927 F. aged 77. Kef S133

Lesions on right cheek for 3 months.
Case 928 Kef :- S211
Case 929 Kef S 332
Case 930 F. aged 22. Ref : SE 105 and 120.

Lesions on finger for a year (Fig. 116).
Case 931 F. aged 40. Ref : SD 132

Lesion, 1 cm. In diameter on left thigh
(Firs. Ill and 114}.

Case 932 F aged 10 Ref : SE 371
Lesion on back of hand for many years

Case 933 F aged 6. Ref : SD 1266 (Figs.
112, 115, 117)
Lesions on palms, backs of hands and knees.
Biopsy taken from palm.

Case 934 M aged 9. Kef : SE 1445
Lesions on back of right hand and on ears.
Biopsy taken from hond.

Case 935 M aged 9. Kef : KBSC/B 1823 & 1838/5L,
Admitted to hospital for investigation of
idiopathic epilepsy of 7 years'duration.
Nodules the size of melon seeds had been
present beneath skin on dorsum of right hant
for 6 years and on left hand for 3 years.
They increased gradually in number and were
intermittently painful for up to a week. On
adnlssion there were 30 nocules on the righjt
hand and 15 on the left hand. Xrays of
hands normal. 3SR 3 mm. per hour ( :igs.
118 and 119).

2. Cases of " rheumatoid " nodules without
arthritis J-

Case 936 Ref:- SD 1105 Text p 159
937 S E 1171 see text p 159
930 text p 157 & Fig. 126
939 text pp. 157-158 & Fig. 127

3. Cases of subcutaneous gumma

Case 940 Kef FM 44/38 see text p. 167 and
Fig. 134.

Case 941 see text p. 167 and
Figs. 135 and 136.

4./
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4. Case3 of tuberculous adenitis
Cases 942 - 981 (Ref:- MHB 3029, 3704, 3707,1C525 and 10526, EfIB 491, 512 , 524 , 584 , 644 , 658,

669, 675, 702, 714, 746, 750, 774, 798, 1066,
1147, 1225, 1377, I486, 1527, 1561, 1570, 157R,
1657, 1680, 1682, 1724, 1775, 18CC, 2615, 2728(a),
27 32, 2929 and 2990, Ely 15086/45) .

5. Cases of foreign beefy granuloma :-
a) suture material - Cases 989, 998, 1003,

1005, 1010 (Ref XXXVIIl/720, XLIV/198, LIl/412,LIII/729, LIV/2516).
b) pencil lead - Cases 983, 984, 1000 (Ref :-

XXXV/426, XXXVII/79,XLVI1/1120).
c) wood - Case 982 (Ref: XXVIII/68).
d) steel - Case 988 (Ref: XXXVIIl/491).
e) coal - Case 1006 (Ref: LIIl/1002).
f) nature of foreign body not !rnown - Cases

985 -987, 990-997, 999, 1061, 1Cvj2, 1004, 1007-
10C9, 1011 (Ref XXXVI1/448, 790, 1043, XXXVIII/
885, XL/11, 931, XLI/759, XLIl/151, 637, XLIII/487,
622, XLVI/1019, LI/182, LIl/74, 771, LIIl/1119,
1200, LIV/774, EHB 1601.

6. Cases of Inclusion dermoid cyst Cases
1012 - 1034 (Ref :- XXXIX/187, XLIl/ 324,
XLIII/654, XLIV/519, 848, XLV/55, 204, 674, XLVI/20C,
464, 889, 922, lOCt, 1180, XLVIl/711, 868, 945,
1059, 1315, XLVIII/286, XLIX/288, LIIl/543, LIV/1152 .

7. Cases cf traumatic ncdubs s- Cases 1035
ana 1036 (Ref:- MHB 8617 and 7851).

8. Case cf arteriosclerosis resembling rheumatoid
nodule :- Case 1037 (Ref:- 1103) (Fig. 141).

SECTION IV.

Cases 925 (under Section I) and 1037 (under
Section III) were used here.

In the following cases, the major pathological
lesions are noted, also the number cf blocks taken
(in brackets). Tissue wrs obt'-iued curing surgical
operation in those cases marked with as asterisk.
Case Ref :-
1038 MHB 1287 amyeplasia congenita (2)
1039 PM 182/48 subacute prostatitis, purulent

cystitis ; pulmonary embolism (4)
1C4G 184/48 gastric ulcer, perforation, sub¬

phrenic abscess ( 3)
1041 195/48 tuberculosis lungs and pericardium

(3)
1042 196/48 duodenal ulcer, perforation,

peritonitis ( 3)
1043 197/48 appendicitis ; anthrncc3llicosis,

pulmcnary tuberculosis (4)
1044 198/48 duodenal"ulcer, haematemesis j

pulmcnary embolism (4)
1045/
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1045 199/48

1046 201/48

1047 20g/48
1048 206/48

1049 209/48

1050 MHA 2732
1051 2722

1052 2714
1053 2731

1054 2712
1055 2652

1056 LI/1725
1057 PM 466/47
1058 356/47
1059 MHB 1060
1060
1061
1062 PM 63/48
1063 MHA 2651
1064 LI1/664

1C65 PM 252/48

1066 253/48

1067 254/48

10 68 255/48

1069 256/48

1070 267/48

1071 260/48

1072 261/48
1C73 204/48

1C74 271/48
1C75 266/48

1076 257/48

1077 268/48

1078 275/48
1079 276/48

1080 284/48
1081 /

emphysema, tension pneumothorax
(3)
duodenal ulcer, perforation,
peritonitis ; cystic goitre (3)
carcinoma rectum : medulloblastom
(3)
cholecystitis, perforation,
peritonitis ; nephrosclerosis (3)
lobar pneumonia, lung abscess;
cirrhosis liver (4)
dural tears, atelectasis (2)
carcinoma pancreas, ulceration
«no perforation duodenum,
peritonitis ( 3)
atelectasis (3)
subarachnoid haemorrhage ;
atelectasis ( 2^
dural tears ; asphyxia (3)
poliomyelitis ; pyelitis ;
pregnancy (10)
hypertension (1)
toxic goitre, thyrotoxic crisis(l
lymphatic leukaemia (4)
congenital torticollis (1)
traumatic denervation (1)
traumatic denervation (1)
encephalitis lethargica ; pyeliti^
pregnancy ( 3)
pneumonia i purulent meningitis ($
fibrosarcoma tibia - amputation
specimen (9)
bronchiectasis ; shock after
lo -ectcmy ( 3)
appendicitis, psoas, abscess ;
subacute nephritis (4)
chronic glcmerulcne hritis,
uraemia (*4) (Fig. 158)
coronary atheroma, myocardial
infarction (4)
peptic ulcers, per oration,
peritonitis (3)
pyelonephritis ; cirrhosis liver ;
emphys ema (4)
carcinoma cervix ; sclerosing
haemangiomata lungs, spleen and
liver ( 3)
carcinoma breast ( 3)
polyneuritis ; carcinoma bronchus
myxoedema (4)
carcinoma rectum, peritonitis (3)
diverticulitis, abscess,
peritonitis (4)
appendicitis ; pulmonary embolism
(4)
miliary tuberculosis, tuberculous
meningitis (4)
acute liver necrosis ( 5)
carcinoma cervix, vesica-vaginal
fistula ( 5)'
myeloma ileum ; pulmonary
tuberculosis (4)



1081 278/48

1082 279/40

1083 289/48
1084 290/48

1085 291/48

1086 297/48

1087 298/48

1088 212/48

1089 301/48

1090 213/48

1091 303/48
1092 314/48
1093 333/48
1094 336/48

1095 337/48

1096 342/48

1097 344/48

1098 MHA 2743

1099 FM 4.38/48
1100 456/48
1101 MHA 3082

1102 2652
1103 2659
1104 2661

1105 2662

1106 2669
1107 2672
1108 2725
1109 2800

1110 2806
1111 2809

1112 2559

1113 2632

1114 2633

1115 2649

1116/

489.

traumatic subarachnoid
haemorrhage (4)
cirrhosis liver j shock after
operation ( 5)
carcinoma bronchus, empyema (5)
dislocation hip ; aspiration
vcmitus, asphyxia (4)
silicosis, bronchopneumonia,
empyema ( 5)
diverticulitis, peritonitis,
cellulitis (8)
fractured skull, cerebral tr' uiru|i
(4)
gastrocolic fistula, '.eritonitii
(2)
infantilism ; purulent peritonitis
(6) (Fig. 162)
hodgkin's disease ; cirrhosis
liver ( 3)
myasthenia gravis, thymoma (7)
progressive muscular atrophy j
bronchopneumonia (7)
bronchiectasis, emphysema ;
cardiac failure (4)
carcinoma pancreas, subphrenic
abscess (4)
bilateral cerebellar infarction
(5)
senile hyperplasia prostate ;
pancreatitis (4)
senile hyperplasia prostate ;
septicaemia ( 6)
bronchiectasis j carcinoma stomach
tuberculosis knee ( 3)
carcinoma bronchus ( 6)
lymphatic leukaemia (6) (Fig.17^)
bronchiectases, bronchitis,
bronchopneumonia ( 5)
normal 5 mouth foetus (5)
bilateral atelectasis (3)
gastroenteritis ; purulent otitis
media (4)
carcinoma bronchus, bronchiectasis,
pancreatitis ( 3)
dursl tears ; atelectasis ( 3)
gastroenteritis ; marasmus (3)
carcinoma stomach ( 3)
carcinoma uterus ; miliary
tuberculosis ( 6)
polycystic kidneys, uraemia ( 6)
Parkinsonism J bronchopneumonia
(4) (Fig. 144).
nephrosclerosis ; myocardial
infarct 9 bronchiectasis ( 3)
rupture of congenital cerebral
aneurysm ( 3)
bronchitis, bronchopneumonia ;
cardiac failure (3)
bronchiectasis, lunS abscess (3)



1116
1117

MHA 2569
2711

1118 2705

1119
1120

2543
2555

1121 2561

1122 2567

1123
1124

2674
LII/ 1018

1125 LII/ 1113

*1126

1127
1128
1129

PM 494/48
MHA 2743

2776

1130 2784

1131 279C

1132
1133

2792
2797

-*1134
1135 PM 166/48

1136 168/48

1137 171/48

1138 mA 2781

*1139
*1140
1141 MHA 2687

*1142
*1143
1144 SMP 53/48

1145 PM 159/48

1146
1147

162/48
164/48

*1148

*1149
*1150
*1151
*1152
1153 BHA 839

1154/
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miliary tuberculosis (2)
carcinoma prostate, pyonephrosis
(4)
myocardial infarcts j
carcinoma stomach ( 3)
pyelonephritis ( 3)
nephrosclerosis j pernicious
anaemia ; carbuncle (2)
carcinoma bronchus ; suppurative
cholangiectasis ( 3)
carcinoma prostate ; shock
after operation (2)
meningococcal meningitis (5)
chondrosarcoma femur -
omputatioh specimen (3)
malignant melanoma leg -

amputation specimen (3)
tuberculosis ankle - amputatio(i
specimen ( 3)
carcinoma cervix (2)
cural tears ; atelectasis ( 3)
nephrosclerosis, cerebral
haemorrhage (4)
pyonephrosis) myocardial
infarcts (3)
cerebral haemorrhage ; chole¬
cystitis (4)
myoc ardial infarct (5)
carcinoma bronchus, lung
abscess (5)
duodenal ulcer (1)
bronchiectasis, em hysema,
cardiac failure (3)
carcinoma bile duct; renal
f? ilure ( 3)
carcinoma prostate ; pulmonary
tuberculosi" 1 3)
measles; membranous gastritis ;
intussusception (2)
appendicitis (1)
cholecystitis (1)
hydrocephalus ; amyoplasia
congenita ( 5)
duodenal ulcer (1)
cholelithiasis (1)
erythroblastosis foetalis (3)
(Fig. 177)
carcinoma bronchus ; broncho¬
pneumonia ( 3)
bronchiectasis, empyema (3)
duodenal ulcer ; nephrosclerosis,
cerebellar infarct (3)
duodenal ulcer, perforation,
subphrenic abscess (1)
appendicitis (1)
senile hyperplasia prostate (1)
bronchial cyst (1)
carcinoma kidney (1)
emphysema, br onehe. neumonia,
eardiac failure (5)



1154 MHA 2987

1155 2990

*1156
1157 SMP 52/48
1158 54/48
1159 FM 158/48
1160 160/48
1161 161/48
1162 MHA 3007

1163 3013

*1164
1165 PM 167/48
1166 165/48

1167 126/48

*1168
*1169
1170 PM 124/48

1171 126/48

1172 91/48
1173 118/48
1174 119/48

1175
1176
1177
1178
1179

1180

1181
-"-1182
1133 *

80/48
MBA 3017
PM 522/48
MHA 3021

3022

3030

3032

1184 MHA 3033

1185
1186

1187

1188
1189

1190
1191

1192

1193/

3036
PM 127/48

121/48

117/48
129/48

140/48
151/48

153/48

nephrosclerosis
(1)
nephrosclerosis;
(4)

491,

carcinoma colon, peritonitis
nephrosclerosis (5)
primary pulmonary tuberculosis;
tuberculous meningitis (4)
appendicitis (1)
hydrocephalus ; spina bifida ( £)
anencephaluj (3) (Fig. 145)
carcinoma colon
cerebral Pbseess
fractured femur
bronchopneumonia
emphy s ema, bronchoj neumoni a,
cardiac failure (4)
fractured femur ; pyelonephritis
(4)
cholecystitis (1)
cirrhosis liver ; myocardial
fibrosis ( 3)
nephrosclerosis, cardiac failure
(3)
pneumococcal sinusitis,
meningitis ( 3)
acute pancreatitis (1)
cholecystitis (1)
pulmonary and adrenal
tuberculosis ; Addison's disease
(3) (Fig. 179)
carcinoma prostate ; bronchitis
(3)
eclampsin( 4)
myocardial infarction (3)
duodenal ulcer, perforation,
peritonitis (4)
lobar pneumonia, meningitis (1C
myocardial infarction (4)
Weil's disease (3)
reticulosarcoma (4)
poliomyelitis ; renal calculi,
abscess (5)
benign nephrosclerosis ;
carcinoma prostate (4)
inhaled li mor, pneumonia (4)
appendicitis (1)
carcinoma stomach ; v

nephrolithiasis (1)

)

pyelo-

(4)

Hodgkin's disease
nephritis (4)
streptococcal septicaemia
diabetic coma ; pulmonary
tuberculosis (3)
traumatic cerebral haemorrhage
(3)
carcinoma pancreas (3)
duodenal ulcer, haematemesis ;
pulmonary infarcts (4)
carcinoma bronchus ( 3)
carcinoma bile duct, suppurativa
cholangiectasis ( 3)
subacute liver necrosis ( 3)



1193
*1194
*1195
*1196
*1197
*1198
*1199
*120 C
*1201
*1202
*1203
*1204
*1205
*1206
-&12C7
*1208
*1209
*1210

*1211
*1212
*1213
*1214
*1215

*1216
*1217
*1218
1219

1220

1221
1222
1223'

1224
1225
1226
1227
1228

1229
1230
1231
1232
1233
1234
1235
1236
1237
1238

1239

1240
1241

1242
1243/

PM 158/48

PK. 222/50

NP 545

591
1628
1696

1653
1654
1800
2046
2159

2166
2173
2175
2280
2176
2344
2185
2206
2260
2271

2281

3499
3581

3593

492.

carcinoma bronchus (4)
appendicitis (1)
duodenal ulcer (1)
appendicitis (1)
ducden'-1 ulcer (1)
duodenal ulcer (1)
duodenal ulcer, perforation (1]
carcinoma pancreas (1)
duodenal ulcer (1)
normal individual (1)
appendicitis (1)
appendicitis (1)
carcinoma colon (1}
duodenal ulcer (1)
senile hyperplasia prostate (1)
cholecystitis (1)
gastric ulcer (1)
subacute inflammation and
abscess thigh (1)
achalasia of oesophagus (1)
carcinoma stomach (1)
daodenal ulcer (1)
appendicitis (1}
cholecystitis; tuberculous
lymphs deni11s (1}
toxic goitre (1)
appendicitis, (1)
duodenal ulcer (1)
benign nephrosclerosis, cerebra
haemorrhage (3)
amyotonia atrophica ; pituitar
adenoma (8)
myasthenia gravis (2)
amyotrophic lateral sclerosis (2)
Landcusy-.Ieferine muscular
dystrophy (2)
immersion foot (6)
immersion foot (4)
immersion foot ( 14) (Fig. 173)
diffuse angiomatosis (3)
infantile progressive muscular
atrophy (4)
traumatic denervation (4)
immersion foot (1)
immersion foot (2)
congenital torticollis (4)
immersion foot ( 6)
congenital torticollis (2)
immersion feet (7)
immersion foot (7)
immersion fwot and haiM (17)
duodenal ulcer ; bronchopneumonia)
lung abscesses ( 6)
Vclkmann's lschaemic contracture
(2)
myasthenia gravis, thymoma (3)
toxic goitre, exophthalmic
ophthalmophegia (1) (Fig.164)
progressive muscular atrophy (1



(1)
(4)
(4)
: duodenal

1259 PM 109/47

amputation

amputation

(1)

493.

1243 NP 1542 ■myotonia congenita (3)
1244 2295 traumatic denervation (1)
1245 2732 ischaemia following shell

wounds (1)
1246 PM 88/46 Weil's disease
1247 155/46 ail's disease
1248 342/46 Weil's disease
1249 57C/46 Weil's disease ; duodenal ulcer

carcinoids (3)
1250 MHB 703 avitaminosis (1)
1251 779 hyp exstrophy of lignmentum

flavum (l)
1252 1859 hysteria (1)
1253 2249 trench foot (1)
1254 3088 tuberculous empyema ;

amyloidosis (1)
1255 5842 progressive muscular atrophy (1
1256 EHB 353 muscular dystrophy (2)
1257 470 arteriosclerosis -

specimen (1)
1258 321 arteriosclerosis -

specimen (2)
Weil's disease (4)

1260 440/49 Well's disease (3)
1261 EHB 1175 samlmc brancsus bursitis
1262 1432 malignant melanoma (1)
1263 314 thromboangiitis obliterans

amputation specimen (3)
1264 918 tenosynovitis (1)
1265 600 thromboangiitis obliterans

amputation spocimen (3)
1266 601 thromboangiitis obliterans

amputation specimen (2)
1267 1069 thromboangiitis obliterans

amputation spceimen (3) (Fig. IS})
1260 PM 313/48 malignant neoplasm mesentery,

strangulation ileum (4)
1269 272/48 carcinoma colon (5)
1270 MHB 2402 myocardial infarction (1)
1271 PM 329/48 rupture of congenital cerebral

aneurysm (5)
*1272 senile hyperplasia prostate (1)
*1273 nephrolithiasis (1)
*1274 appendicitis ; cholecystitis (1)
*1275 nephrolithiasis (1)
*1276 diocen' 1 nicer, perforation (1)
*1277 cholec- otitis (1)
*1278 nephrolithiases (1)
S-1279 di betes mellitus ; arterlc-

arteriosclerosis - amputation
specimen (D

*1280 gastric ulcer , 1)
*1281 appendicitis (1)
.*1282 arteriosclerosis - amputation

specimen (15)
1283 LIII/1571 thromboangiitis obliterans -

amputation apelmm (2) (Fig. 199)
1284 LIIl/1570 thromboangiitis obliterans -

amputation specimen (2)
*1285/
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*1285

1286 PM 44/48

1287 69/48

1288 99/48
1289 230/48

1290
1291

424/48
447/48

1292 508/49
1293
1294

368/47
467/47

1295 449/47

1296 421/47

1297 149/47

1298
1299
1300
1301

500/46
502/46
525/46
535/46

1302
1303

4)8/46
468/46

1304
1305 '
1306
1307
1308

459/46
375/46
329/46
325/4 6
242/47

1309
1310

133/48
213/48

1311
1312
1313
1314

MHA
593/47
2106
2162
2292

1315 2299

1316 2301

1317
1318
1319 PM

2309
2512
32/42

1320 99/48

1321 96/48

1322/

diabetes xnellitus : arterio¬
sclerosis - amputation specimen
(11)
senile hyperplasia prostate ;
pulmonary thrombosis (1)
pulmonary tuberculosis, miliary
tuberculosis (1)
carcinoma thyroid : pulmonary
embolism (1)
myxcedema ; myocardial infarct
(1)
parathyroid hyperplasia (1)
carcinoma stomach ; lung abscess,
empyema (1)
carcinoma tongue ; myocardial
infarct (1)
pyaemia (1)
c°rcincma breast ; peritonitis
(1)
generalised dermatitis ; healed
myocardial infarct (1)
strangulated inguinal hernia ;
myocardial infarcts ; thrombo¬
angiitis obliterans (1)
meninglcmata j pulmonary
embolism (1)
peptic ulcers, haemorrhage (1)
appendicitis, peritonitis (1)
astrocytoma (1)
fractured femur : senile hyper¬
plasia prostate (1)
appendicitis, peritonitis (1)
gastric ulcer, peritonitis,
nnurcfibromatC3is (1)
nephrosclerosis, uraemia (1)
nephritis (1)
burns ; pulmonary oedema (1)
pancreatic necrosis (1)
? dip: theria, myocardial
degeneration; pyelonephritis (1)
myxoedema ; nephrosclerosis (1)
Hodgkln's disease : cirrhosis
liver (1)
hydatid disease (1)
miliary tuberculosis (1)
prematurity (1)
disseminated sclerosis ;
nephrosclerosis (1)
postencephalitic Parkinsonism;
bronchopneumonia (1)
nephrcsc1erosis, cerebra1
infarcts (1)
malignant nephrosclerosis (1)
poliomyelitis (1)
ruptured aneurysm middle colic
artery (1)
carcinoma thyroid ; gastric
ulcer ; pulmonary embolism (4)
hernia, cellulitis ■ bdominal
wftll( 2)
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1322

1323

1324

1325

1326

1327

1328
1329

1330
1331

1332

1333

1334
1335

1336
1337

1338
1339

1340
1341
1342

PM 102/48

115/48

101/48

130/48

142/48

143/48

88/48
495/47

577/47
554/47

602/47

606/47

MHA
30/48
2605

LIl/ 2143
PM. 39/47

531/47
123/48

527/48
109/48
122/48

1343
1344

EHA
PM

904
116/48

1345 108/48

1346 110/48

1347 429/50

1348
1349
135C

XLI/ 474
MHA 3448

3039

1351 3041

1352 3049

1353 SHA 866

1354 MHA 3066

1355
1356

3067
3075

1357/

carcinoma bronchus ; nephro¬
sclerosis (4)
myocardial infarcts ; senile
hyperplasia prostate (3)
nephrosclerosis ; mesenteric
thrombosis (3)
abortion, recto-vaginc-vesical
fistula, pyelitis (4)
syphilis ; nephrosclerosis,
uraemia ( 3)
duodenal ulcer, diverticulitis
nephrosclerosis ( 3)
nitric acid poisoning (1)
tuberculous bronchopneumonia
fl>
cholecystitis, peritonitis (1)
lobar pneumonia, sinusitis,
meningitis (1)
c rcinoma breast ; tuberculoses
ovary (l)
carcinoma bronchus, bronch¬
iectasis, lung abscess (1)
duodenal ulcer, peritonitis (4)
lobar pneumonia, lung
abscess (1)
pernicious anaemia (1)
senile hyperplasia prostate ;
nephrosclerosis (3)
carcinoma breast ( 3}
leiomyosarcoma jejunum j
abscesses liver and brain (3)
carcinoma bronchus ( 3)
carcinoma stomach (4)
carcinoma bronchus ; duodenal
ulcer ( 3)
epilepsy ( 3)
myocardial ana pulmonary
infarcts; focal necrosis liver
(4)
glomerulon~phri is ; pyogenic
Infection kidneys (5)
carcinoma pancreas ; senile
hyperplasia prostate (4)
Viral"hepatitis, liver failure
(4)
trichiniasis (2)
malnutrition (2)
nephrosclerosis ; broncho¬
pneumonia (4)
bronchiectasis, lung abscess,
empyema (4)
senile hyperplasia prostate ;
xjulmonary embolism ; myocarditis (
bronchiectasis, broncho¬
pneumonia ; anaemia (4)
duodenal ulcer, peritonitis,
pyaemia (4)
tonsillectomy, haemorrhage (4)
nephrosclerosis, cerebral
Infarcts (4)
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1357 MHA 3076

1358
1359

EHA
MHA

890
3104

1360 3105

1361 3109

1362 3110

1363 3112

1364 3113

1365 3119

1366
1367
1368

3120
3129
3130

1369 3172

1370 PM 310/49

*1371
1372
1373

PM 380/49
385/49

1374
1375

MHA 2808
2810

1376
1377

19 68
PM 492/49

1378 MHA 3268

1379 2710

1380
1381
1382 PM

2722
2736
287/48

1383 534/47

1384 25/49

1385
1386

MHA
EHA

3127
896

1387
1388
1389
1390
1391

PM 14/49
68/49
89/49
113/49
176/49

1392
139 3

19 6/49
246/49

1394/

biliary cirrhosis, hepatorenal
failure (5)
carcinoid kidney (4)
purulent trachec-bronchitis ;
nephrosclerosis (4)
staph loccccal bronchopneumonia
and septicaemia (4)
inhaled vsrnix, atelectasis,
pneumonia (4)
duodenal ulcer, peritonitis;
bronchiectasis ; pyelonephritis |5)
bronchitis, emphysema, cardiac
failure (4)
syphilitic aortitis ; pulmonary
infarct (5)
hydrocephalus ; inhaled liquor
amnli (4)
nephrosclerosis, uraemia (3)
strangulated femoral hernia (4)
renal scarring ; cerebral
infarct (4)
bronchopneumonia ; cardiac
failure (4)
myasthenia gravis, asphyxia ( 6)
(tig. 188).
amyotrophic lateral sclerosis (1'
cut threat ( 5)
carcinoma gf-11 bladder,
peritonitis (5)
carcinoma bronchus, empyema (4)
intracerebral haemorrhage ;
staphylococcal pneumonia (4)
asphyxia (1}
multiple injuries ; pulmonary
embolism ( 5)
viral hepatitis, cirrhosis liver,
carcinoma cervix ( 3)
tuberculosis bronchopneumonia ;
malignant chclangioma ; nephro¬
sclerosis ( 3)
carcinoma pancreas, peritonitis (4)
nephrosclerosis ; cirrhosis liver (i
acute hepatitis ; retrobulbar
neuritis (5)
c\iocenal ulcer, carcinoma,
peritonitis (2)
? allergic lesions spleen ana
lymph nodes ; serositis, nephro¬
sclerosis (7) (Big. 159)
appendicitis, peritonitis (5)
gastric ulcer ; pest-operative
col 1ap s e of lung (4)
burns ; stenosis of aqueduct (2)
bronchitis ; cardiac failure (2)
bronchiectasis ; gastric ulcer (4)
bronchopneumonia (2)
malignant nephrosclerosis ;
bronchopneumonia ( 3)
carcinoma uterus (1)
nephrosclerosis, cerebral
haemorrhage (1)
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1394
1395

PM 127/50
179/50

139 6 13/48

1397 71/48

1398 178/48
1399
140C
1401

233/48
432/48
468/48

1402 536/48

14C3
1404
1405
1406

49/49
118/49
468/49
482/49

1407 643/49

1408
1409
1410

595/47
557/47
533/47

1411 338/47
1412 220/47

141-3
1414
1415
1416

106/47
562/46
465/4 6
317/46

1417
1418
1419
1420
1421

3d!1/4 6
258/46
232/46
173/46
128/46

1422 305/46

1423
1424
1425

MHA
507/46
2122
2311

1426
1427
1428 PM

2625
3151

258/48

1429 134/38

14 30 548/47

1431 549/47

1432/

multiple injuries, fat embolism (5)
carcinoma stomach ; renal
calculus (4) (Fig. 185)
tuberculous cystitis and
peritonitis (1)
pulmonary embolism ( following
pelvic floor repair) (3)
exfoliative dermatitis ; focal
granulomata heart and lungs (3)
myxcedema ; nephrosclerosis (1)
carcinoma colon, peritonitis (4
rupture of cerebral aneurysm j
herpes ophthalmica ( 2)
nephroscleroses ; phlebcthrombcijsis
lege, paradoxical embolism,
infarcts brain, kidneys and
intestine (2)
gastro-eclic fistula (3)
pernicious anaemia (1)
multiple injuries (2)
malignant nephrosclerosis,
cerebral haemorrhage (4)
bronchitis, bronhcpneumcnia;
haemcrrhagic nephritis (2)
appendicitis, peritonitis (2)
staphylococcal pyaemia (3)
su lphonarai de hyp ersensit ivi ty
reactions (4)
progressive muscular atrophy ;
pneumonia { 2)
? diphtheritic myoccrdltis ;
transfusion haemolysis (2)
malignant nephrosclerosis (2)
multiple injuries (3)
multiple injuries (2)
malignnnt nephrosclerosis,
cardiac failure I 2)
fractured ( 3}
lobar pneumonia ( 2)
multiple Injuries (2)
rectsi abscess ; car diac .failure (2)
malignant nephrosclerosis,
uraemia (2)
organising pneumonia ;
glomerulonephritis (2)
pernicious anaemia ( 1)
carcinoma pancreas
Friedreich's ataxia ; cardiac
failure (2)
multiple Injuries (2)
carcinoma bronchus ( 2)
bronchiectasis, anthmcosls ;
cardiac failure ( 3)
diabetes mellitus ; myocardial
infarct ; nephrosclerosis (1)
gastric ulcer, haemorrhage ;
senile hyperplasia prostate (3)
carcinoma rectum ; colloid
goitre ( 2)
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1432 PM 585/47

14 33 63/48
1434 74/48

1435 75/48

1436 71/48
1437 92/48
1438 93/48

1439 94/48
1440 14 6/48

>

1441 147/48
1442 148/48

1443 154/48
1444 190/48

1445 314/50
1446 127/51
1447 XLV/ 943
1448 L /8C1
1449 PM 421/50

1450 423/50

1451 424/50

1452 425/50
1453 428/50
1454 430/50

glioblastoma, multiforme ;
nephrosclerosis ; pancreatic
necrosis (2)
normal 4g months foetus (3)
cirrhosis liver ; organising
pneumonia ( 3)
ureteral calculi, pyonephrosis,
peritonitis (2)
multiple injuries ( 3)
carcinoma prostate ; pyelcnephri&ls
(4)
squamous c- rcinoma with
extensive metastasis (3)

bronchus ; pyelitis ( 6]
prostate j anthraco-
(3)
stomach (2)
cerebellar
(3)

c • • rcinoma bronchus ( 4)
peptic ulcer, postoperative
haemorrhage (3)
multiple injuries, fat embolism
Mikulicz disease (2)
hypertension (1)
temporal arteritis (1)
lobar pneumonia ; tuberculosis
kidney ( 3)
c rcinoms bronchus ; pulmonary
infarction (3)
carcinoma colon, perforation,
peritonitis ( 5)
anthracosilicesis, cardiac
failure ( 3)
mi1ia ry tubercu1osis (3)
cr rcinoma colon ; pulmonary
tuberculosis (3)

carcinoma
carcinoma
silicosis
c rcinoma
? traumatic
haemorrhage

5)

SECTION V.

The following cases which were used in this
Section have been listed previously :~

Case 925 - under Section I
Case 1C37 - under Section III
Cases 1112, 1116, 1119-1122, 1126, 1179, 1224,

1257, 1263, 1265, 1267, 1281-1283, 1296,
1337, 1338, 134C, 1383, 1384, 1395, 1430-
1432, 1445 - under Section IV.

In the following cases, the major pathological
lesions are noted, also the number of blocks
taken (in brackets)
Case

L455

L456
L457

A 58

460/

Ref :

PM. 1C1/5C

89/50
92/50

9 3/50

nephrosclerosis, cardiac failure
(6)
bronchiectasis ; amyloidosis (6
carcinoma breast ; septic
infarcts luugs ( 3)
lobar pneumonia ( 6)



499.

1459 PM. 94/5C

14 60 9 5/50

1461 99/50

1462 ICC/50
14 63 102/50
1464 154/50
14 65 181/50

1466 183/50

1467 186/50
1468 106/50
14 69 106/50
1470 108/50

1471 110/5C

1472 119/50

1473 120/50

1474 138/50

1475 170/50
1476 169/50
1477 173/50
1478 174/50

1479 176/50
1480 175/50
1481 177/50
1482 178/50
1483 163/50
1484 144/50

1485 145/50
1486 159/50

1487 162/50

1488 164/50
1489 126/50

1490 127/50
1491 140/50
1492 160/50

1493 143/50

1494 529/47

1495 187/50
149 6 188/50
1497 189/50

1498/

cnrcinoma stomach ; empyema ;
carcinoma kidney ( S)
carcinoma bronchus ; cirrhosis
liver ( 6)
nephrosclerosis, cerebral
haemorrhage ( 6)
duodenal ulcer, peritonitis (6)
staphylococcal bronchopneumonia (
myocardial infarcts ( 6)
bilateral tubo-ovarian ^bscess,
peritonitis ( 6}
malignant neoplasm caecum ;
pulmonary embolism ( 6)
emphysema ; nodular hyperplasia
liver ( 6)
bronchiectasis ; cardiac failure
appendicitis, peritonitis ( 6)
nephrosclerosis ; myocardial
infarcts (6) (l'ig. 183)
carcinoma stomach pulmonary
embolism ( 6)
aortic stenosis ; brcnchcpncumcni
(6)
senile hyperplasia prostate ;
renal cortical necrosis ( 6)
bronchitis, emph: sema ; c; rciac
failure ( 6)
status epilepticus ; haemcthcrax
carcinoma bronchus, lung abscesses
myocardial infarcts (6)
gsstric ulcer, post-operative
shook (6)
influenzal bronchopneumonia (6)
nephrosclerosis, c. rdi^ c failure (
pyonephrosis ( 6)
c- reinoma liver f 6/
cerebral infarcts ( 6)
senile hyperplasia prostate ;
bronchitis (6)
influenzal bronchopneumonia 16}
carcinoma stomach ; lung abscess;
tuberculous lymphadenitis n 6)
pernicious anaemis > pulmonary
embolism (6)

^

bronchopneumonia > tension
pneumothorax (6)
carbon monoxide pci3cn._ng ;
aspiration pnoumcni ,

multiple injuries# fat embolism {
post-transfusion anuria \ C;
carcinoma bladder > renal ccrtica
necrosis ( 6)
dissecting atheromatous aneurysm
aorta (6) ,, , „ To

bronchi stasis J senile hvperplasi
prostate (4)
myocsrdiGl infT-ts ( 6)

6)

carcinoma stomach ^pyonephrosis!
mastoiditis, meningitis, cer
abscess ( 6)

6)

6)
(6)

6)

<;)

6)



5C0.

1498 PH 197/50
1499
1500

15C1

1502
1503
1504

150 5

1506

15C7
1508

1509
1510
1511
1512

1513

1514

1515

1516
1517

1518

1519

152C
1521
1522
1523

1524

1525
1526
1827

1528

1529
15 30
1531

1532

1533

1534/

198/SC
199/50

202/50

203/50
204/50
205/50

312/50

313/50

322/50
323/50

324/50
3634/50
374/50
399/50

377/50

392/50

260/50

328/50
389/50

391/5C

388/50

387/50
405/50
383/50
370/50

344/50

359/50
385/50
372/50

394/50

369/50
371/50
376/50

403/50

343/50

( 6)

intestinal obstruction ;
pyelonephritis ( 6)
silicosis ; cardiac failure
nephrosclerosis ; cerebral
Infarct ; cardiac failure (6)
(Fig. 203;
carcinoma colon ; renal infarct
silicosis ( 6)
carcinoma gall bladder ( 6)
cerebr- 1 haemorrhage ( 6)
carcinoma rectum ; pyelitis,
cystitis ( 6)
pneumonia, empyema ; syphilitic
aortitis ( 6)
nephrosclerosis ; cerebral
haemorrhage ( 6)
myocardial infarction ( 6j
strangulated femoral hernia
pulmonary embolism (6}
volvulus ; gastric ulcer ( 6}
pontine infarct ( 6)
carcinoma bronchus ( 6)

liver failure

liver

c rcinoma breast ;
(6)
carcinoma bronchus
failure ( 6)
barbiturate poisoning ;
carcinoma liver ; myocardial
infarct ( 6)
myocardial infarct ; pyelo¬
nephritis ( 6)
myocardial infarct (6)
retichlcsarcoma ; pulmonary
infarcts ( 6}
gastric ulcer, perforation,
peritonitis ( 6)
pyelonephritis ; hydatid diseases
liver ( 6)
peptic ulcer, peritonitis (6)
cerebral infarcts ( 6)
oarclnoma rectum ; uraemia (6)
carcinoma prostate ; cerebral
infarcts ( 3)
tuberculous bronchopneumonia
ana colitis ( 6}
bronchopneumonia ( 3)
renal hypoplasia, hypertension
arthracoslliccsls ; senile
hyperplasia prostate ( 6)
anthraccsilicosis ; carcinoma
bronchus ( 6}
carcinoma pancreas ; bronchisis
nephrosclerosis ; gangrene leg (
carcinoma stomach ; Wernicke's
encephalopathy (6)
cholecystitis, hepatic abscesses^,
peritonitis ( 5)
stsphyloccecal pyaemia ; diabetes
raellitus ( 6)

6)

(2)
6)



501.

1534 PM. 361/50

1535 345/50
1536 408/50
1537 419/50

1538 412/5*
1539 410/50
1540 395/50

1541 411/50
1542 417/50
1543 418/50
1544 409/50

intestinal obstruction ;
aspiration pneumonia ( 6)
cholecystitis ; pulmonary
embolism ( Qi
mesenteric thrombosis, infarct
Intestine, peritonitis (6)
nephrosclerosis, carciac failure
(6)
carcinoma stomach ( 6)
carcinoma breast ( 6)
status epilepticus ; broncho¬
pneumonia ( 6)
multiple injuries ( 6)
alcoholic intoxication ( G)
carcinoma bronchus (6)
multiple injuries (6)


