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Letter XXXI. Article 14, 15. y ^
Brunnerus faw, in a dyfentcric woman, the mouths of the glands of the duo¬
denum " eroded:" and in others, who had labour'd under a long flux of
the inteftines, he alio found " ulcers of a cancerous nature, as it were [/:),"
and in one (/) who had been troubl'd with a cseliac flux, and in another (>»),
who had been afflicted with a lientery, " an ulcerous difpofition," in the lall
mention'd patient, of the colon •, and in the former, throughout the whole traft
of the inteftines, he reckon'd up " more than lixty little ulcers:" and thefe tilings
I was willing to take notice or, that you might know, what caufes may fome-
times happen, fo that the inteftines being irritated, where the ulcers are, by
the contadi of the ingefta, which pafs that way, thele ingefta may be fo much
the fooner expell'd, without giving time for the chyle to be perfected, or
even extrafted, and that you might at the fame time conceive, if in thefe kinds
of fluxes, the inteftines are fometimes affedted with ulcers, how much more eafily
they may be feiz'd with the famedilorders, where the violence of the pain is a
proof of there being lb much a greater degree of acrimony, I mean in the dy-
fentery. And left we fhould feem to digrefs from our fubjedt, attend to two
obfervations of Valfalva's, that is, not only the one which is defcrib'd above (»),
of a young man, in whom a diarrhoea, without tormina, fucceeding to a dy-
fentery, he found the latter part of the ileum, and the firll part of the colon,
ulcerated but this alfo which I lhall immediately fubjoin.

14. A man of thirty years of age, was feiz'd with a dyfentery. Thiscon-
tinu'd a long time, till at length he was feiz'd with a fpitting of blood, and
with death.

In the belly, the fmall inteftines, indeed, were found to be unhurt: but
the large inteftines were, in fome places, ting'd with a black colour, and had
fome of their glands entirely eroded, the remaining glands being all drench'd
with a bloody humour, in the very excretory orifice. In the gall-bladder was
but little bile.

In the cavity of the thorax, towards the inferior part, was no fmall quan¬
tity of blood extravafated. At the inferior part, alfo, the lungs were ftuff'd
up, and both lobes adher'd, on their fides, clofely to the pleura, which was
itfelf, likewife, evidently injur'd. The right ventricle of the heart contain'd
a polypous concretion.

15. The appearances of difeafe, which were found in the thorax, refer to
another fubjedt. And, thofe in the belly, to the prefent. But as thefe things
which Valfalva has remark'd, of the glands of the inteftines, agree both with
thofe that you will fee produe'd from Peyerus, in this fedtion of the Sepulchre-
turn (0), and with thofe that you have feen in the firft, from among the obfer¬
vations ofBrunnerus, juft now pointed out f*); that one thing only, in regard to
little bile being found in the gall-bladder, would be contrary to the opinion of
Spigelius, if he, as fome learned men afiert, had pronoune'd the gall-bladder to
be " large in dyfenteric bodies," whereas he has only faid, that he had " fre-
" quently"feen itfo (j>). Yet, ifwe examine this whole fedtion narrowly, we lhall
fee it obferv'd but once by others. For Cummenus (j), was the onlyperfon
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j6 Book III. Of Di(cafes of the Belly.
who found " the gall-bladder to be very large, and very full of bile," and
in the body of a woman. Bontius (r), and 1 aunonjeims (j), found it to be
diftended indeed ; but the latter with pU3, and the former with a white hu¬
mour, " like a pultice offtarch, lb that no traces of bile were lef t," where¬
as Spigelius has declar'd, that the increas'd fize of it was owing to " the
« quantity of bile, with which it was fill'd." But Francifcus f'laterus (/),
not only found it not diftended with bile, as others likewile feem to have
found it, who fay nothing upon the fubjedt, but even " quite empty."

Moreover, the patient of Platerus had the inteftines ulcerated, after a
dyfentery, which continued " tome days " and this 1 obferve, left you
ihould be apt to imagine, that this did not happen, but after dyfenteries of
long continuance. And there were innumerable little ulcers, for they took
up the whole extent of furface in the ileum, and were " the breadth of
" three fingers diftant from each other-," I'o that this obfervation may
be, in fome meafure, compar'd with the obfervation of the celebrated Bal-
lius («), who, after a dyfentery, faw the fame inteftine diftinguifti'd with
ulcers, " at the diftance of almoft a finger's breadth from each other, and
" fometimes, at the diftance of a joint of the thumb, proceeding nearly in
" one traft, or feries," as the figure which he added (.v), has alio exprtfs'd
(except that he feems rather to have reprefented the jejunum, than the ileum)
confirming the defcription, in which the fame opinions, of Peyerus, that I
pointed out a little while ago, are ftrengthen'd by a probable conjecture, I
mean that, as thofe bodies, which he call'd glandular plexuftes, were want¬
ing, and as every ulcer leem'd to occupy one of the feats of thefe glandular
plexuftes, it was very fuppol'able, that the beginnings of the erofions, had
been in the fame plexuftes, which were, at length, entirely confum'd.

Nay, indeed Brunnerus, in that oblervation (y), wherein he nu.mber'd
more than fixty little ulcers, has teftified that thefe ulcers, " had their fitua-
tion in no other part, than in thefe plexufles." And certainly, that in in-
teftinal fluxes, the humours are thrown upon the inteftines, by thefe, or other
glands, may be even argued from their magnitude being increas'd, as hap¬
pens in all other glands whatever, while their fecretions are greater than
ufual. Thus in the body, wherein, after a long inteftinal flux, the fame
Brunnerus found ulcers, about the extremity of the jejunum (2), he not only
law " glandular tuberofities," in that part likewile, but alio found the in¬
ternal coat of the inteftine, become much thicker, than it naturally is, and
this coat " feem'd, from the beginning, to the end, to be entirely glandu-
" lar and luxuriant with glands." And of his glands of the duodenum he
fays (a), " they are generally found to be much thicken'd, in thole who die
" of difeafes in the inteftines, fuch as a diarrhoea, or a dyfentery and he
fays that the fame glands, had even " become indurated (2>)," in that dyfen-
teric woman, in whofe body he law the orifices of them " eroded," as I have
already faid.

(r) Obf 6. fy) Supra ad. n. tr.
(') Obf. i<j. (K) C. 7. ibid. cit.
(') lnaddit.obf._j. («) In earura demonftr. anatom.
(«) Obf. auat. cliir. med. dec. 3. obf 7. [/,) ibid.
(.*) Tab. xi. hg. 1,
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Th3 arthritis associated with Crohn's disease: a farrd.lv study.

A study is presented of 116 patients with Crohn's

disease and the families of 98 of them. Ihe 116 probands /

147 blood relatives and 51 spouses were personally reviewed

in specially conducted clinics, and x-rays of a further

52 blood relatives and 3 spouses were obtained and examined.

The relatives included comprised 73.9 per cent of those

available to the study.

Hie prima purpose of the study was to determine the

incidence and clinical pattern of the muscuio-skeletal

complications of Crohn's disease. In the probands, intes¬

tinal arthropathy was found in 20.4 per cent. This was

an episodic xx>lysynovitis involving large rather than

small and lower limb rather than upper limb joints. In all

cases but one the arthropathy developed after the gut dis¬

ease. There was a strong association between the onset

and exacerbations of the Crohn's disease and the arthropathy.

Surgery frequently produced amelioration, but rarely complete

relief, of the joint symptoms. There was no special

association with any known area of gut involvement nor with

fistula formation or proved malabsorption.

Radiological sacro-iliitis was found in 16.4 per cent

of the proband group, and eight patients (6.9 per cent}

had definite ankylosing spondylitis, 5 having perliberal

joint as well as spinal involvement. There was no

association between onset and activity of the intestinal

and rheumatic diseases, the latter often preceding the

former. The position of the gut lesions and the incidence



of complications did not influence the prevalence of the

arthritis, and surgery did not modify its course.

Finger clubbing was found in 12.1 per cent of the

probands, but none had hypertrophic osteoarthropathy.

Periarthritis of the shoulder was found in 6 per cent and

psoriasis in 6.9 per cent.

Sacro-iliitis was found in 8.3 per cent of the first

degree and 1.9 per cent of the second degree relatives.

None had definite ankylosing spondylitis. There was no

seronegative polyarthritis in the relatives and the

incidence of psoriasis did not exceed that in the population.

The spouses, acting as a control group, showed no

sacro-iliitis, ankylosing spondylitis or seronegative

polyarthritis.

The main conclusion of the study is that intestinal

arthropathy is a common complication of Crohn1s disease,

and is associated with activity of the gut disease.

Ankylosing spondylitis and sacro-iliitis arise on a

coincidental genetic basis and proceed independant of

the activity of the gut disease.
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One of the main interests of the Rheumatism Research

Unit at Leeds has been the sero-negative arthritides.

Professor Wright's contribution to the understanding of

psoriatic arthritis is well known and. a continuing interest

in patients with psoriasis and arthritis exists in the unit.

Professor Wright and Dr. Geoffrey Watkinscn made some of

the earliest clinical descriptions of the arthritides

associated with ulcerative colitis, and their follow-up

series, which now contains more than 200 patients, is one

of the largest and most thoroughly studies in the world.

Work in the field of bowel disease in Leeds is greatly

enhanced by the existence in the Department of Surgery of

a unit who's head. Professor J.C. Goligher, has had a

life-long experience of the investigation, diagnosis and

treatment of gut disorders. The long-term follow-up

policy of that department is allied to a comprehensive

system of case recording which makes retrospective analysis

of patients' records a less inaccurate procedure than is

usual. The departmental policy has also teen for many years

the achievement of a tissue diagnosis wherever poss-.oie.

As a logical extension to the clinical descriptions

of the seronegative arthritides produced from the unit, it

was decided to study the families of patients with psoriasis

and arthritis and ulcerative colitis. These family studies

have been completed, that of psoriasis and arthritis by

Dr. John Moll having been published, as a D.M. thesis by

the University of Oxford, and that of ulcerative colitis by

Dr. Ian Macrae being in preparation for an M.D. thesis at

the University of London.
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In order to achieve a more complete knowledge of sero¬

negative arthritides it was decided that a clinical and

family study of the arthritis associated with Crohn* s

disease was needed. This study is presented in the present

thesis. With regard to the patients with Crohn* s disease,

the probands, its objects were five-fold:-

1. To investigate the incidence and clinical pattern of

the sero-negative polyarthritis described in association

with Crohn* s disease.

2. To interpret the significance of such factors as major

complications of the disease, which had been shown to

be significant when the similar arthritis associated

with ulcerative colitis was studied.

3. To interpret the influence of the position of the lesions

in the gut on the development of the arthritis.

4. To assess the incidence of sacro-iliitis and ankylosing

spondylitis in patients with Crohn's disease.

5. To determine the prevalence of 'linkage disorders', i.e.

those other disorders forming part of the group of sere-

negative spondarthritides.

The relatives were to be studies with two objectives:-

1. To investigate the incidence of sacro-iliitis and

ankylosing spondylitis in relatives of different degrees.

2. To determine the prevalence of linkage disorders.

The patients spouses were included as a control group with

a similar immediate environment to the probands. They were

to be studied in exactly the same way as the blood relatives.



9

It was intended that the overall results of the study

would contribute to the past and present work within the

unit in three ways.

1. By providing a basis for comparison with the family

study of ulcerative colitis, thus resolving the

controversy relating to the relative incidence of the

musculoskeletal complications of the two diseases.

2. As an extension to 1 above, to contribute to, or

detract from, the concept of *irtestinal arthritis1,

that is an arthritis associated with intestinal

diseases rather than separate type of involvement

related to different disease entities.

3. To provide a further piece of evidence within the frame¬

work of the concept of •seronegative spondarthritis' ;

which was arising in the unit.

Finally it was hoped that the work would genet*be

further objects for investigation either by the author

or by research workers in Leeds or other centres in the

future.
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CHAPTSR 11

REVIEW OF THE LITERATURE

A. Crohn's Disease



1. Introduction.

The first systematic description of Crohn's disease

was presented to the American Medical Association in May,

1932 (Crohn, Ginzburg and Opperiheimer, 1932). Crohn and

his colleagues described 14 cases of a disease they named

•Regional Ileitis' which they described as occurring

predominantly in young people with a male preponderance.

In all their cases, the terminal ileum was involved alone,

the process being at its maximum intensity at the ileo-

caecal valve and extending orally for some 20 - 30 centi¬

metres. Specimens from thirteen of the cases were

subjected to pathological inspection and the universal

features were of a thick, hose-like section of ileum with

internal fistula formation. The histological features

were somewhat mixed, but giant cells and granulomas were

noted in some of the sections.

2. History

During discussion of Crohn's paper, it became obvious

that others present had previous experience of the same

condition (Bargen, 1932, Friedenwald, 1932). It is

difficult to be entirely accurate in assessing historical

claims to descriptions of Crohn's disease as both the

clinical, operative and pathological findings bear a strong

relationship to tuberculosis. It is almost certain, how¬

ever, that a number of cases diagnosed as abdominal

tuberculosis in the past have in fact been cases of Crohn's

disease. The earliest attributed description is that of

Aretaeus of Cappadocia (Goligher, de Dombal, Watts and

Watkinson, 1968) and Goldstein (1948), who suggested the



eponym saunders-Abercrombie-Crohn's Ileitis, reviewed

cases as early as the 16th Century. Pride of place in

•modern1 descriptions is usually given to Korgagni (1769 -

see frontispiece).

A description of the case of William Payne Geerges,

Esq. was read to the College of Physicians in London in

1806 (Combe and Saunders 1813), the patient having suffered

flatulence, abdominal pain and intermittent pyrexias for

many years. When he died "... he was more emaciated than

any person we had ever witnessed". At necropsy, his

stomach, duodenum, jejunum and upper part of the ileum

were found to be normal but, '"The lower part of the ileum

as far as the colon, was contracted, for the space of three

feet, to the slse of a turkey*s quill. The colon had

three contractions, one about three inches long at the

distance of seven inches from the caecum, a second about

one inch long at the distance of four inches from the former,

and a third not quite half an inch long the distance of

three inches from the last. Wherever the intestines were

constricted, the coats were very much thickened, and

exhibited an appearance of inflammation"•

Abercrombie (1830) gave a number of excellent

descriptions and it is notable that one of his patients

who presented with rheumatic symptoms was found at necropsy

to have a fistula between the terminal ileum and the bladder.

A further patient was described as having involvement of

the distal 3*j inches of the ileum, the orifice of which was

"so contracted as but just to admit a large probe". This

I^atient• s clinical course was also typical of Crohn's disease



presenting with abdominal pain, vomiting and cachexia.

Abercrombie made microscopic differentiation from carcinoma,

but did not describe the histology. Norman Moore (1883)

undertook microscopy at the necropsy of his patient with

typical terminal ileal involvement, and he too was con¬

vinced that the condition was distinguishable from

carcinoma. Dalziel (1913) described typical Crohn's

disease affecting the jejunum, ileum and colon, and was

the first to comment on the hose-like thickening of the

bowel wall and mesenteric involvement. He co-ordinated

his operative findings with the clinical sign of palpation

of the thickened loop of bowel and also described the

histological characteristics of ulceration, oedema and

lymphatic aggregates.

An association with malabsorption was described by

Blumgart in 1923, and spread of the disease from the ileo-

caecal region to the colon following resection, with a

good description of the histology, was given in the same

year by Moschowitz and Wilensky. They supplemented their

four clinical and pathological reports with a review of

all the cases of a similar nature described to that date

in the literature, giving pride of descriptive place to

Braun (1908)•

Mock (1931) reviewed granuloma formation in the gut

in general, and his case 7 is a further typical description

of involvement of the distal 2 inches of the ileum, occurr¬

ing in a 22 year old female, with the histological picture

we now associate with Crohn's disease.



3. Nomenclature

Crohn*s chosen name of "Terminal Ileitis" was

criticised by Bargen as having the connotation of an agonal

condition# He suggested the substitution of 'regional*

for •terminal' and Crohn's paper was eventually published

using this title. In the years that followed a number

of papers were presented suggesting alternative names for

the disease, including Chronic Cicatrising Enteritis (Bell,

1934), Ileocolitis Ulcerosa Chronica (Rosenblate, Goldsmith

and Strauss, 1936), Non-specific Granuloma, Regional Ileo¬

colitis, Infective Granuloma, Regional Enterocolitis,

Segmental Enteritis, Pseudocancer, Regional Enteritis, and

Crohn's disease (Pugh, 1945). The last term is the most

frequently used, particularly in the European literature,

and in view of the extension of the concept of the disease

both within and outside the bowel, the eponymous term is

preferred until such time as a proven aetiology provides a

logical name.

4. Extension of Concept

Although involvement of the terminal ileum either

alone or in combination with other parts of the gut remains

the classic lesion of Crohn's disease, it soon became obvious

that a similar pathological process could involve almost

all the gastrointestinal tract. In 1934, Colp described

a case vhich he claimed to be the first showing definite

spread of Crohn's disease beyond the ileocaecal valve, but

the colonic involvement was limited to the caecum only.

Oral extension of the disease to the jejunum was first

described in 1933 (Harris, Bell and Brunn) and was well



recognised by the following year (Brown, Bargen and Weber,

1934), Disease in the jejunum alone, without involvement

of the terminal ileum, was found in three of the 39 cases

reported from the Mayo clinic in 1937 (Pemberton and Brown

1937). Crohn was at first unwilling to accept any

extension of the disease concept, but by 1941 recognised

combined ileo-jejunal involvement and published 17 cases

(Crohn and Yunich, 1941). Reports of single cases still

appeared, however, (Johnson, 1943, Ortmayer, 1945) and some

discussion centred about the radiological signs of apparent

isolated jejunal involvement (Janus, 1948). Recognition

of duodenal involvement was somewhat delayed, probably

reflecting the greater rarity of this condition (Brown and

Sims, 1954, Berk, 1956). Only 18 cases could be found in

a review of the literature to 1954 (Segal and serbin, 1956)

although by 1957 Anderson, Kullinger and Bagoch "had found

reports of 28 cases of gastric or duodenal involvement.

Although many modern reviews accept gastric involvement

quite casually (Bartholomew, 1959), well authenticated

examples are not common. The case reported by Comfort

and his co-workers in 1950 xms claimed as the first verified

example of Crohn1s disease of the stomach, but the descrip¬

tion given is not entirely convincing (Comfort, Weber,

Baggenstoss and Kiely, 1950)• Similarly the case reported

by Ross a year earlier gives a brief report of microscopy

which is of dubious significance (Ross, 1949)• One of the

cases of Goldgraber and his colleagues, however, appears

to fulfill the most stringent criteria for Crohn1s disease

(Goldgraber, Kirener and Rasken, 1958)? and Martin and Carr
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(1353) described two cases in one of which there is good

histological evidence of gastric involvement. These last

authors comment that both their cases occurred during the

course of relatively non-specialised surgical practice in

an eighteen month period, and speculate that some cases of

gastric Crohn*s disease are remaining undiagnosed. In

view of the extensive investigations that take place in

many centres, however, it seems unlikely that gastric

involvement is common. Oesophageal involvement in the

disease is claimed as an even rarer phenomenon (Heffernon

and Kepkay, 1954, Dyer, Cook and Kemp Harper, 1969), and

at least one case of oral involvement, with apparently

typical histology, has been described (Lennard-Jones,

1970 B).

Colonic involvement in Crohn's disease has proved a

much more controversial subject. Crohn was again unwilling

to accept this extension of the initial disease concept,

but by 1936 described cases in vhich involvement spread

beyond the ileocaecal valve into the colon (Crohn and

Rosenalt, 1941). He had at this time already foreseen

difficulties in distinguishing Crohn*s disease of the colon,

ulcerative colitis, especially if combined with back-wash

ileitis, and the combination of Crohn's disease of the

small intestine with idiopathic ulcerative colitis. Both

C^ve (1345) and Janowitz (1955) apxseared to find little

difficulty in distinguishing backwash ileitis, and both

authors confidently described patients in whom idiopathic

ulcerative colitis and Crohn's disease

A careful study of ileal lesions associated with
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ulcerative colitis was produced by Counsell (1956) who

found retrograde ileitis in 17 per cent of 107 patients

with ulcerative colitis. Of 130 patients with idiopathic

ulcerative colitis from whom histological material was

available, three showed undoubted Crohn's disease in the

terminal ileum. Ihis 2.3 per cent coincidence rate far

exceeds the estimated 1 in 600,000 cases -fehich should have

occurred if coincidence of the two conditions was by chance

alone, but the combination remains uncommon and should not

be overdiagnosed simply because its occurrence is recorded.

Despite these studies this remains an area open to

diagnostic confusion, and only those case reports supported

by the most careful histology can be accepted with any

degree of confidence (LocKhart, Mummery and Morson, 1964).

The occasional misdiagnosis of colonic Crohn's disease as

diverticulitis (Schmidt, Lennard-Jones, Morsen and Young,

1969) further complicates this subject, as does the

apparently true difference in incidence of colonic Crohn's

disease between the United Kingdom and the United States,

proportionally more cases being diagnosed in Britain

(Crohn, Bargen, Brooke, Cattell, Kirsner and Templeton,

1969).

It has become apparent that colonic involvement may

occur in the absence of small intestinal lesions, Comes

and Stecher (1961) describing a series of 45 patients in

vhom the disorder was entirely confined to the large

intestine. Right-sided colitis (Cooke and Brooke, 1955)

is no longer accepted as a specific disease entity, but is

a part of the spectrum of Crohn's disease and colitis



(Lee and Roy, 1964),

The iirportance of anal lesions bad become apparent by

1943 when a series of 114 cases had been subjected to

sigmoidoscopy with the demonstration of anal abscess or

fistula in 31.6 per cent (Jackman and Smith, 1943).

Although anal involvement has usually been accepted as a

part of involvement of the intestine generally, it has

recently been postulated that Crohn's disease may involve

the anus alone (Gray, Lockbart-Mummery and Morsen, 1965).

As a curiosity, Crohn's disease has also been described

involving a Meckel•s diverticulum alone (Skman, 1958).

Crohn's disease is now accepted to involve any or all

of the portions of the gastrointestinal tract from the mouth

to the anus. Although involvement of the terminal ileum

either alone or in combination with some other part of the

gastrointestinal tract remains the commonest site for the

disease, such involvement is not necessary for diagnosis.

5. Clinical symptoms

The classical symptoms of abdominal pain, diarrhoea,

weight loss and fever were described in Crohn's original

paper and remain the hallmarks of the disease. In Van

Patter's review of 600 cases, 74 per cent had diarrhoea,

66.9 per cent colicy abdorainal pain and 62.7 per cent fever.

The outstanding sign was of a palpable abdominal mass which

•was present in about a third of his cases (Van Patter,

Bargen, Dockerty, Feldman, Mayo and Waugh, 1954). The

onset of the disease is often insidious, which may make it

impossible to decide whether an associated condition pre-

or post-dated the onset of Crohn's disease symptoms. In
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a small proportion of the patients the bowel disease is

asymptomatic and it is for this reason that Jayson, salmon

and Harrison (1970), recommended routine examination of

the bowel of all patients with ankylosing spondylitis.

Particularly in young people the condition may present as

a pyrexia of unknown origin, sometimes associated with

erythema nodosum and arthralgia (Austad, Thompson and

Joseph, 1968).

Primary lesions in sites other than the classical one

of the terminal ileum may cause variations in symptomatology.

Duodenal involvement may present with signs of upper

intestinal obstruction. Symptoms of colonic involvement

are often indistinguishable from those of idiopathic

ulcerative colitis (Javett and Brooke, 1970). Presentation

with one of the anal complications of the disease is not

infrequent, the disease presenting either as dhronic or

recurrent anal fissure, anal abscess or fistula, or as an

extra-rectal mass (Jackman and smith, 1943). Many cases

of Crohn1s disease are found at operation for "acute

appendicitis", and this is particularly so in the case of

acute ileitis. Controversy exists as to what proportion

of patients with acute ileitis go on to develop chronic

Crohn's disease. Crohn considered that acute ileitis was

"undoubtedly an individual phase of regional ileitis",

despite the fact that 45 per cent of the patients with acute

ileitia in his combined (1949 and 1957) series were adjudged

to be cured 8-19 years after the acute episode. Lyall (1945)

went even further in describing chronic regional ileitis as

the end process of acute ileitis with superimposed repair



processes and fibrosis. In contrast, Warren and Sommers

(1948) reported resolution in 12 of their 15 cases, one of

the others dying and two progressing to the chronic form

of the disease. The other series quoted by Crohn show

remission rates of 25-66 per cent (Crohn and Yarnis 1958).

In view of the doubt about the outcome in a significant

proportion of cases of acute ileitis it was considered

inappropriate to include any such cases in the present

study and they have not therefore been considered further.

Despite the presence of classical symptomatology in

the majority of cases a disquietingly large number of

patients are either initially misdiagnosed or the correct

diagnosis is delayed for many years (Dyer and Dawson 1970)•

Radiology may be of value in the diagnosis of Crohn's

disease, the classical sign being the string sign of Kantor

(1934) while the colon might show discontinuous lesions,

often forming strictures, and thickening of the intestinal

wall to differentiate the condition from ulcerative colitis

(Lennard Jones 1970)• The only other investigation of

consistent diagnostic value is biopsy of a lesion seen at

sigmoidoscopy or of the anus, even if clinically uninvolved

(Gray, Lockh&rt-Mummery and r-iorson, 1965). Many non¬

specific abnormalities may be detected in the blood,

particularly accelerated E.S.R. and alteration in plasma

proteins, but the search for a diagnostic test, such as a

skin test, has so far proved fruitless.

6. Management

There is at present no known cure for Crohn's disease,

and in absence of any generally acceptable aetiological



theory, no definitive treatment is as yet in sight. As

the majority of the early descriptions of the disease were

made by surgeons, the literature is filled with controversy

as to the best type of operation to be performed. As it

became appreciated that the disease could involve larger

and larger portions of the gut, the tendency to recommend

an attempt to complete excision of the diseased tissue

became less. Although some surgeons from the earliest

days of the disease were in favour of a conservative

approach (Kross, 1938), others were more radical, and

Trafford (1956) described two j:>atlents who had had 89 per

cent and 93 per cent respectively of the small bowel

resected. Predictably the complications of such radical

surgical procedures rivals the disease process itself in

causing deleterious affects on the patient. It is often

difficult to judge the results of surgery due to both the

lack of agreement as to whether clinical or radiological

evidence of recurrence should be accepted in the assessment

of surgical techniques (Garlock and Crohn 1945) and also to

the lack of distinction that is made in some papers between

Crohn*s disease and ulcerative colitis (Kinton, 1952).

While the main surgical controversies involved the prorxments

of exclusion and excision, some of the surgical techniques

described were based on novel aetiological theories, an

example being the use of pelvic autonomic neurectomy by

Hinton (1952) basing his techniques on the colonergic

theory proposed by Yonkman (1952). In a review in 1962,

Meely and Goldman suggested the following indications for

surgery: "Progressive symptomatic terminal ileitis.
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enteric or perirectal fistulas, haemorrhage, intestinal

obstruction, post-operative recurrent progressive or

recurrent enteritis, perforation and abscesses," They

felt that extensive diffuse disease, particularly combined

ileocolitis, and rapid progression were contra-indications

to surgery and suggested that the natural history of

gastric, jejunal and duodenal lesions was such that

surgical intervention at these sites should be avoided

wherever possible. It has never been disputed that

surgery has a place in the treatment of Crohn's disease,

but from the earliest days of its description, medical

treatment has had its advocates. Pelson (1936), in

furtherance of his view that bacillary dysentery was of

aetiological significance, suggested that "the ideal therapy

is the prevention of bacillary dysentery". Bercovitz

(1950) suggested that the use of chloramphenicol to eliminate

E. Coli from the stools was attended by clinical improvement

whidh continued after therapy was discontinued. As with

most disorders of the gastro-intestinal tract, the use of

special diets has held sway at various times. Brown and

Daffrier (1958) recommended a low residue, low fat, high

protein, high carbohydrate, vitamin supplemented diet.

Their medical regime also included the use of mild sedation,

anti-spasmodic drugs, superficial psychotherapy, sulphona-

mides, steroids and other antibiotics. Radiotherapy has

also had its exponents (Brown and Daffner, 1958, Crohn,

Bargen, Brooke, Cattell, Kirsner and Templeton, 1969) and

more recently dramatic results have been claimed for the

use of immunosuppressive agents such as Azothioprine,



particularly in desparately ill patients (Brooke, Hoffmann

and svarbrick, 1969). A recent, balanced review (Lennard-

Jones, 1970A) points out that gross structural change in

the gut in Crohn1s disease is compatible with good general

health and few symptoms. It is more important that the

patients symptomatology, rather than the radiological

appearance of their intestine, is the guide to treatment.

■The current medical treatment regime includes general

measures such as rest, low residue, lot/ fat diet, and, where

malabsorption or protein loss supervene, high protein, high

calorie diets. Supplements of iron, potassium and various

vitamins may be needed, and anti-bacterial drugs have been

shown to have a place in treatment. These are frequently

combined with a small dose of corticosteroids. Surgical

treatment is required particularly where structural

complications of the disease such as stenosis, fistulae

or abscess formation supervene. Major intra-abdominal

catastrophies, of course, require the appropriate emergency

surgery. Although the older diversionary operations had,

until recently, given way to more definitive resections,

there has been a recent recurrence of interest in these

procedures.

It is germane to discuss one school of thought which

is in some measure of disagreement with the consensus as

expressed by this review, as it is of considerable influence

in the region from which we have drawn our patients.

Goligher (1967) has advocated the more widespread use of

surgical techniques in the treatment of Crohn1s disease

pointing out that, as there is no effective medical



treatment, medical management is merely symptomatic treat¬

ment in t'he expectation of remission as part of the natural

history of the disease. He feels convinced that surgery

offers a 50 per cent chance of cure and advocates its use

■where disease is not extensive# particularly if the large

bowel is affected. His surgical technique is also more

radical than most# in that he advocates the use of total

procto-colectomy and ileostomy where colonic resection is

required# having discovered that further surgery is required

in more than two thirds of the patients in v/hom a portion

of rectum or colon is left in situ (De Dombal# Burton and

Goligher# 1971).

In general, little attention is paid in reviews of the

management of Crohn's disease to treatment of the extra¬

intestinal complications. Itfhile some# such as osteomyelitis

have established methods of treatment irrespective of their

primary cause# in others the underlying disease process may

considerably modify treatment. Articular complications

enter this latter group for three reasons. Firstly the

treatment of the intestinal disease may modify the arthritis.

The use of systemic corticosteroids for control of the gut

disorder might be expected to influence the inflammatory

•intestinal synovitis" and ankylosing spondylitis# though

its effect on this disease will be mainly symptomatic rather

than curative. Immunosuppressive agents also have their

advocates in the treatment of rheumatic diseases (Currey#

1971). Their use in the therapy of the intestinal lesions

might affect the course of concomitant ankylosing spondylitis

although few trials of these drugs in spondylitis are



available (Demetriades, Vesiroglou, Mitseas arid Kontomertios

1971), Abdominal radiotherapy may also influence the spine

beneficially, while enforced periods of recumbency could

have disastrous effects on future spinal mobility if florid

spondylitis has already occurred. Secondly the presence

of arthritis may modify the treatment of the Crohn's disease.

In ulcerative colitis it has been demonstrated that

excision of all the affectable gut, i,e. total procto¬

colectomy, removes all chances of recurrence of intestinal

synovitis, Although total disembowelling would be required

to guarantee similar relief in Crohn's synovitis, the

presence of troublesome joint disease may encourage an

attempt at surgical removal of the diseased tissue. It

is very rare for the peripheral manifestations of ankylosing

spondylitis to include finger involvement of such severity

that a colostomy or ileostomy could not be managed if

required. Finally the presence of the intestinal disease

may interfere with the therapy of the locomotor disorders.

The dangers of recumbency to spondylitis has already been

mentioned, but of greater practical importance is the

possible effects on the diseased gut of the drugs used in

the treatment of rheumatic disease which are, almost without

exception, gastro-intestinal irritants. This particularly

applies to phenylbutazone, which would other-wise be the drug

of choice in the treatment of spondylitis and all drags of

this type must be used with great caution in Crohn's disease.

Increased intestinal transit time may also modify drug

absorption, as may intestinal resection. As a therapeutic

problem, the association of severe Crohn's disease with



painful arthritis may be formidable in the extreme.

7. Pathology

Crohn originally considered that "regional ileitis"

was a pathological as well as a clinical entity, althouc$i

by 1954 he had been forced to abandon this view (Crohn and

Janowitz, 1954). Hie original description of the gross

pathology cannot be bettered. Hie early stages of the

disease showed the involved gut to be soggy and ©edematous

with a blotchy red serosa. Hie mesentery showed thickening

and hyperplastic glands. Hiis could progress to a fully

developed hypertrophic process in which the involved

intestine appeared as a soggy hose-like mass. As a result

of the inflammatory hyperplastic changes, the wall of the

bowel became thickened with consequent narrowing of the

lumen. Perforation and fistula formations were common as

were abscesses. Microscopically, Crohn described various

degrees of acute, sub-acute and chronic inflammation. In

some cases he noticed the presence of giant cells and

granulomas, He was at pains to point out that these latter

structures did not indicate a tuberculous aetiology of the

disease and he went to considerable lengths to exclude any

suspicion of tuberculosis.

Hie best histological study of Crohn's disease remains

that of Hadfield (1939) vho summarised the changes as

followss-

X. Hie earliest and probably the specific histological

lesion of regional Ileitis is lymphadenoid hyperplasia

and the formation of non-caseating giant cell systems

in the submucosa.



2. Acid-fast bacilli cannot be demonstrated histologically

in these lesions.

3. This lesion is also present in the regional lymph

nodes.

4. Ulceration and fistulae are secondary to this lesion

in the submucosa and the obstructive lymphoedema which

it produces.

5. Ulceration often obscures and sometimes obliterates

the primary lesion in the submucosa. When this has

happened the lesion is not uncommonly found in some

or all of the regional lymph nodes.

Jones-Williams (1964) differentiated 3 histological

types, being non-specific, diffuse granulomatous and focal

granulomatous. He failed to show any progression of one

type to another and therefore preferred the term "Crohn1s

Syndrome", as he felt that the different histological types

might represent different aetiological agents.

The combination of gross pathological appearances and

histology are usually sufficient to give a clear cut

diagnosis of Crohn's disease when it occurs in the small

intestine. The situation is more complex when the colon

is involved and clinical differentiation is often impossible.

Even in examples of granulomatous colitis and ulcerative

colitis which would be accepted virtually unanimously,

there may be some features of the other disease present.

The validity of differential diagnostic features has

recently been studied and diagnosis on the basis of

cummulative features of one or other disease has been

suggested (Schachter, Goldstein, Rappaport, Ferness and



Kirsner, 1970)• This approach accords well with that

which has been employed in our own pathology department.

This overlap in pathological features is well illustrated

by the following tables-

TABLE II - 1

Histological Feature Crohn's Disease Ulcerative Colitis
of Colon

Granulomas

Lymphangectasia

Lymphoid hyperplasia

Fissures

Mucosal ulcerations

often

Sometimes

Often:
transmural

Often

Deep, with
relatively
intact adjac¬
ent mucosa

Sometimes

Sometimes

Absent

Absent

Sometimes: Mucosal
& submucosal

Absent

Superficial, with
generalised mucosal
changes.

Often

Absent

Crypt abscesses

Neuromatous
hypertrophy

Inflammation Transmural Mucosal & Sub¬
mucosal

Histological Features Reportedly Characteristic of
Crohn's Disease of Colon or Ulcerative Colitis.

8. Complications

Malabsorption may complicate Crohn's disease as a

result of extensive surgical procedures leaving an

inadequate amount of gut for normal absorptive- processes

to take place, or as a result of the disease itself. It

has been shown that malabsorption does not of necessity

accompany the disease (Aldsberg and Sobotka, 1943) but

despite the fact that its presence is usually signified by

extensive involvement of the intestine, it may on occasion
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be the presenting symptom. The tendency of the disease

to cause internal fistulae was noted by Crohn in his

original communication, and fistula formation, both internal

and external, remains one of the most difficult problems

of management in this disease. Hie internal fistulae may

involve not only adjacent segments of bowel but other organs,

such as the bladder, vhich lie adjacent to involved gut.

Presenting symptoms such as pneumaturia occasionally occur

under these circumstances, though fistulae precipitating

the patients presentation are usually to the skin surface.

The soggy, friable nature of the inflamed gut makes surgery

technically difficult, and fistulae may follow surgical

intervention (Berk, 1956), 17 cases have been reported

in the world literature where small intestinal carcinoma

has arisen in a patient with Crohn's disease (Wyatt, 1969).

Despite the rarity of small intestinal carcinoma, this

number occurring in the many thousand cases reported is of

doubtful significance, and attempts to demonstrate an

aetiological relationship are not convincing. A similar

conclusion has been reached with respect to colonic Crohn's

disease (Hywel Jones, 1969), in contrast to the high risk

of carcinoma supervening in ulcerative colitis. Complica¬

tion of Crohn's disease with virtually any major intra¬

abdominal catastrophe, including perforation, haemorrhage,

and occasionally volvulus, may occur (Diamond, 1958).

9. Extra Intestinal ISanlfestations.

Both clinical and pathological evidence may be foiind

of involvement of extra intestinal structures during the

course of Crohn's disease. Although in general, these



extra-intestinal manifestations are similar to those seen

in ulcerative colitis, it has been suggested that their

incidence is less frequent (Daffrier and Brown, 1958). The

picture is further complicated by the fact that the site

of involvement in the gut appears to influence these

complications both quantitatively and qualitatively. Thus

duodenal involvement is frequently associated with clubbing

which is less common, although reported, where lower

intestinal sites are involved (Anderson, Kullinger and

Bagock, 1957). Unfortunately, the exact extent of the

intestinal involvement is frequently not known, so suggest¬

ions of certain specific complications being associated

with a particular intestinal site of the disease remain

speculative.

A necropsy study of 39 cases reviewed evidence of

involvement in the liver, pancreas, kidneys and vessels

throughout the body (Chapin, Scudamore, Baggenstoss and

Bargen, 1956). In general, these pathological changes

were of a non-specific nature of the type frequently found

in any chronic debilitating disease. The classic

granulomatous type of histological picture found in the gut

was not found in other organs. As would be expected with

a disease of this nature, secondary amyloidosis has been

reported (Cohen and Fis'hman, 1949). Hepatic changes have

been fairly extensively studied, particularly as the liver

has been frequently shown to be involved in ulcerative

colitis.

Clinical and pathological estimates of the incidence

of liver disease may give very different results. It is



possible that the presence of serum hepatitis, particularly

in American patients who have received several blood trans¬

fusions, may bias hospital necropsy figures (Palmer, Kirsner,

Goldgraber and Fventes, 1963). A percutaneous liver

biopsy study on 20 consecutive cases failed to show any

significant hepatic disease in 17, with soma fatty

infiltration in the other three. This contrasted with the

32 cases of chronic ulcerative colitis studied similarly

which showed a wide variety of hepatic pathology. Portal

pyaemia has also been found in association with ulcerative

colitis, but not with regional enteritis (Kleckner, 1956)•

When Cornell (1955) reviewed the extra-intestinal manifesta¬

tions of Crohn's disease he was able to find the following:-

fever, nutritional effects, changes in growth and development,

anaemia - both microcytic and macrocytic, chemical changes

- tetany and amyloidosis, arthritis, skin lesions, including

erythema nodosum and, rarely, pyoderma gangrenosum, clubbing,

pyelonephritis and multiple liver abscesses. Endocrine

changes were said to be rare and unusually for a disease of

this type menstruation was found to be almost unaffected.

The author had seen no eye changes although occasional

claims have been made in the literature. The incidence of

pyoderma gangrenosum was said to be much less than that in

ulcerative colitis.

10. Arthritis

10.1. Polyarthritis

Although large series are occasionally reported in

which arthritis is not mentioned (Kiefer and Ross, 1945),

this complication has been recognised for many years.
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Polyarthritis of rheumatoid type was found in 4,5% of the

€00 cases reijorted from the Mayo clinic (Van Patter, Bargen,

Dockerty, Feldman, Mayo and waugh, 1954) • It was noticed

that the severity of the arthritis reflected the activity

of the intestinal disease, that control of the intestinal

portion of the disease resulted in remission of the

arthritis, and that exacerbation of joint symptoms

subsequently almost invariably heralded recurrence of the

intestinal lesion. Trie two patients with arthritis in

Clark's series of 30 (Clark 1938) and the three in his

later series of 44 (Clark and rixon, 1939) are probably

included in Van Patter's paper, as they were also Mayo

Clinic patients, Crohn's personal series of 674 patients

contained a 2,3% incidence of arthritis, predominantly

affecting large joints (Crohn and Yarnis, 1958), More

recently several attempts have been made to study this

arthritis in more detail, the best being that of Ansell

and Wigley (1964), They reviewed 91 patients with

regional enteritis and found 6 patients with a polyarthritis

at the time of survey, A past history of polyarthritis

was obtained in a further 8 patients, ankylosing spondylitis

with peripheral joint involvement in two# and ankylosing

spondylitis restricted to the back in three. Of the 14

patients with a history of polyarthritis, the knee was the

most commonly involved joint, proximal interphalangeal

joints slightly less frequently, and other joints such as

wrists, ankles, and hips even less often. There were

neither clinical nor radiological residual signs in those

joints which had been reported as being involved in past



episodes of "polyarthritis". The relationship of the

arthritis to the bowel symptomatology was variable, but in

only one case had the arthritis ante-dated any bowel

symptoms. There did not appear to be any correlation

between site of involvement in the gut and the incidence

or type of arthritis suffered.

Soren (19 6$ reported 5 patients presenting to a

rheumatic clinic who were suffering from Crohn's disease.

This was about 7.5 per cent of the total number of patients

with Crohn's disease seen in the hospitals under review

during the period in which the patients discussed were

referred to the rheumatic clinic, but no systematic attempt

was made to assess the further incidence of musculo¬

skeletal symptoms in the other 92.5 per cent of patients

with Crohn's disease in the hospitals. Although the number

of patients described was small, the pattern of joint

involvement appeared to be similar to that described by

Ansell and Wigley, the knees being involved in 4 cases as

were the ankles, the wrists and fingers being involved in

2, and the shoulders, elbows, and feet each being involved

in one case. The onset of the arthritis post-dated the

onset of the ileitis in all cases and there was a tendency

for simultaneous exacerbation of both intestinal and

articular symptoms. In four of the five patients the

arthritis remitted when the intestinal disease was con¬

trolled, although the fifth required surgery for a severe

proliferative synovitis of the knees. A brief comparison

was made with the arthritis associated with ulcerative

colitis on the basis of a literature review rather than



personal cases, Soren felt that the long interval from

the beginning of the intestinal symptoms to the onset of

arthritis in many cases of regional enteritis distinguished
it from the onset of the arthritis within a few weeks of

the bowel symptoms in some 90 per cent of patients with

ulcerative colitis. He considered that the joint affection

in Crohn1s disease was less severe as objective signs of

joint damage, particularly radiological signs, were rare

in this disease although reported in ulcerative colitis.

Unfortunately the review of the literature on Crohn1s

disease omits the paper by Ansell and Wigley which had

been published two years earlier and contained the best

analysis of the disease from the rheuroatologist1s rather

than the gastro-enterologist•s point of view. Ihe review

of the arthritis associated with ulcerative colitis was

restricted to three papers, only one of which was solely

devoted to this subject. In view of this, the differentia¬

tion between the two conditions which the author makes

cannot be accepted as demonstrated,

Wagner (1969) described 5 cases of arthritis associated

with Crohn*s disease, the primary diagnosis being proved

by histology in four cases, Ho indication of the incidence

of joint complications which this represents is given,

though from his review of the literature he considered such

complications uncommon. One case would fall within the

definition of ankylosing spondylitis used in this study.

Of the other four, one had minor sacro-iliac joint changes,

with a predominance of peripheral joint involvement, and

the other three had peripheral arthritis only. Large



joint involvement again predominated, the knee being

involved in three cases, the shoulder in two and the hip

and talo-calcaneal in one each* Involvement of the

metacarpo-phalangeal joints was noted in one case, and of

•joints of the hand1 in another. In all cases the

arthritis occurred in well established cases of Crohn's

disease, the duration varying from 2-15 years at the

onset of the joint symptoms* In this series the joint

and bowel manifestations \<jere not considered to parallel

each other, in fact one patient was said to have the

impression that her abdominal pains alternated with the

pains in her joints. Despite this, two patients joint

symptoms went into remission following intestinal surgery,

and the bowel and joint symptoms of one patient returning

together eight months after an ileo-colic resection. 'She

author went to considerable lengths to ascertain the nature

of the joint disorder. He could find no serological

evidence of rheumatoid arthritis or systemic lupus

erythematosus, the only positive blood tests being non¬

specific, such as acceleration of E.S.R., and probably due

to the Crohn1s disease. X-rays of the affected peripheral

joints were in all cases normal, and there was no clinical

evidence of a chronic, deforming arthritis in any of the

joints, despite the knee effusion in one patient being

recurrent and requiring aspiration. Ihe treatment of

each case, both by physical and pharmacologic means, was

discussed, the general note being one of pessimism about

the physician's ability to modify the natural history of

the joint disease. Unfortunately the follow up of the



patient treated with asothioprin was too short to draw any

conclusions about its efficacy. In comparing his cases

with a literature review of arthritis in ulcerative colitis,

which he considered to be a totally different and easily

distinguished disease, Wagner was impressed more by the

differences in the pattern of joint involvement than the

similarities, in particular with the relatively high

incidence of joint disorders in colitis, and the frequent

presentation of both arthritis and colitis together in

contrast to the much later onset of the arthritis in his

cases.

Other papers on Crohn1s disease make more casual

reference to the presence of arthritis. Rossmiller and

Messenger (1948) mentioned that one of their 55 patients

had swelling# redness and tenderness of the joint, which

was associated with a fever and was of a few weeks duration.

Unfortunately the joints involved were not specified, nor

was it mentioned whether the disappearance of joint symptoms

coincided with the resolution of intestinal symptoms.

Cornell (1955) reviewed the extra-intestinal manifestations

of Crohn* s disease and compared them with those of

ulcerative colitis. His review of arthritis referred to

Van Patter's series only, and he made no mention of the

arthritis associated with ulcerative colitis. The most

common systemic complication suffered by the 100 patients

reported by Daffner and Brown (1958) was the small joint

"rheumatoid arthritis" suffered toy 6 patients. The

authors mentioned that arthritis is less frequent in

Crohn's disease than in ulcerative colitis, but that it



may parallel the activity of the intestinal disease, and

recurrence after resection may indicate recurrence of the

enteritis. Grower (I960) considered polyarthritis to be

a relatively rare complication, and none of the 72 patients

diagnosed as having Crohn's disease in Norway in the period

1956 to 1963 had arthritis, although one gave a past history

of "rheumatoid polyarthritis" (Gjone, Kyren and Orning,

1966). Lennard Jones (1970 A) mentioned the association

of polyarthritis with Crohn's disease, the arthritis

affecting primarily large joints, and accompanying activity

of the intestinal disease. He also described the

occasional occurrence of a painful myalgia.

Sprague, Anderson and Aaron (1944) described a 15 year

old girl who presented with a polyarthritis thought to be

rheumatic fever. Despite high dosage salicylate therapy,

she ran a persistent pyrexia and her symptoms failed to

subside. she was diagnosed after ten months illness as

having Crohn's disease of the terminal ileum, caecum and

proximal ascending colon, and her arthropathy was ascribed

to her intestinal condition. Presentation of Crohn's

disease with an acute arthritis was considered sufficiently

uncommon to warrant the publication of a further single

case report in 1968 (Austad, Thompson and Joseph, 1968).

The authors dismissal of systemic lupus erythematosus as a

possible diagnosis does not seem entirely justified in this

case, however, as the patient had a false post serological

test for syphilis, a positive test for anti-nuclear factor,

a positive test for rheumatoid factor, a high E.S.R. and,

despite the author's claim that there was no renal
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involvement, albuminuria on at least two occasions.

Erythema nodosum was also present in this patient. In

fact the only evidence that this was an intestinal arthritis

was the exacerbation of the joint symptoms associated with

increased intestinal symptoms.

The further literature on arthritis associated with

Crohn1 s disease is contained within the context of the

association between arthritis and intestinal disease in

general and ulcerative colitis in particular. Most authors

pre-suppose that the arthritides associated with Crohn1s

disease and ulcerative colitis are identical although

evidence for this point of view is rarely offered. Wilske

and Decker (1965) suggested that the articular manifesta¬

tions of Crohn1s disease were the same as those of ulcerative

colitis, but less common, occurring in about 5 per cent of

patients with Crohn's disease. They considered that non¬

specific musculo-skeletal symptoms were much more common.

Wright (1966) mentioned that peripheral arthritis Msimilar

to that of ulcerative colitis" is seen in Crohn's disease,

but does not specify further. Hawkins (1968) quotes an

incidence of 10 per cent for arthritis associated with

ulcerative colitis with an unspecified lesser incidence in

Crohn's disease. Although the paper by Ford and Vailis

(1959) is primarily concerned with colitic arthritis, there

is a good description of 4 cases of Crohn's disease. Three

of these had a peripheral arthritis which lasted for 5 years

in one case, subsiding slowly after bowel resection but

leaving some chronic active arthritis. The other two cases

had more transitory attacks, although the joints, knee and



elbow, were specified in one case only. Hie authors

suggest that the arthritis associated with Crohn1 s disease

is similar to that of ulcerative colitis, but put this

forward only tentatively as the number of observations was

limited. They did stress, however, that the arthritis is

entirely separate from rheumatoid arthritis. The miscon¬

ception that intestinal polyarthritis is identical with

rheumatoid arthritis was more widely held in the United

states, where the diagnoses "atypical rheumatoid arthritis"

and "rheumatoid spondylitis" were still used at a time

when they had outlived their usefulness, than in this country.

It was, however, necessary for Dixon (1960) to point out

that sero-negative rheumatoid arthritis could be confused

with enteroarthropathy.

Despite no mention being made of them in the title of

the paper, three patients with arthritis accompanying

Crohn* s disease were described from New York and Chicago

in company with 74 ulcerative colitics with articular

disease (IlcEwan, Lingg, Kirsner and Spencer, 1962). Two

of these patients had a peripheral arthritis, involving

the knees and ankles in both cases, the shoulders and

proximal interphalangeal joints being additionally involved

in one. The third patient had ankylosing spondylitis,

with no peripheral joint involvement, although the associa¬

tion of psoriasis complicates interpretation of the

aetiology of the spinal disease. All had negative tests

for rheumatoid factor, and the authors concluded that "So

far as could be judged from so few patients, the features

of joint disease in these three patients were identical



in every respect with those in the patients with ulcerative

colitis". A clear example of the presupposition of the

identity of colitic and Crohn's arthritis is seen in the

review by Bowen and Kirsner (1965) who made this assumption

in their opening paragraph and thereafter referred almost

exclusively to ulcerative colitis despite their title

'"The arthritis of ulcerative colitis and regional enteritis".

They described an asymmetric, reversible, inflammatory

arthritis of large joints affecting particularly trie knees,

hips and ankles, although they state that any single joint

or combination of joints could be affected. Involvement

of the smaller joints of the hands and feat was less common

and the activity of the arthritis and the bowel disease

was not always coincidental. They made a reference to

the joint inflammation being, on rare occasions, so intense

that rapture of the joint capsule with drainage of sterile

purulent contents followed by complete remission, occurred.

Unfortunately they do not append a case history or reference

to their description of this dramatic sequence of events so

the intestinal disease with which it occurred is not known.

The review of colitic arthritis is, however, good, and

although the case for using the term "intestinal arthritis"

to include cases of both colitis and enteritis is not well

made, the differentiation of this (or these) condition(s)

from other specific arthritldes, such as rheumatoid arthritis,

and non-specific musculo-skeietal disorders, such as

fibrositis, is valuable. In the same year, a rather poor

review was presented by Houli and Kezek (1965) who studied

the case records of 3,900 patients with rheumatic diseases



finding 8 with ulcerative colitis. On the basis of this

retrospective study of gastroenterological case histories

they calculate an incidence of arthritis in ulcerative

colitis at 0.2% J They described only one case of

arthritis associated with Crohn's disease in which the

patient first presented with pain in the dorso-lumbar

spine, later developing transient arthritides in the knees

and left foot. This last was diagnosed as gout, and

subsided on treatment with colchicine. An unspecified

number of further "arthritic crises" were similarly treated,

each being accompanied by diarrhoea (presumably before the

colchicine therapy) and weight loss. Radiology of the

sacro-iliac joints showed mild change only "and revealed

also the presence of inflammatory lesions at the terminal

jejunum". This statement is the only evidence offered to

confirm the diagnosis of Crohn's disease. The sequence

of events, with 3pinal involvement first, then peripheral

arthropathy and finally intestinal symptoms, suggests that

the patient suffered from ankylosing spondylitis with

peripheral joint involvement rather than intestinal arthritis.

This paper is the only one so far produced in vhich a third

intestinal condition, l€iipple's disease, is considered.

The one patient, briefly described, with Whipple's disease

was said to be a "good example of articular symptoms

preceding the digestive ones". It is not clear vhether

the authors considered the three arthritides to be the

same, i.e. all examples of intestinal arthritis, although

their mention of the common mesenchymal origin of the

gastrointestinal and locomotor systems in their introduction
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might suggest such a view.

The recent paper by Hammer and Naish (1968) is of

considerable interest in that this is the first paper in

•which polyarthritis was found to be more common in patients

with Crohn's disease than in those with ulcerative colitis,

22 per cent as compared with 12 per cent. Insignificant

polyarthralgia was ignored, as their criteria for recording

the diagnosis polyarthritis was a "definite history of

multiple joint pains and or swellings, causing a disability

of more than 3 months duration". Their incidence in a

large control population was 2 per cent and despite sharing

the intrinsic deficiencies of retrospective studies, the

controlled nature of their observations does allow at least

tentative conclusions to be drawn. This survey is the

only one so far available in which an attempt was made to

assess the incidence of polyarthritis in relatives. The

method used was to question the probands about the incidence

of various diseases in their first degree relatives.

Despite the quoted statistical significance for the excess

of polyarthritis found in the relatives of patients with

Crohn's disease compared with the relatives of the control

group, the conclusions drawn by such a potentially misleading

method must remain open to doubt unless supported by

conclusions from studies such as that described in this

thesis,

10.2 Ankylosing Spondylitis.

The association between ankylosing spondylitis and

Crohn's disease has been studied in somevhat more detail

than the peripheral arthritis, both from the point of view
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of the incidence of the joint disease in patients with the

intestinal disease and vice versa. One problem does arise

when dealing with reports in which the diagnostic criteria

for ankylosing spondylitis are either not specified or not

of the highest order, that is the fact that non-specific

backache is a fairly common condition and that pain may be

referred both from the back to the abdomen and in the

opposite direction. This reference of pain was noticed

as causing diagnostic difficulty as early as the mid nine¬

teenth century (Hilton, 1860) and remained an occasional

source of difficulty more than a century later (New England

Journal of Medicine, 1965). Difficulty also arises in

interpreting the relationship between sacro-iliitis, either

found alone or in conjunction with other diseases, and

ankylosing spondylitis. It is therefore germane at this

point to briefly discuss ankylosing spondylitis itself.

Ankylosing spondylitis is a disease of great antiquity

having been described in a lower miocene period crocodile.

The radiological findings in Egyptian mummies, who were

originally thought to suffer this disease with great

frequency, has more recently been disputed (Zorab, 1961).

The first description in man was by Bernard Connor (1695),

a Kerry physician who published a description of parts of

a skeleton he had seen in Prance, deducing from its

appearance that "this person must have been immovable, that

he could neither bend nor. stretch himself out, rise

up, nor lie down, nor turn upon his side....". Brodie's

description in 1850 was separate from his original

description of Reiter*s disease, and peripheral arthritis
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complicating the spinal disease was recognised in the early

nineteenth century (O'Connell, 1956).

Fagge (1877) gave a good clinical and pathological

description of a young man with ankylosing spondylitis who

presented with abdominal pain and constipation. His

abdomen was, however, said to be normal at necropsy.

As is frequently the case, the workers whose names

are associated eponymously with the disease were not the

original describers. Strumpell published two cases in

1884, Bechterew described a single case in excellent

clinical detail in 1892 and Marie gave an extensive

description of the disease in 1898. Unfortunately, these

author's names are still occasionally used eponymousiy (Van

Weerden, Den Cudsten, Dr Groot and Van de Veere, 1960).

Greater confusion in nomenclature has, however, arisen from

the fact that American authors have used the term "rheumatoid

spondylitis" with the implication that the disease was a

variant of rheumatoid arthritis (Hench, Bauer, Boland,

Dawson, Freyberg, Holbrook, Key, Lockie and McBwan, 1941)•

This name was officially adopted by the American Rheumatism

Association in 1941, although the term ankylosing spondylitis

was widely used in Britain at that time, and was not

dropped until December, 1963 (Boland, 1966). The concept

of various sero-negative erthritides being rheumatoid

variants had, however, been under fire from rheumatologists

in the United States for some years prior to this (McEwan,

Ziff, Carmel, Di Tata and Tanner, 1958).

The main stimulus to progress in understanding of

ankylosing spondylitis came with the accumulation during
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the second world war of large numbers of young men in the

armed forces. The four cardinal features of the disease,

spinal stiffness, diminished thoracic expansion, raised

E.S.R. and radiological sacro-iliitis, were enumerated by

Hart and his colleagues in 1949 (Hart, Robinson, Alldhin

and Maclagan, 1949)• A considerable male predominance of

the disease was apparent, Hart•s own series showing 9.5 men

to 1 woman (Hart and Robinson, 1959). The presentation in

60% of his patients was with pain and stiffness in the low

back occasionally with sciatic radiation, the symptoms being

worse after immobility and morning stiffness being a

prominent feature. The pain and stiffness sometimes became

persistent with progressive loss of nobility in the spine

usually starting caudally and spreading cranially (Sharp,

1968). It has been suggested that a form of ankylosing

spondylitis affecting women may follow a milder course

with more limitation of the disease to the sacro-iliac

area and less involvement of the spine (White, 1953).

A further problem is the relationship between sacro-

iliitis and ankylosing spondylitis. Although there are

reports of the latter disease occurring without radiological

involvement of the sacro-iliac joints (Polley and Slocumb,

1947, Adler and Carmon, 1961) such diagnoses are extremely

rare. What is more common is to find a radiological sacro-

iliitis without the clinical criteria for ankylosing

spondylitis. Sacro-iliitis is usually an early, if not

the earliest, objective sign of ankylosing spondylitis and

it is tempting to equate bilateral sacro-iliitis with early

ankylosing spondylitis. There are, however, other diseases
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known to be associated with sacro-iliitis and in the

present context it is noteworthy that several of them are

intestinal diseases. In reviewing the literature, in all

cases except those in which the author has some aetiological

axe to grind, for example brucellosis (Goldfain, 1943), it

has been assumed that sacro-lliitis will either lead to the

full-blown picture of ankylosing spondylitis or to a forme

fruste of this condition. The validity of this assumption

will be discussed later.

Van Patter's compendious review of regional enteritis

stated that the spinal column was occasionally involved in

the arthritis he described (Van Patter, Bargen, Dockerty,

Feldman, Mayo and Waugh, 1954). Crohn's only mention of

spinal involvement in his series of 542 cases was of one

patient with involvement of the cervical spine. It seems

likely that these series contained patients with spondylitis

which was overlooked, and this tendency is reflected in

some case reports xdiidi mention symptoms such as "pains in

the back and chest" which were apparently casually attributed

to "rheumatism and lumbago" (Barbour and Stokes, 1936).

In contrast, several authors have drawn attention to the

association between ankylosing spondylitis and Crohn's

disease, Steinberg and Storey (1957) described six cases

of chronic inflammatory intestinal lesions associated with

ankylosing spondylitis. One of these patients had Crohn's

disease and a second a mixture of Crohn's disease and

ulcerative colitis. Unfortunately, the spondylitis was

not described in great detail in either case with Crohn's

disease, although one patient was noted to have been
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referred for radiotherapy. In both patients the intestinal

disease preceded the onset of locomotor symptoms. The

authors were unable to find any reference in the literature

to an association between ankylosing spondylitis and Crohn's

disease. Although the single case of Crohn's disease in

association with ankylosing spondylitis could have been a

chance, they suggested strongly that the association was

considerably more than chance in the case of ulcerative

colitis, and from there extrapolated that the association

with enteritis might also be significant. This opinion

would be reinforced in their case of mixed Crohn's and

ulcerative colitis was in fact an example of Crohn's

disease of colon, and as the diagnosis of the colitis as

Idiopathic ulcerative colitis was entirely on the basis of
- sigmoidoscopy and barium enema without the benefit of

histology, it is quite possible that this was in fact the

case. In the following year Daffner and Brown (1958)

described two patients with ankylosing spondylitis in their

series of 100 patients with Crohn's disease, although they

followed their national custom of the time by tabulating

them as a subdivision of rheumatoid arthritis. In a study

of patients with inflammatory disease of the intestines in

Western Canada, Ford and Vallis (1959) described one patient

with ankylosing spondylitis without peripheral joint disease

and one patient viio had two attacks of sub-acute peripheral

arthritis and, although left with no residual peripheral

joint disease, had "blurring" of the sacro-lliac joints on

x-ray. Unfortunately the method of selection of patients

by these authors prevents assessment of the incidence of



the arthritic complications in their patients with Crohn's

disease. If it is assumed that idiopathic ulcerative

colitis was about 10 times more common than regional

enteritis in their catchment area then this group would be

expected to have contained about 35 patients with Crohn's

disease. It is interesting that these authors dismiss as

coincidence the patient in whom ulcerative colitis was

preceded by the development of ankylosing spondylitis.

Powerful statistical support for an association between

both ulcerative colitis and Crohn's disease with ankylosing

spondylitis was provided by Acheson (1960A) vho reviewed the

records of 2320 male patients discharged from Veterans

Administration Hospitals, finding that of the 1175 patients

with ulcerative colitis, 23 (2 per cent) had also been

diagnosed as having ankylosing spondylitis. Of the 742

patients diagnosed as having regional enteritis, 17 (2.3

per cent) had also been diagnosed as ankylosing spondylitics,

ihe temporal relationship of the onset of the two diseases

is shown in table II-2. Hie criteria for the diagnosis of

ankylosing spondylitis were bilateral sacro-iliitis with or

without radiological evidence of spinal involvement. Of

the patients with regional enteritis, 13 had radiological

evidence of spinal involvement and 9 did not. Seven of

the patients had an associated finding of disease in their

hips or shoulders and three had additional symmetrical

involvement of the peripheral joints. Further survey

evidence was provided from Edinburgh (KcBride, King, Baikie,

Crean and sireus, 1963) where two groups of patients were

investigated, 870 who had had radiotherapy for ankylosing



TABLE II-2

Regional Enteritis

Diagnosis Approx.
onset

Ankylosing Spondylitis 20+ 2 3
before Regional 10-19 2 2
Enteritis 5-9 4 8

1-4 3 3
Less than 12 1

Synchronous* 1 2

Regional Enteritis Less than 10 0
before Ankylosing 1-4 5 0
Spondylitis 5-9 3 0

10+ 0 0

TOTAL 22 19

Dates Unknown 0 3

^During the same stay in hospital.

The interval in years between the
onset and diagnosis of Ankylosing
Spondylitis and of Regional Enteritis.

Modified from Acheson (1960A)

spondylitis, and 170 from a gastrointestinal unit vft10 had

been diagnosed as having either ulcerative colitis or Crohn1

disease. Prom the first group, four patients with both

Crchn's disease and ankylosing spondylitis were found, and

one of the patients diagnosed in the clinic as having

Crohn's disease also had ankylosing spondylitis.

Unfortunately, the total number of patients with Crohn's

disease in the second group is not stated, but the

incidence of Crohn's in spondylitics was 4.58 per thousand,

as opposed to an estimated population incidence of 0.14

per thousand. It was noted that there was a higher

proportion of females among the patients with ankylosing
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spondylitis who had intestinal disease as compared with

those suffering from idiopathic ankylosing spondylitis.

In reviewing the literature. Acheson found that

clinical reports of the association between Crohn's disease

and ankylosing spondylitis were extremely rare, and this

was still the case when Stewart and Ansel1 (1963) described

two cases in detail, one of whom had developed the

ankylosing spondylitis during the course of Crohn's disease,

the other presenting initially with back pain and only

later developing the intestinal condition, Ihe careful

study from the same unit published a year later (Ansell

and wigley, 1964) in v/hich 91 patients with Crohn's disease

were surveyed, described ankylosing spondylitis in one

female and four male patients, with possible spondylitis

in one further male. Of the five confirmed cases, the

articular symptoms ante dated the intestinal ones in two

and post-dated them in three, Ihree patients had

associated peripheral arthritis. Of the patients with

Crohn's disease and arthritis described by Wagner (1969),

one was initially considered to suffer from ankylosing

spondylitis, although the author later discarded this

diagnosis. However, the combination of back pain, positive

Schober's test and sacro-iliac sclerosis would fit this

patient into the diagnostic criteria for ankylosing

spondylitis.

All the clinical series mentioned so far have dealt

with the occurrence of arthritis in patients with intestinal

disease. Although statistical analysis of the reverse

relationship have been undertaken, the only systematic



clinical surveys are those of Jayson and his colleagues

(Jayson and Bouchier 1969? Jayson, Salmon and Harrison,

1970)• They found inflammatory bowel disease in 6 of 33

and 8 of 47 patients with ankylosing spondylitis, an

incidence of 17.5 per cent. The diagnostic criteria for

both spondylitis and bowel disease appear well grounded

and the minimal radiological appearances considered

adequate for diagnosis were entirely acceptable. The

absence of biopsies from the earlier series might have

artificially lowered the incidence of Crohn's disease.

Throughout these papers the importance, in the author's

eyes, of carrying out the full gamut of investigations on

even asymptomatic patients is stressed. Several of the

cases found would have been missed if such investigations

had not been carried out. Unfortunately the authors

throughout assume an association between intestinal

inflammatory diseases and spondylitis without attempting

to study critically the comparative incidence of ulcerative

colitis and Crohn's disease. This is noteworthy in

discussion in the second paper in which the intestinal

disease is discussed as 'colitis* throughout although one

case of Crohn's disease is described, the evidence for

this diagnosis being excellent (Jayson, 1971), Presumably

longer series will enable a more discriminate analysis of

the comparative incidence of the two diseases.

10.3 Clubbing and Hypertrophic Osteoarthropathy.

Clubbing of the digits is a condition associated with

many diseases, Crohn's disease being one. There is at

present no generally accepted objective method of measuring
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either the presence of clubbing or its severity and

progress when discovered# One technique of measurement,

using a shadowgraph, has been described (Bentley and Clins,

1970) but is not in general use. The incidence of clubbing,

especially in its less florid forms will tend, therefore

to vary from observer to observer depending on the index

of suspicion and experience of the clinician and the

criteria used to assess the sign. Even considering such

variations it remains surprising that Van Patter's series

of 600 cases of Crohn*s disease contained no mention of

clubbing being detected. There does, however, appear to

be a trend observed in the literature for clubbing to be

related more to upper intestinal involvement, particularly

of the duodenum (Segal and Sorbin, 1956? Kusakcioglu and

Norton, 1967) and jejunum (Ortmayer, 1945). In reviewing

the available literature, Anderson and his co-workers, idio

contributed a case of duodenal Crohn's disease with finger

and toe clubbing, found a variety of estimates of the

incidence of clubbing, the highest being found in association

with jejunal lesions either in isolation or as jejuno-

ileitis (Anderson, Mullinger and Bagoch, 1957). The

highest incidence in a reported series, as opposed to

reviews, was that of Sussman and wachtel (1954) \itio found

clubbing in 40 per cant of their 23 cases of Crohn's disease

with combined jejuno-ileal involvement. The trend to a

higher prevalence in upper intestinal involvement has been

confirmed in a local series (Burton 1971).

In contrast, there is only one report in the

literature of true hypertrophic arthropathy occurring in
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Crohn's disease (Ifeale, Kelsall and Doyle, 1968), This

occurred in an adolescent boy whose disease appeared

radi©logically to be confined to the ileum and colon#

The hypertrophic process is well illustrated radiologically

and appears particularly florid. The associated finger

clubbing was mild. The presence of transient knee

effusions in this patient was thought to be due to the

synovitis occasionally associated with rapidly developing

osteoarthropathy rather than an intestinal synovitis.

10.4. Erythema Nodosum.

Erythema nodosum is a commonly occurring lesion, vfaidh

may accompany many diseases. It is most frequently

associated with streptococcal infections, tuberculosis,

sarcoidosis, mycoses, enteropathies and viral infections.

It may also occur as a reaction to certain drugs, particularly

sulfonamides. The aetiology is unknown, but an "allergic"

basis is usually postulated, an additional genetic pre¬

disposition being suggested by the occasional occurrence

of familial cases. Arthralgia occurs in 50-90 per cent of

patients with erythema nodosum Whatever the underlying cause

(Champion and Wilkinson, 1968). The distribution of joint

involvement, with the knees, ankles, wrists, fingers and

elbows most frequently affected (Truelove, 1960), is

reminiscent of the distribution described for the arthro¬

pathies accompanying intestinal diseases. A further

similarity is the coincidence of erythema nodosum and

arthritis with exacerbations of the bowel disease (Jacobs,

1959) an association frequently described for intestinal

arthritis without erythema nodosum. Ihe occasional cases
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in which erythema nodosum and associated arthralgia have

preceded the appearance of intestinal symptoms (McGovern

and Goulston, 1968) are probably associated with sub¬

clinical gut involvement. As both intestinal synovitis

and erythema nodosum, with or without joint involvement,

appear to be manifestations of "hypersensitivity", no

further attempt has been made to differentiate between

those arthropathies occurring with or without the skin

condition.

11. Pathology of Arthritis.

There have been no formal pathological studies

specifically directed towards the arthritic manifestations

of Crohn1s disease. A large number of people with Crohn's

disease have been studied at extensive post mortem

examinations, and an orientation of these necropsies

towards the locomotor system might have provided an answer

to some of the outstanding questions with regard to the

articular manifestations of this disease. Thus no

comprehensive pathological review has been undertaken of

the spondylitis and sacro-iliitis which occurs in conjunc¬

tion with the disease. This is unfortunate as controversy

remains as to whether the spondylitis associated with

bowel disease is identical to idiopathic ankylosing

spondylitis (Di Tata, McEwan, Lingg, Porrini, Good and

Roulson, 1969). A detailed comparison of the two

conditions might well yield evidence for or against their

identity. It would also be of value to make more detailed

studies of the spine in cases %-here sacro-iliitis has been

demonstrated during life in apparent absence of either
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symptoms or signs of the full-blown spondylitic picture.

This would not only give information as to the degree of

involvement of the spine taking place in this condition

but also give some indications as to the time scale between

the development and progression of radiologically apparent

sacro-iliitis and histologically demonstrable spinal disease.

The pathological information available about the

arthritis association with Crohn's disease is entirely that

published in case histories as a part of the findings at

operation, on synovial biopsy or on joint aspiration. The

best study is that of Soren (1966) who made a detailed

study of five patients, one of whom developed a chronic

synovitis of the knees eventually requiring synovectomy.

An initial aspiration of the left knee yielded 140 ml. of

greenish-yellow viscous fluid with a white cell count of

3,900 per cubic mm. 90 per cent being lymphocytes and 10

per cent neutrophils. The joint fluid sugar was 52mg.

per 100 ml. and the fibrinogen 0.45gm. per 100ml. Culture

was negative. At synovectomy, the synovium of both knees

was said to be markedly hyperaemic and shaggy around the

patella and nearby femoral condyles. The articular

cartilage was macroscopically intact. Microscopy revealed

hypertrophic synovium with interstitial oedema and

infiltration with piasmocytes, histiocytes and lymphocytes.

Nodular agglomerations of lymphocytes were seen surrounded

by a rim of piasmocytes and histiocytes. These findings,

which are well illustrated in the text, cannot be said to

arise from a typical case of Crohn's (intestinal) arthritis

as the synovitis was sufficiently marked and prolonged to



require synovectomy at a time \jhen the intestinal symptoms

were in complete remission. It was also notable that the

arthritis in this case had not borne any temporal relation¬

ship to the exacerbations and remissions in the gut symptoms

The latex test for rheumatoid factor was said to be negative

though it is not clear at what stage of the disease this

investigation was undertaken. serology was not undertaken

on the joint aspirate. Despite any reservations %jhidh

might be felt about the typical nature of the case, it

would appear to be a seronegative synovitis associated with

otherwise uncomplicated Crohn1s disease. It is interesting

that the articular cartilage was said to be undamaged, a

finding vhich would have been anticipated from the radio¬

logical signs of the disease, and that during the course of

follow-up, no recurrence of the synovitis occurred. The

only other well documented case report is that of Austad

and his colleagues who presented the data from serial

synovial fluid aspirates over a period of 26 months. They

also carried out two needle biopsies of the knees. The

white cell count in the synovial fluid varied between 5,300

and 12,300 per c.ml., with 60-93 per cent of the cells

being polymorphonuclear leucocytes. A good mucin clot

was obtained on each occasion. The synovial biopsies

showed similar changes, with increasing severity during

the two year period between them, of inflammatory

infiltration with synovial hyperplasia. This was inter¬

preted as "chronic active synovitis". No test for

rheumatoid factor was made on the synovial fluid despite

the fact that weakly positive blood serology had been
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obtained. The histological appearances are equally

compatible v/ith systemic lupus erythematosus which is a

plausible alternative diagnosis in this case, and therefore

must be interpreted with care (Austad, Thompson and Joseph,

1968). Ford and Vallis (1959) mention the presence in one

of their patients of swelling of the knees requiring

aspiration of 75ml. of fluid on two separate occasions.

Unfortunately no details of the aspirates are mentioned.

Bowen and Kirsner (1965) in discussing the intestinal

arthritides in general note that the composition of the

fluid including cell counts, differential count, specific

gravity, viscosity, proteins, sugar, and mucin clot

formation is similar to that of rheumatoid arthritis.

Unfortunately, the only references they give are to patients

with ulcerative colitis and Whipple1s disease and it would

appear therefore that these remarks are not based on any

direct experience of synovianalysis in Crohn's disease.

In one other report of joint aspiration (Wagner 1969) the

fluid was described as clear and sterile, tests for

rheumatoid factor being negative. Thus the clinical

impression of Crohn's arthritis as a non-specific reactive

synovitis appears to be confirmed by the prevailing evidence,

but this is extremely scanty,

12. Aetiology,

The aetiology of Crohn's disease is unknown. The

reason for its non-recognition as a distinct entity until

long after clinical cases had been reported was almost

certainly its pathological, and to some extent clinical,

similarities to intestinal tuberculosis. Crohn's original
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paper mentioned this similarity, and stressed that they did

not consider tuberculosis to be an aetiological factor.

They looked for histological evidence of tubercle bacilli,

and also arranged cultures and guinea pig, rabbit and

chicken innoculations. They excluded concomitant pulmonary

tuberculosis. The other aetiological factors they had

considered were syphilis, actinomycosis, Hodgkin's disease

and lymphosarcoma. They found no evidence of any of these

diseases (Crohn, Ginzburg and Oppehheimer, 1932). Apart

from more positive evidence against various aetiological

theories, there have been no great advances since that time.

Despite the similarity to tuberculous histology, most

people recognised no aetiological association between the

two diseases, an assertion that had been made previously by

I4oschowit2 and Willensky (1923). Gray (1934), however,

had studied the gastro-intestinal tract at necropsy of

patients dying from pulmonary tuberculosis. He claimed to

have seen both tuberculosis of the small bowel and separate

lesions with a histology similar to that of regional

enteritis. On this basis, he speculated that tuberculosis

might be involved in the aetiology. Although by 1945,

Pugh was stating that tuberculosis had been proved not to

be aetiologically significant, Spellberg and Jackson re¬

opened a discussion with some case reports in 1950. One

of their patients who died of miliary tuberculosis showed

the histological appearances of entero-colitis not

tuberculous enteritis at necropsy. They also presented a

patient with jejunal and ileal granulomatous disease, *foich

they considered to have been sarcoidosis, but which appears
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from the description to have been an example of Crohn's

disease, who improved on treatment with anti-tuberculous

therapy. Examination for tuberculosis, including chest

x-ray and shin testing was negative. In the same year,

Armitage and Wilson presented a series of 26 cases from

Leeds. They also quoted figures for the number of

patients diagnosed as having intestinal tuberculosis or

Crohn's disease for each 5 year period from 1925 to 1950

at the Leeds General Infirmary. The figures are

summarised in Table II-3.

TABLE I1-3

1925-30 30-35 35-40 40-45 45-50

Intestinal
tuberculosis 20 18 19 12 3

Crohn's - - 3 13 18

Total 20 18 22 25 21

L.G.I. Incidence Crohn1s/Tuberculosis 1925-50. Modified

from Armitage and Wilson 1950.

These figures may be interpreted as either reflecting more

accurate diagnosis of non-tuberculous enteritis or a true

increase in Crohn's disease and waning of tuberculosis per

se (Fallis 1941). They may also represent an altered

reaction by the body to the tubercle bacillus. Crohn

persisted in dismissing tuberculosis as a potential cause of

regional enteritis (Crohn and Janowitz, 1954) and has

continued to do so (Crohn and Yarnis, 1958). Cooke (1955)

in his Hunterian lecture, compared the incidence of

pulmonary tuberculosis, (3.3 per cent) in his series of 90
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patients with Crohn's disease with that in 100 patients

with idiopathic steatorrhea (5 per cent), and in £>atients

following gastroectomy (3 per cent). "These findings all

tend to confirm that previous reports of the two diseases

found in association were coincidental. The epidemiological

association between Crohn's disease and tuberculosis has,

however, been stressed again recently (Fielding, 1970) it

being suggested that there is a temporal epidemiological

relationship between the two diseases, with Crohn's disease

waxing as tuberculosis wanes. The author's experience of

9 patients with Crohn's disease who had previously had

tuberculosis, and 2 patients with Crohn's disease who

subsequently developed tuberculosis cannot be evaluated in

the absence of information about the incidence of tubercul¬

osis diagnosed in patients with other intestinal disease in

his practice. He suggests that Mycobacterium Tuberculosis

might be modified in persons with moderate host resistance

to it, the resultant material being attached to a haptane

to form an antigenic determinant. The distribution of the

lesions in Crohn's disease suggests that the bile salts

mig!it contain the haptane. This assertion would obviously

bear more careful evaluation.

Although tuberculous infection has never been popular

as an aetiological theory, the idea that Crohn's disease

has an infectious aetiology has found wide support. The

clinical and pathological features were not entirely

compatible with the theory that direct infection could

cause lymphatic obstruction leading to oedema with con¬

sequent ulceration and non-specific superinfection of the
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ulcerated area (Blackburn, Hadfield and Hart, 1939). A

review in 1939 suggested that there was a consensus of

opinion in favour of an infectious aetiology, although the

authors felt this was most likely to be a virus (Clark and

Dixon, 1939), vhile by 1945 Bockus stated unequivocally

that "all evidence points to bacterial invasion as a

primary or exciting cause". This statement was made

despite careful study by Pumphrey (1938) vho failed to

find any positive evidence of significant bacterial

infection, although cultures of faecal contaminants were

freely available from the patients he studied. Crohn and

Yarnis (1958) dismissed the "claims and confutations" of

the many authors who had found various bacteria on culture

of tissue or tissue exudates from patients with Crohn*s

disease, and implied subsequently that these were of no

aetiological significance. They quote the findings of

coliforms, anaerobic streptococci, gram positive cocci,

enterococci, aerobacter aerogenes and streptococcus

virldans. Although the dismissal of infection by these

authors was in keeping with the feeling of the times, 10

years later Golde (1968) offered a plausible case for re¬

considering an infectious aetiology in Crohn's disease.

He drew parallels with other mycobacterial diseases and

showed other special situations in which an infectious

aetiology is accepted without all Koch's postulates being

extant. An additional factor, such as an immunological

deficiency in the patient, could provide an additional

modification to conventional infection (Lancet, 1968).

Golde pointed out that human enteritis due to x^steurella
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pseudotuberculosis causes an enteritis which my be

mistaken clinically for Crohn1s disease, even to the extent

of appearing predominantly in young adults and occasionally

in families. He also mentioned the granulomatous colitis

of Boxer dogs -which is histologically similar to Crohn's

colitis in man. This was not the first occasion on which

an animal model for Crohn's disease had been suggested.

Even before the definitive description of the disease,

Dalsial (1913) had noticed the similarity of Jdhne's

disease, and the suggestion was taken up again by W.J. Mayo

in 1939. This disease is caused by Mycobacterium Johnei

and is probably transmitted to the foetus. It is

characterised by thickened corrugated intestinal mucosa

and clinically is a cause of chronic diarrhoea. In

contrast to Crohn's disease, however, the organisms are

freely found both in the gut and the regional lymph nodes

(Doyle, 1956). A more interesting analogy is the

terminal or regional ileitis suffered by swine. Emsbo

(1957) included 58 cases in his description of an acute,

sub-acute, or chronic ulceration extending to the sub-

mucosa and associated with fibroblastic granulation,

lymphocytic accumulation and epithelioid cells, -which would

easily pass for a description of Crohn's disease in man.

Even more significant was his description of the hose-pipe

like segments of gut, usually localised at the terminal

ileum but sometimes extending towards the jejunum. It is

of interest that "familial" occurrence is common. He

felt that the porcine and human diseases are probably

identical, but was unable to throw any further light on the
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aetiology, swine have also interested rheumatologists in

that the polyarthritis associated with infection with

erysipelothrix rhusiopathiae hears, in its dhronic form,

many similarities to rheumatoid arthritis, even to the

extent of having a positive sheep cell agglutination test.

Unfortunately, gut involvement toy this organism is not

recorded (Sikes, 1961).

Hie association of both Crohn's disease and ulcerative

colitis with dysentery, particularly bacillary dysentery,

has provided several years of controversy. Hie chief

protagonist of the theory that Crohn's disease is a sequel

to bacillary dysentery was Pelson who stated unequivocally

that "all colitis and ileitis is due to bacillary dysentery"

(Felsen 1936). His material was based on long term follow-

up of the 1933 Jersey City bacillary dysentery epidemic,

although some of the criteria used in the paper, particularly

the agglutination titres, are open to criticism. Although

dysentery may be clinically manifested by no more than a

transient bout of mild diarrhoea, thereby rendering it

almost impossible to £>rove that a patient has never had

dysentery (British Medical Journal, 1960B), the two cases

reported by Crohn and Yunich (1941) from whom flexner

organisms had been isolated remain the only examples in

vhich even this amount of evidence for dysenteric infection

has been found in Crohn's series of more than 700 cases.

Mackie (1938) suggested that 5 per cent of cases of bacillary

dysentery developed into a chronic colitis-like disease and

Bisgard and Henske (1937) published a case report vhich

they suggested supported the theory of bacillary causation



of Crohn's disease in that "dysentery bacilli" were

cultured from the urine and from one kidney of their

single case. Since the same patient also yielded B Coli,

B mucosus capsulatus, B pyocyaneous and staph, aureus, the

presence of their unspecified dysenteric organism can

hardly be held to be convincing. Brown and Bargen (1938)

in a good review of the relationship of bacillary dysentery

to ulcerative colitis in particular, although Crohn's

disease is mentioned in passing in the text, found the

literature on the subject unconvincing, particularly in

view of the enormous world-wide prevalence of bacillary

dysentery compared with comparative rarity of Crohn's

disease and ulcerative colitis. They followed 140 cases

from a single epidemic and only one developed a oolitic

type picture which was throughout its course atypical,

and which went into remission following hysterectomy.

Bargen (1938) also found no greater evidence of previous

dysentery in his patients with Crohn's disease than in

those with intestinal neoplasms or irritable colon syndrome.

Acheson (1959A) found an inverse relationship between

the mortality patterns of colitis and dysentery, and

concluded that the diseases were not inter-related.

Other infections have received less attention,

although this is surprising in the case of fungal infection,

vrtiich may closely resemble Crohn's disease histologically

(Refvum, 1958). Lymphogranuloma Venereum may also

produce granulomatous intestinal lesions, although these
are rarely as high as the ileum (Rodaniche, Kirsner and

Palmer, 1943) and investigations using the Frei test have
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been persistently negative in Crohn's disease (Koster,

Kashraan and sheinfeld, 1936).

Radiation enteritis may be associated with both

stenotic lesions in the gut and fistula© between different

segments of bowel and other organs such as vagina and

bladder. Although such disease has been reported following

radiation dosage within the therapeutic range, it nearly

always follows overdosage and has a history in no way

similar to Crohn's disease (Tankel, Clark and Lee, 1965),

Blunt trauma to the abdomen may, however, precipitate either

diagnosis of Crohn's disease or an exacerbation of it.

Crohn was able to find 6 cases following abdominal trauma

in the literature, and contributed 11 from his own series.

Although trauma may be significant in some small proportion

of cases, it seems unlikely that its influence is very

large.

The contribution of the intestinal contents to the

development of Crohn's disease has been a field of wide-

ranging research for many years. Groner (1960) dismissed

gastro-intestinal acidity as a contributory cause, but

Chess and his colleagues (Chess, Chess, Glander, Banner

and Cole, 1950) were able to produce granulomatous lesions

maximal in the terminal ileum in dogs and rats by feeding

them finely divided silicone. They suggested that chronic

ingestion of crystalline material in man could be the

cause of similar lesions, but apart from the specific, but

uncommon, ingestion of beryllium by fluorescent tube

manufacturers they were able to offer only abrasive tooth

powders as a possible source of such material. Coffey
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(1S33) described crystal or lipoid particles, which he

thought might be food remnants, in many of the giant cells

found in Crohn's disease, but was unsure of their

significance or precise composition.

Interference with intestinal blood supply does not

cause the pathological changes of Crohn's disease (Bell,

1934) but could possibly be a source of cellular modifica¬

tion leading to immunological reactions. It has been

suggested that some local immunological injury is a pre-

requisit to development of an immune disease in the

gastrointestinal tract (Koffler, Minkowits, Rothman and

Garlock, 1962) although auto-immunity or auto-aggression,

is still considered a likely cause of both colitis and

Crohn's disease by some authorities (Qe Dombal, Burch and

Watkinson, 1969; Burch, De Dorabal and Watkinson, 1969).

In general, few immunological differences are found between

ulcerative colitis and Crohn's disease (Lancet 1970A)

which possibly suggests that the detected abnormalities are

responses to the diseases rather than causes of them.

Psychological factors are often quoted as being of

relevance to both initiation and exacerbation of Crohn's

disease (Almy, 1952). Both case reports (Brown and Sims,

1954) and series (Paulley, 1950) have been published

extolling the relevance of psychiatric factors in Crohn's

disease, and theories embodying such concepts a3 the role

of the dominant Jewish mother have been advanced (Paulley,

1948)• Hie prime problem in all psychiatric investigations

is a knowledge of the findings in a normal population, and

vjhera this has been taken into account the differences



between the patients with bowel disease and a population

drawn from general practice was insignificant (Goldberg,

1970? Goldberg and Blackwell, 1970)• Similarly, studies

in vhich rigid criteria are laid down tend to minimise the

contribution of psychiatric factors. An example of this

is the Leeds study of the 34 cases described by Armitage

and Wilson (1950), vho had a parallel psychiatric assess¬

ment from \hich no support could be elicited for the idea

that Crohn's disease is caused by a psychiatric upset,

(Crockett, 1952).

Crohn's disease appears to spare no ethnic group, but

the proportional distribution amongst races still causes

controversy. The association with the Jewish race is

often held to be so close that the presentation of a Jew

with intestinal symptoms biases the diagnosis towards

Crohn's disease (Mew England Journal of Medicine, 1963).

Several of the families described containing several members

with Crohn's disease have been Jewish (Brown and Sdheifley,

1939? Kirsner, Owens and Humphreys? 1948? Sherlock, Bell,

Steinberg and Almy, 1963)• This fact may be ascribed to

their race, particularly where the co-incidence of another

uncommon disease, glucose-6-phosphate dehydrogenase

deficiency, is found inherited in the same population and

to an unexpectedly large extent in the patients (Sheehan,

Necheles, Lindeman, Meyer and Patterson, 1967) or the

common environment produced in close racial groups during

early life (Freysz, Haemmerli and Kartagener, 1968). Two

reviews of this subject have been undertaken. Boyce (1958)

described 29 cases of Crohn's disease in negroes and
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analysed the literature of the previous 10 years, studying

reports of 3487 cases in 116 articles. Race was mentioned

in 840 cases only, of vhom 25 were negroes. Despite the

slimness of this evidence, the author speculated that

Crohn's disease was probably disproportionately uncommon

in negroes. A similar conclusion was drawn by Acheson

(1960A) who studied the records of 2,320 male veterans and

found a disproportionately low number of negroes, the

figures being corrected for the population studied,and a

four-fold excess of Jews. In analysing the literature he

considered that some of the high figures previously reported

could be accounted for by their origin from Jewish

foundations. He was unable to analyse the proportions of

Ashkenazie and Sephardic Jews in his population or in the

literature. Despite this apparent consensus, the only

study including race in a local (Leeds) population

contained only one Jew in 34 patients despite 10 per cent

of the population being Jewish (Armitage and Wilson, 1950).

Familial coincidence of patients produces large

numbers of descriptive papers which often contribute little

but colloquial evidence to a proper assessment of the

proportion of such families in the population, tending to

exaggerate their importance. Some interesting curiosities

do occur, however, such as Crohn's recollection that the

first patient with regional ileitis on whom he operated

had a sister who subsequently came to surgery for the same

condition (Crohn, 1955). An early case report of a single

patient with Crohn's disease (Bockus and Lee, 1935) was

followed more than 20 years later by the case report of



similar disease in her son (Metsger and Frobese, 1956).

Critical review is necessary in dealing with case reports,

as the author's enthusiasm may allow reporting of cases

which do not fall within the strict criteria needed for the

diagnosis of Crohn"s disease, or the presence cf the

disease may be a piece of conjecture. Thus Heard and

John (1956) quote histological evidence for one of the two

patients they describe, but the clinical and operative

findings in the second support a diagnosis of acute

ileitis associated with a MeekeIs diverticulum rather than

that of Crohn's disease. It must be allowed, however,

that family clusters of Crohn's disease occur more commonly

than would be expected from the population prevalence of

9 per 100,000 (Achescn, 1965). Kirsner, Owens and

Humphreys (1948) reviewed the literature available to them

and concluded that family clustering was rare. They

presented two case reports of a father and son, and added

an interesting family contributed to them by Dr. H. Reich

(Fig. II-l) • Steigiran and Shapiro (1961) described 6

cases of Crohn's disease in two family groups while Houghton

and Ilaish (1958) considered both Crohn's disease and

ulcerative colitis in their literature review which

acconpanied a description of 7 families of their own.

They attempted to estimate the population incidence by the

relatively crude method of assuming that one quarter of

the patients with colitis or enteritis would be seen in

hospital during a period of three years, and calculating

the incidence as 4 times the number of people diagnosed in

hospital in a three year period divided into the draining
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An example of familial aggregation of intestinal disease.
Modified from Kirsner et al (1948)



population. Using this method, they arrived at a

prevalence of 0.85 per 1000 for ulcerative colitis and

0,14 per 1000 for Crohn's disease. By using these

figures they calculated that their patients exhibited

disproportionate familial aggregation, A slightly lower

prevalence was calculated in the Oxford region, the overall

cumulative prevalence being 9,0 + 1,4 per 100,000, Ihe

disease was slightly more common in women (9.8 + 2.5 per

100,000) than men (8,2 + 2.4 per 100,000) but the incidence

rate approximated to 0.8 per 100,000 per year for both

sexes (Evans and Acheson, 1965), Sherlock and his colleagues

(Sherlock, Bell, Steinberg and Almy, 1953) reviewed the

subject and found 50 instances in which more than one family

member suffered from Crohn's disease. Unfortunately, the

many personal communications prevent real critical analysis,

but the authors own family of Ashkanazie Jews is well

documented and serves to illustrate the association of

Crohn's disease with other conditions (Fig II-2). Hinton

(1968) found 9 patients suffering from unspecified

inflammatory bowel disease in 624 living 'close' relatives

of 145 patients with Crohn's disease, which was more than

100 times the prevalence expected.

Support for a genetic tendency to Crohn's disease is

provided by the review of twins with the disease (Hislop

and Grout, 1969) which yielded four pairs of monozygotic

twins who were both affected, but only one pair with one

twin only affected. Ihere was also marked parallelism in

clinical presentation, age at onset and pathological site

of the disease in all these cases. is-hile the idea that
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Pedigree of a family showing members with regional

enteritis, ulcerative colitis and associated conditions.



■ Regional enteritis
225 Ulcerative colitis

Duodenal ulcer disease

D Deatness or decreased hearing
A Alky losing spondylitis
X Small bowel x rays done
4- Died at age 12 ot pneumonia,

had cerebral palsy

Pedigree of family showing members with regional enteritis, ulcerative colitis and associated
conditions.
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distant environmental factors may be responsible for Crohn's

disease cannot be disproved, there is no evidence that

recent factors can actually initiate the disease, apart

from the few cases of severe trauma previously mentioned,

and in particular it is noteable that no spouse with Crohn's

disease has been reported. It must be allowed, however,

that recent environmental factors may precipitate clinical

onset of the disease in patients with a pre-existing genetic

tendency (Gelfland and Krone, 1970)•

13. Associated Diseases.

13.1. Hiscellaneoua.

Excluding arthritis and those conditions vhich are

considered as complications of Crohn's disease which have

already been reviewed there are few comments available

regarding the association of Crohn's disease with other

conditions. The proposed association with dysentery has

already been discussed. A possible association with

Whipplete disease has been proposed by Avery Jones and

Paulley (1949) who point out that "if in place of the fat

filled lymphatics in Whipple's disease lymphoedema is

substituted, the histology is not very unlike that found

in Crohn's disease". They suggested that Whipple's

disease is a variant of jejunitis and speculate that the

later pattern of age incidence in the former disease, which

has a peak incidence about 15 years later than Crohn* s

jejunitis, reflects a chronic process arising on the basis

of the latter condition. An association between cutaneous

polyarteritis and Crohn's disease has been reported, but

only four cases have been described (Dyer, Verbon, Dawson
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Barrie and Stansfield, 1970). An increased incidence of

psoriasis has also been claimed (Wright, 1964)• The most

comprehensive study of this aspect of Crohn's disease is

that of Hammer, Ashurst and Naish (1968) Whose study of

diseases associated with colitis and Crohn's disease

revealed, in comparison with a control group, an increased

incidence of eczema, polyarthritis and hay fever in both

the propositi with Crohn's disease and their relatives, and

an increased incidence of psoriasis in the relatives.

13.2. Ulcerative Colitis.

The clinical and histological similarities between

Crohn's disease and ulcerative colitis have already been

discussed# There is no doubt, however, that the two

conditions may co-exist both in patients and in families

(Porritt, Hunt and Morgan, 1960? Sherlock, Bell, Steinberg

and Almy, 1963). Presence of both diseases in one

patient is undoubtedly rare (Lockhart-Mummery and Morson,

1960) and can only be convincingly diagnosed where expert

histological interpretation is available. Modern

histological concepts might exclude the double diagnosis

in some of the early cases (Hirschxnann, 1932). Familial

coincidence is more clearly recognised, the large family

illustrated earlier (Fig. II-2) being a classical example.

It is of great interest, however, that McConnell (1968)

discovered as a result of an extensive study of the genetics

of these two conditions that the index case in families

with both diseases almost invariably suffered from Crohn's

disease. He explored the reasons for a coincidence

between the two conditions and suggested the following
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possible explanationsi- (1) That they are the same disease

with the same genetic basis and the same environmental

factors. This seems very unlikely in view of the clinico-

pathelogical differences between the diseases. (2) lhat

there ere similar causative environmental factors, hence

the family aggregation, but that the different pathological

manifestations are found in patients with different

genotypes. Against this is the problem of different

worldwide distribution of the two diseases. (3) Different

environmental factors lead to different pathology, but the

tiro polygenic systems which determine liability to the two

diseases may have a number of genes in common. This

could result in the relatives of patients with one disease

having an increased liability to develop the other as

compared with the general population. McConnell favours

this last theory, and feels that the association of both

conditions with ankylosing spondylitis is further evidence

in its favour.

The extent of the association between colitis and

Crohn's disease remains a matter of dispute, and the

problem inherent in attempting to diagnose idiopathic

ulcerative colitis from the history of a relative have

been highlighted recently (Macrae and Wright, 1970). The

same strictures apply to literature reviews, and the 3.1

per cent familial incidence of colitis and Crohn's disease

reported by Pelsen and Wolarsky (1955) must be accepted

with caution, especially as quite extensive family reviews,

such as the Scandinavian study of 152 patients with

ulcerative colitis and their relatives, have failed to show
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any association between the two diseases (Binder# Weeke#

01sen, Anthonisen and Riis# 1966).

In ©tuiwary# therefore# the association of Crohn's

disease and colitis in families has been demonstrated too

frequently to be coincidental# but the exact frequency is

unknown. It is interesting to speculate that where the

association apjpears to be strong# ankylosing spondylitis

tends to be described as a further coincidental disease in

these families.

13.3 Sarcoidosis.

Before discussing the association between Crohn's

disease and sarcoidosis it is germane to define the latter

condition, the currently accepted definition is that

proposed by the International Conference on Sarcoidosis at

Washington D.C. in 1960 which isx- 'Sarcoidosis is a

systemic granulomatous disease of undetermined aetiology

and pathogenesis. Mediastinal and peripheral lymph nodes#

lungs# liver# spleen, skin# eyes, phalangeal bones and

parotid glands are most often involved, but other organs or

tissues may be affected. the Kveira reaction is frequently

positive and tuberculin-type hypersensitivities are

frequently depressed. Other Important laboratory findings

are hypercalcuria and increased serum globulins, the

characteristic histologic appearances of epithelioid

tubercles with little or no necrosis is not pathognomonic

and tuberculosis# fungal infections# beryllium disease and

local sarcoid reactions must be excluded. the diagnosis

should be regarded as established for clinical purposes in

patients who have constant clinical features# together
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Kveiia test • •

Ihe point is well made in this definition that the

presence of a sarcoid reaction in a patient does not of

necessity mean that the patient suffers from sarcoidosis.

As the causes of sarcoid granulomata can vary from cat

scratch fever to farmers lung and include such different

entities as primary biliary cirrhosis, beryllium or

zirconium disease and hypogammaglobulinaemia (James, 1967)

the importance of this distinction is obvious. All

controversy on this subject has not arisen from ignorance,

however, although the interpretation of the histology of

regional enteritis as sarcoidosis does occur in some papers

(Spellberg and Jackson, 1950)• Clinically there appears

to be a clear distinction between the two conditions,

particularly in that sarcoidosis rarely affects the gut.

Cases of •sarcoidosis' in the gut (Watson, Rigler, Wangen-

steen and McCartney, 1945) are often, on close study,

indistinguishable from Crohn's disease and unasscciated

with other features of generalised sarcoidosis. Longcope

and Freiman (1952) in a scholarly review of sarcoidosis

stated, "Hie intestinal tract, though rich in lymphoid

tissue, is very rarely the seat of sarcoidosis, and the

question always arises in the reported cases as to whether

the lesions described my not have been caused by some

other agent". Their own necropsies revealed no gut

sarcoidosis, and the excess incidence in negroes also

contrasts with Crohn's disease. Lorber, shay and

Woloshin (1954) examined the gastro-intestinal tract
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ractlograr3i.ica.lly in 21 patients with proven sarcoidosis.

They found no evidence of gut involvement. In reviewing

more than 100 necropsies reported in the literature, they

found only 8 examples of gastro-intestinal involvement, 4

of \hom had proven tuberculosis While the other 4 had

syphillis, Of the 9 patients with "localised sarcoid"

reported in the stomadh, only 2 had lesions elsevere.

The authors1 conclusion was •Localised lesions associated

with chronic inflammatory disease of the gastro-intestinal

tract (peptic ulceration, pyloric obstruction, regional

enteritis and Whipple's disease) and their draining lymph

nodes may develop the histological Character!sties of the

hard tubercle of sarcoid. These non-specific localised

granulomatous reactions must be differentiated from the

disease entity referred to as disseminated sarcoidosis".

The affection of the perineal region, a common site for

diagnostic biopsy, by Crohn1s disease (Mountain, 1970)

also contrasts with its non-involvement in sarcoidosis

(Israel, 1970).

The virtual unanimity of opinion regarding the lack

of identity between Crohn's disease and sarcoidosis also

extended to studies of their aetioiogical relationship,

i,e. for evidence of generalised sarcoidosis in patients

with established Crohn's disease, A pre-war report from

London (Blackburn, Hadfleld and Hunt, 1939) specifically

excluded sarcoidosis as an aetioiogical factor in Crohn's

disease, though the criteria used are open to question,

one being the fact that 'No case gave a history of swelling

of the fingers or toes", Fhear (1958) found no evidence
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vhom he sought it. He did find, however, that only 29

per cent showed a positive reaction to 10 units of old

tuberculin, and there is now some evidence that this might

be a significant observation,

Ihere are two skin tests vhitih may be used diagnostic-

ally in sarcoidosis, the tuberculin test, vhich is usually

negative, and the Xveim test, which, if well validated

material is used, and the test site biopsied irrespective

of the presence of a clinically apparent reaction (Drury,

1970) gives a positive response in 72 per cent of patients

with sarcoidosis (Mikhail and Mitchell, 1970), The

presence of similar diagnostic reactions to the injection

of an appropriate antigen in other granulomatous conditions,

such as leprosy, led some workers to attempt to devise a

skin test for Crohn's disease, Saunders (1964) prepared

antigen from the regional lymph nodes of a patient with

Crohn's disease vhile Jones-Williams (1965) used both skin

tests and precipitin reactions with extracts of Crohn's

disease tissue. Neither worker produced positive reactions.

The application of tuberculin tests to patients with

Crohn's disease has a long history, initially being used as

a differential diagnostic procedure then tuberculous

aetiology was suggested, Jones-Williams (1965), however,

suggested an unusually low incidence of positive tuberculin

tests occurred in patients with histologically demonstrated

granulomata as part of their Crohn's lesion, While other

workers using carefully controlled studies found no

difference in tuberculin sensitivity between patients with
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Crohn's disease and controls (Fletcher and Hinton, 1967),

investigations continued into the delayed hypersensitivity

mechanisms in Crohn's disease, using dinitrochlorobenzene

(DNCB) which is a potent chemical antigen. The ability

to develop sensitivity to DNCB was abolished in 15 of 26

patients with Crohn's disease, compared with complete

sensitivity in a control group, and of the 15 DNCB negative

patients, 10 were also unable to develop delayed hyper¬

sensitivity to 100 T.U, of old tuberculin. Of the 11

DNCB positive patients, 4 were tuberculin negative (Vernier-

Jones, Housley, Ashurst and Hawkins, 1969)• Shis paradox

of reduced delayed hypersensitivity to new antigens vhile

presenting the histological features of delayed hypersensitiv¬

ity as part of the disease is shared by Crohn's disease

and sarcoidosis. It was postulated that the delayed

hypersensitivity to DNCB was a result of competition for

delayed hypersensitivity cells between the new antigen and

the, as yet unknown, causative antigen of the disease.

Such competitive suppression of delayed hypersensitivity

reactions can be seen in the conversion of Mantoux positive

individuals to Mantoux negative during the course of

infectious hepatitis or glandular fever. Hence an explana¬

tion of the immunological abnormalities of both Crohn's

disease and sarcoidosis was produced, explaining them as

"an exuberant reaction to an unknown antigen rather than

as the indolent response of an anergic individual" (Vernier-

Jones, 1968),

The investigation of Kveim sensitivity in Crohn's

disease has been described as a logical development of the
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theme of abnormalities of delayed hypersensitivity as

described above (Lancet 1970S). In fact it is nearly 20

years since Crohn first published a personal communication

from Dr. L.E. Siltzbach, \Aiose name is often associated

with the KVeim test, suggesting that patients with Crohn's

disease were Kveim negative. Twenty years earlier, and

some six years before Kveim (1941) described the test now

associated with his name, Williams and Nickerson (1935)

used a similar technique and showed positive skin tests in

4 patients with sarcoidosis while four controls were

negative. Examination of their case reports, however

shows that one patient was a young adult female who had had

23cm. of ileum and colon resected, the specimen showing

thickening of the intestinal wall in the region of the

ileocaecal valve and the diagnosis of sarcoidosis being

•confirmed* by the histological recognition of sarcoid

nodules. There had until recently been little formal

consideration of the Kveim test in Crohn's disease, Jones-

Williams (1963) finding such tests to be uniformly negative.

Interest has, however, recently been re-awakened by the

work of Mitchell and his colleagues who, using the same

antigen as Jones-Williams, but a larger dose (0.2ml. instead

of 0.1ml) found 50 per cent of their patients with Crohn's

disease to have a positive Kveim test (Mitchell, Cannon,

Dyer, Hinson and Willoughby, 1969, 1970)• The same group

have also recently demonstrated that injection of an

homogenate of sarcoid material into the footpads of mice

produced, after a latent period of about 6 to 8 months,

similar granulomata at the injection site in a proportion



of the animals. This reaction was not found in control

animals, and was identical in normal and immunological

deficient mice. Kveim testing of the animals yielded

positive results in about one-third of those vho developed

granulomata, but none of those who did show this reaction

(Mitchell and Rees, 1969, 1970B). The logical extension

of this work was to repeat it using Crohn'3 material, and

this has been done with similar results (Mitchell and Rees,

197OA). Hamogenates were prepared from a Crohn's lymph

node and gut material and injection provoked granulomata

evolving to their fullest in 6-24 months. Mon-Crohn's

lymph node homogenates produced no such reaction. Once

again, a proportion of the granuloma-forming animals, though

none of the controls, developed positive Kveim tests. This

series of papers, all of vtiidh describe carefully controlled

observations, raises very strongly the possibility that

Crohn's disease and sarcoidosis are associated, and also

that they may be transmissable by some as yet unidentified

infective agent (MacGregor, 1970). The long latent period

between injection of the homogenates and full development

of the granulomata raise the possibility of an influence in

early life being the cause of a disease process vhich does

not reach fruition for many years either through natural

evolutionor the addition of a further precipitating factor.

At least some of the available evidence about racial

familial and environmental factors in the aetiology of

Crohn's disease could be amassed into such an hypothesis.

14. Aetiology of the Arthritides.

The previous two chapters have discussed in some detail



83
the aetiology of Crohn's disease and its association with

other conditions. These matters have been explored in

order to provide a background for discussion of the

aetiology of the arthritis associated with Crohn's disease.

Such a preamble is necessary as the arthritides associated

with it must be double unknowns i.e. conditions of unknown

aetiology associated with a disease of unknown aetiology.

The subject is best approached by attempting to answer

three questions:«

1. Are any of the aetiological factors of significance to

Crohn's disease associated with arthritis?

2. VZhat is known of the aetiology of the specific

arthritides associated with Crohn's disease?

3. Is there a special relationship between the gut and

the joints?

Several of the infections mentioned in the aetiology

of Crohn* s disease may be associated with joint manifesta¬

tions. Post-infective arthritis characteristically occurs

5 to 14 days after the onset of the gut symptoms and

affects large joints more frequently than small (Berglof,

1963), This type of arthritis has been described with a

large variety of organisms but appears to be roost frequently

associated with Salmonella (saphra and Winter, 1957) either

as a distinct entity or secondary to osteomyelitis involving

the juxta - articular bones (David and Black, 1960)• While

osteomyelitis does occur in the course of Crohn's disease

(Goldstein, Nasr, Singer, Anderson and Kirsner, 1969) it

is an extreme rarity, and has never been reported in

association with arthritis. Usually the infectious basis
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is clearly defined, and the symptoms do not recur after

control of the infection. This contrasts with the

intermittent chronicity of Crohn's synovitis, and unless

Felsen* s now discredited concept of chronic dysentery

leading to Crohn's disease is accepted the comparison of

an acute complication of a well recognised, positively

diagnosed disease with an intermittent complication of an

idiopathic disease does not stand close examination.

With the exception of the rare occurrence of familial

clubbing, the only musculoskeletal disorder associated with

Crohn's disease in vhich there is a strong hereditary

component is ankylosing spondylitis. Certain papulations,

such as the Canadian Indians, have a high incidence of the

disease, but the incidence of Crohn's disease is not

reportedly high (Gofton, Robinson and Trueman, 1966)•

Less specialised populations, however, still show evidence

of narked familial aggregation of the disease. Hersh and

his colleagues concluded from consideration of the 6S

families with multiple involvement with ankylosing

spondylitis found in a review of the literature and their

own study of the families of 50 spondylitics, that the

inheritance was as a isendelian dominant with a 70 per cent

penetrance in men and a 10 per cent penetrance in women

(Hersh, Stecker, Solomon, Wolpaw and Hauser, 1950). The

same authors reiterated this conclusion after a more

extensive examination of a control population (steelier and

Hersh, (1955). This explanation proved unacceptable to

Graham and Uchida (1957) vho reported a large family with

a pattern of simple autosomal dominant inheritance. They
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suggested from their own consideration of published

families that in sibships containing at least one affected

female, the penetrance was equal for both sexes, and that

familial aggregation negated the male predominance found

in sporadic cases. The Heberden oration in 1963 (Kisllgren

1964) was devoted to the epidemiology of the rheumatic

diseases, and was an excellent distillation of the

knowledge of the time. The population incidence of

ankylosing spondylitis as 0.11 per cent was derived from a

total experience of 20,294 people, while the incidence in

relatives of spondylitics was 1.99 per cent (of 4621) and

in their siblings was 4 per cent (of 1350)•

The population incidence quoted by Sharp (1968) sets

a slightly higher figure at 4 per 1000 adult men. A

family study with probands centred in Manchester, in which

the first degree relatives of 76 spondylitics were studied,

found 7 per cent could be diagnosed by the New York C.I.O.

M.S. criteria as having ankylosing spondylitis and 16 per

cent bilateral sacro-iliitis. The heritability of

ankylosing spondylitis was calculated on the basis of the

prevalence of spondylitis in their families as 70.0 +9.3

per cent, vhereas that based on the prevalence of sacro-

iliitis v/as 72.5 + 10.2 per cent. This suggested a strong

hereditary tendency in ankylosing spondylitis (Bremner,

Emery, Kallgren, Lawrence and Roth, 1968).

significant differences have also been demonstrated

in the incidence of sacro-iliitis between various popula¬

tions (Gofton, Lawrence, Bennett and Burch, 1966) and the

differences were suggested by the investigators as being
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"almost certainly" attributable to sacrc-iliitis

characteristic of, and hence probably due to, ankylosing

spondylitis (Gofton, Lawrence, Bennett and Burch, 1968).

Ihe one alternative mentioned vras an increased incidence

in sacro-iliitis where the TOter supply has a high fluoride

content. Ihis is unlikely to be of general significance,

and is certainly not so in the Leeds region, where the

fluoride content (Table II-4) is within the limits

previously accejjted as of insignificant aetiological

signifance in rheumatic diseases (Ansell and Lat/rence,

1965).

TABL2 11-4

Leeds 0.03 p.p.m.

Bradford 0.1 p.p.m.

Halifax 0.1 p.p.m.

Harrogate 0.1 p.p.m.

Huddersfield 1.0 p.p.m.

Wakefield 0.1 p.p.m.

Fluoride content of water supplies in the
survey area. SchvTartz, 1971.

Thus, both Crohn1s disease and ankylosing spondylitis

show hereditary factors, but there is at present no study

available which allows conclusions to be drawn as to whether

the heredity of the two diseases is intermingled.

Discussion in Chapter 13.3 showed that the association

between Crohn's disease and sarcoidosis is undergoing re-

evaluation at this time. Articular complications are well

recognised in sarcoidosis, and were classified by bcadding
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(1967) as -

1. Febrile arthropathy with early bilateral hilar adeno¬

pathy.

2. Recurrent febrile arthropathy, sometimes with erythema

nodosum.

3. Joint changes accompanying bone involvement.

4. Chronic joint changes with sarcoid granulomata in the

synovium.

5. All others are coincidental.

The incidence of the various sarcoid arthropathies is open

to question, as hospital case records show a much higher

incidence than that found in a prospective study of 54,239

children. Of 52 who developed sarcoidosis, only three

suffered joint pains (British Medical Journal, 1967).

The presence of hilar lyraphadenopathy may be of diagnostic

value there an acute febrile arthropathy occurs, but the

combination of erythema nodosum and arthropathy is a common

one and may be associated with many diseases, sarcoidosis

and Crohn's disease being among them. This association

represents one of the few clinical links between the two

diseases. Bone involvement is said to occur in one-sixth

of patients with sarcoidosis, but the well defined radio¬

logical changes contrast with the absence of x-ray changes

in the arthritis associated with Crohn's disease (Pygott,

1970)• The chronic granulomatous arthritis is readily

distinguished at biopsy (Bianchi and Kbedh, 1964) and

similar appearances have not been described in Crohn's

disease. It seems, therefore, that apart from the

occurrence of erythema nodosum syndrome in the two
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conditions, the articular manifestations of Crohn's disease

and sarcoidosis do not provide evidence of a link between

the two conditions.

Although the link between Crohn's disease and

psoriasis is less well documented, there is some evidence

available that at least indirect linkage may occur between

the two conditions. Occasional reference is made to the

presence of psoriasis in patients with Crohn's disease

(Ansell and Wigley, 1964) but no systematic study of the

association between Crohn's disease, psoriasis and arthritis

is available, While typical psoriatic arthritis is

associated with radiological evidence of joint involvement,

in contrast with the absence of such changes in Crohn's

synovitis, both conditions may be associated with spondylitis,

and the linkage of the conditions may occur through this

form of the disease. This linkage is embodied within the

concept which the author has entitled "Seronegative

Spondarthritis" vhich is discussed in greater detail in

Appendix C.

ihe second question posed was "What is known of the

aetiology of the specific arthritides associated with

Crohn's disease?". With respect to the synovitis, the

available evidence is small. As has been previously

mentioned, many writers on this subject assume, without

evidence, an identity of this synovitis with that of

ulcerative colitis, but until evidence of this association

is forthcoming this identity will not be assumed here.

Most, though not all, authors have seen exacerbations of

the synovitis in association with exacerbations in the



bowel symptoms (Van Patter, Bargen, Dockerty, Feldman,

Mayo and Waugh, 1954, Ansell and Wigley, 1964) which might

suggest either toxic absorption or possibly an abnormality

in the antigen - antibody mechanism wherein a sudden excess

of antigen is released into the circulation resulting in

antigen-antibody complexes being formed, causing a synovitis.

A * model• of this condition is seen in serum sickness in

which the characteristic synovitis develops during this

time of antigen excess (Payne and Wright, 1971). The

absence of clinical evidence of an intestinal exacerbation

associated with an attack of synovitis does not of necessity

mean that the disease process within the gut is quiescent.

Although correlation of clinical and radiological signs of

improvement in the disease have been demonstrated (Hywel

Jones, Lennard-Jones and Young, 1969) there may be radio-

logically demonstrable extension of the intestinal involve¬

ment during periods of clinical remission (Brahme and

Wenchert, 1970)•

Ankylosing spondylitis has been the subject of a

number of aetiological investigations which have arrived

at conclusions about association of this disease with

others rather than true aetiological factors. It is

probably significant that all the conditions associated

with ankylosing spondylitis either have an infectious

cause or are associated with an increased incidence of

infection during their course. Although reports of

spinal involvement precipitated by organisms such as

entamoeba histolytica occasionally occur (Opperiheimer,

1938), the classic infectious cause of spondylitis is
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brucellosis. Direct infection of the lumbar spine was

described exactly one months after Crohn's original

description of terminal ilietis (Kulowski and Vinke, 1932)

and ten years later spondylitis was claimed as "the roost

common disorder of bones and joints referable to undulant

fever" (Phalen, Prickman and Krusen, 1942)• Hie

similarity with ankylosing spondylitis is enhanced by the

frequent association of sacro-iliitis, called "melltococcic

sacroiliitis" by Rotes - Querol (1957), but this is

demonstrably of a suppurative nature as are the spinal

lesions. Thus destructive changes tend to be more

prominent and sclerosis less so, which may be used to

differentiate the condition from idiopathic ankylosing

spondylitis (Steinberg, 1948), Healing may take place

by ankylosis, hoi/ever, in which case retrospective

diagnosis could be more difficult. The only support for

the idea that brucella infection was of significance in

•idiopathic ankylosing spondylitis' was the study of 18

such spondylitics by Goldfein (1S43) who undertook skin,

agglutination and opsonic index tests for brucellosis.

The validity of soma of the methods used is now question¬

able, but even if the tests are accepted at face value,

the absence of control data from an area in vhich brucella

was endemic detracts seriously from the conclusion of a

causative relationship between the two conditions which

the author made. It must be concluded that, although

brucellosis can cause both intestinal and osteoarticular,

particularly spinal, disease, these can be distinguished

quite readily from both Crohn's disease and idiopathic
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ankylosing spondylitis.

Intestinal infection and spondylitis may also be

connected through 'Heifer's syndrome', which occurs in

association with both post-dysentery and non-specific

urethritis. These are considered to be identical (Ford,

1970). The most extensive survey published is that of

Paronen (1948) who studied 344 cases all of \*foora had the

post-dysenteric form of the disease. His description of

peripheral joint involverrsent is of interest in that the

distribution was very similar to that of other intestinal

arthritides, with lower limbs predominating over upper and

large joints over small. It was also typical in that

complete recovery occurred in the vast majority, although

occasional examples of chronic synovial thickening were

seen. Differences from Crohn's disease Included the

development of radiological changes in some affected

joints, and the rarity of recurrent episodes. Although

sacro-iliac or back pain does occur in many patients during

the acute period, the radiological changes may evolve

slowly over a period of years. The development of the

picture of ankylosing spondylitis may take several more

years (Good, 1965). British writers experience has been

more concerned with the form of Reiter's disease associated

with non-specific urethritis and it is in part from this

work that considerations of infection in the aetiology of

ankylosing spondylitis have grown.

The genital tract has long been considered the site

of ingress of infection leading to ankylosing spondylitis,

Marie (1898) and other 19th century physicians considering
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it to be a complication of gonorrhoea. While gonococcal

infection is now discounted as a cause of spondylitis,

genital infection is still considered a probable

precipitating cause by many authors (Romanus and Yden,

1955; Mason, Murray, Oates and Young, 1958) althou^i no

organisms have been grown consistently (Ford, 1960) even

\here prostatic massage showed signs of inflammation by an

increased number of white cells in the prostatic fluid

(Horvath and wdhlstein, 1966). Ihe association of

genital infection with spondylitis is now generally

accepted, but a causal relationship has not been firmly

established (Britidi Medical Journal, 1960A)• Hie sacro-

iliitis and paravertebral ossification associated with

paraplegia is often claimed as an additional piece of

evidence for the seductive hypothesis of a causal

relationship between pelvic infection and spondylitis but

the study of Wright, Cattarall and Cook (1965) suggested

that the sacroiliac joint changes were appreciably

different in these patients and were more likely to be due

to mechanical stress than infection.

If pelvic infection is significant, vhat is the mode

of spread to the spine? Forestier (1939) suggested that

infection ascended via the lymphatics, but most modern

authors favour ascent via the paravertebral venous plexus

described by Batson (1940) vfoich he showed to have a

significant effect in the spread of metastases from pelvic

malignancies (Batson 1942). Both these theories of

pelvic infection and spread by the paravertebral venous

plexus have been applied to the spondylitis associated
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with ulcerative colitis (Steinberg and Storey* 1957;

Jayson and Bouchier, 1968; Jayson, Salmon and Harrison,

1970; Jayson, 1970) although this sequence of events

cannot be assumed to occur in this condition. It has

been noted in several studies (Wright and Watkinson, 1959;

Bowen and Kirsner, 1965) that the recognition of spinal

involvement preceded that of the bowel disorder in many

cases(*see also Table II-2), It has been argued that

both spondylitis and colitis may have an onset in symptoms,

such as mild backache and mild diarrhoea, which may have

been ignored or misinterpreted by the patients. In this

respect the possibility of Crohn's disease having been

misdiagnosed as acute appendicitis is also relevant. The

family study performed by Macrae (1971) is important,

however, in showing a distinct familial trend to the

ankylosing spondylitis associated with ulcerative colitis

(see Appendix A.)

There has been a tendency in most studies to assume

the identity of the spondylitis seen in association with

such conditions as Reiter's disease with idiopathic

ankylosing spondylitis. Considering the spine as an

"organ" there must be few ways in \hich it can react to

abnormal stimuli and the spondylitic type of picture could

be the end product of several different pathological

processes, Evidence on this point is scanty. The

distinctive form of early brucellar saero-iliitis and

spondylitis, with its evolution to a typical picture of

complete ankylosis, has already been mentioned as an

example of a direct infective process, Dixon (1960)
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suggested that the spondylitis of Reiter's disease was not

typical of ankylosing spondylitis, while zvaifler and

Martel (1960) found the spondylitis associated with

ulcerative colitis entirely compatible with idiopathic

ankylosing spondylitis in both its s|>inal and extra 3pinal

manifestations. McEwan and his co-workers (Di Tata,

McEwan, Lingg, Porrini, Good and Roulson, 1969) suggested

on the basis of a careful clinical and radiological study

that the spondylitis associated with ulcerative colitis

and Crohn's disease was vary similar to idiopathic

ankylosing spondylitis, but differed significantly from

the spondylitis associated with psoriasis and Reiter's

disease vhich strongly resemble each other. In an

extension of this study {McEwan, Di Tata, Lingg, Porini,

Good and Rankin, 1971) they reached similar conclusions,

although they were unwilling to assume identity of the

spondylitides of the members of each group, commenting

only on their high degree of similarity, and also pointing

out certain cross-relationships such as the co-existence

of aortic valve disease vhich rendered the spinal disease

of scans members of each group indistinguishable. At

present no firm conclusions can be drawn from these

studies. The number of patients in each group remains

quite small, comprising 39 with psoriasis, 38 with colitis

or Crohn's disease and 34 with Reiter's disease, and the

need for longitudinal studies, particularly in the mode of

progression of syndesmophyte formation, makes further

research necessary. Pathological co-ordination with the

various stages of radiological development may also be of
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value. From the point of view of the present study, the

apparent identity of the spondylitis of the Crohn's

patients, Who numbered only 4, in McSwen's series with

idiopathic ankylosing spondylitis is of interest. His

similar conclusion with regard to ulcerative colitis would

also lend some support to Macrae's suggestion of an

hereditary link between the two conditions. In conclusion,

therefore, the identity of all types of spondylitis can no

longer be assumed, but no suggestion has been made that

the spondylitis associated with inflammatory bowel disease

is in any way different from idiopathic ankylosing

spondylitis.

Before investigating the aetiology of clubbing and

hypertrophic osteoarthropathy, the association between them

should be considered. In most standard texts they are

described together and hypertrophic osteoarthropathy is

considered as an extension of the process of clubbing.

Howell (1966) considered that clubbing associated with

extra-thoracic diseases was only rarely associated with

periosteal ossification and arthritis, and that such

clubbing could be considered either a form fruste of

hypertrophic osteoarthropathy or bear no relationship to

it, vJhile this last statement appears to be the most

accurate summary of the inter-relationship between the two

conditions, the relevant literature contains such a

paucity of references to the two conditions in isolation

that the aetiology will be considered jointly. Until the

precise nature of the correlation between the two

conditions in each of the diseases with which they may be
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associated is established, such blanket consideration of

aetiological theories remains the sole available method of

analysing the literature.

Little advance has been made in defining the cause,

or causes, of clubbing since Hippocrates first described

the condition in association with empyema, in the 5th

century B.C. His clinical description of a patient in

. . . .. the eyes became hollow, the cheeks have red

spots on them, the nails of the hands are bent, the

fingers are hot especially at their extremities.. .," (Adams

1849) portrays acute clubbing, but the insidious nature of

this condition in the majority of patients places the

burden of its recognition firmly on the clinical acumen of

the physician. The most extensive review of the subject

is that of Mendlowitz (1942) who considered aetiology under

five headings, trophic, circulatory, toxic-infectious,

mechanical and toxic-mechanical. He concluded that none

of these theories provided a plausible explanation backed

by scientific evidence, most being based on conjecture or

misunderstanding, as were the miscellaneous alternative

theories varying from endocrine causes involving almost

every known gland to suggestions that the periosteum is

raised by liberation of Nitrogen gas under it, ifoe

author's only contribution was to state that he considered

increased peripheral blood flow would have to form the

cornerstone of any new theory of the mechanism involved,

but he would hazard no theory of his own. A further

review of the subject 25 years later (Anderson, 196?)

provided a contraction rather than an expansion in
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appeared to have increasing support# An association with

high oestrogen secretion was suggested, vfoich coincidentally

explained the not uncommon coexistence of gynaecomastia and

the occasional occurrence of both clubbing and osteo¬

arthropathy in pregnancy (Culien and Kashmery, 1966)#

Alternatively, and probably of more relevance to intestinal

disease, it was shown that section of the vagus nerve either

at the hilum or in the neck during thoracotomy for broncho¬

genic carcinoma was associated with rapid regression of

both clubbing and osteoarthropathy# Ihe significance of

vagal factors was investigated in ulcerative colitis by

Young (1966) who undertook a retrospective study of 156

patients with ulcerative colitis of whom 7 showed finger

clubbing. All the patients were within the group of 77

who's disease involved parts of the colon innervated by

the vagus, whereas none of the 79 patients vho's disease

was restricted to the area outside vagal supply showed

evidence of clubbing# This was held to be a piece of

supxaortive evidence to the theory of vagal involvement in

the aetiology of at least some forms of clubbing, although

the figures are by no means conclusive. Ho similar study

has been undertaken with respect to Crohn's disease, the

diffuse nature of the intestinal involvement, often in

areas unaffected clinically or radiologically, and the

rarity of isolated left colonic involvement militating

against the production of meaningful information# The

other intestinal diseases associated with clubbing,

multiple polyposis, chronic bacillary dysentery, amoebic
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dysentery, tuberculosis, Hodgkin1s disease, carcinomata,

sprue, ascariasis, duodenal ulceration with pyloric

stenosis and idiopathic steatorrhoea (Young 1966) all

involve vagal territory, but the increasing popularity of

vagotomy in upper gastro-intestinal tract surgery has so

far failed to produce any reports of the influence of this

procedure on either pre-existing clubbing or the development

of clubbing, particularly in association with malabsorption,

thereafter.

In the critical review associated with their case

report, Neale, Kielsall and Doyle (1968) doubted the

existence of a common pathogenesis for both hypertrophic

osteoarthropathy and clubbing. Iheir search of the

worlds literature revealed only three cases of intestinal

disease with demonstrated bone changes (Teleky, 1897,

Temple and Jaspin, 1948, Honska, Strenge and Hammarsten,

1957) and no case has been added since. In view of this,

the quoted association between intestinal disease and

hypertrophic osteoarthropathy must be in grave doubt, and

the degree of association with clubbing awaits the

publication of more accurate surveys of its incidence.

It is possible that such surveys will have to take

cognisance of any local areas of high fluoride ingestion,

as clubbing may be seen in as many as 5 per cent of the

adult population in areas where the drinking water

contains large amounts of fluoride (Latham 1966).

The third question vhich has been posed is "Is there

a special relationship between the gut and the joints?".

Evidence for such a relationship has been offered in a
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piecemeal form by authors discussing joint manifestations

of gut diseases or disorders of the gastro-intestinal

tract in joint diseases, and in a more organised way by

authors building aetiological theories on such an

association.

The joint manifestations of several gastro-intestinal

disorders have already been mentioned, but some other

conditions should also be considered. One oddity is the

appearance of joint disorders after jejuno-colic bypass

used in the treatment of obesity. Shagrin, Frame and

Duncan (1969) described this complication in six of 31

patients submitted to bypass, the arthritis being of

symmetrical "rheumatoid" type, but with negative tests

for rheumatoid factor. The most interesting feature of

this condition was, however, its complete remission post¬

operatively in the single patients vho underwent recon¬

struction of their bowel. The possibility of •toxic

absorption1 from the large stagnant loop formed by this

operation is a tempting hypothesis which would be in

accord with other explanations of gut-associated arthritis.

Unfortunately detailed studies of the joints and gut of

these patients are not yet available.

The Intestinal disease with which arthritis is most

frequently associated is undoubtedly VJhipple's disease,

and i'?hipple,s original description in 1907 was of a

physician who presented with transient attacks of

arthritis. This disease has attracted considerable

attention, as evidenced by a world literature containing

more publications dealing with the condition than cases
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intestinal histology# with the presence of PAS positive

macrophages, is a diagnostic feature of Whipple's disease

vfaich has even been retrospectively demonstrated in the

original case (Yardley and Fleming 1961), These PAS

positive cells have not been found in needle biopsy

specimens of the synovium of affected joints, the changes

described being those of mild synovial hyperplasia with

minimal infiltration by inflammatory cells (Caughey and

Bywaters, 1963). An excellent review of the articular

manifestations of the disease was produced by Kelly and

Weisiger (1963) vho tabulated the details of the

arthropathies described in all the 95 cases reported in

the English Language literature until 1961 and three cases

of their own. sixty-four of the cases in the literature

review were reportedly associated with arthritis, and no

statement as to presence or absence of this complication

was made in 25 cases. The incidence is, therefore, at

least 70 per cent. The joint involvement was of inflamm¬

atory type in at least 40 of the cases, was often

migratory and episodic and was associated with no

consistent radiological changes in the affected joints.

The joints involved were frequently not specified. The

available information suggested that the knees were

involved most frequently, followed by the ankles, "fingers"

hips, wrists and elbows in that order. Spondylitis was

found in 10 patients all males, all of vhom had peripheral

arthritis. A similar distribution of peripheral joint

involvement was described in a recent review of the world's
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literature on Whipple's disease since 1950 (Kaisel, Ruffin

and Dobbins, 1970), although spondylitis was not mentioned,

Hie strong possibility that Whipple•s disease is an

infection was mentioned in thi3 review, bat no explanation

was forthcoming for the appearance of joint symptoms up to

ten years before intestinal symptoms occurred.

Hie possibility of a linkage between Crohn's and

tipple's disease has received little support, although

there are cases reported of diagnostic confusions between

the two diseases (Amsterdam and Grays©!, 1945), Avery

Jones and Paulley (1949) stated that "if in place of the

fat filled lymphatics in Whipple's disease lymphoedema is

substituted, the histology is not very unlike that found

in Crohn's disease", They went on to suggest that Whipple's

disease is a variant of Crohn's jejunitis, but further

support for this view has not appeared.

Hie arthritis associated with ulcerative colitis has

also received considerable attention, and has already been

mentioned because of the frequent association between

colitis and Crohn's disease in publications relating to

their musculoskeletal complications. Although arthritis

associated with colitis was recognised in the last century

(white, 1895), it is only relatively recently that its

exact nature has been evaluated. One major problem has

been the wide differences in prevalence quoted by different

authors, ranging from no arthritis in a total of 236

patients (Feder, 1938, Flood, Lepors, Hiatt and Karush, 1956)
to a 22 per cent incidence in three series totalling 447

cases (Fisrihel, 1949, Bockus, Roth, Buckman, Kaiser, Staub,
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Finkelstein and Valdes-Dapera, 1956# Kirsnar, Sklar and

Palmer, 1957), A local series of 108 patients showed an

arthritis, called "colitic arthritis", in 15,7 per cent

(wric^it and Watkinson, 1959) • This condition was further

investigated in an enlarged series of 269 ulcerative

colitics, being found in 11,5 per cent (Wri#it and Watkinson,

1965A)• It was characterised by recurrent attacks of

acute synovitis, commonly assymmetrical, and involving

large and lower limb joints more frequently than small and

upper limb ones. The condition was commoner in patients

with more severe or extensive colitis, and those with local

or systemic complications in contrast to associated

spondylitis which proceeded in a fashion unrelated to the

activity of the gut disease or to surgery (Wright and

Watkinson, 1966), It generally bore a close temporal

relationship to exacerbations of the gut disease, and

always disappeared following total procto-colectomy. This

last point is of particular importance in discussing the

incidence of colitic arthritis, as a less radical

surgical approach may leave diseased tissue in situ thus

predisposing to further attacks of synovitis, A radio¬

graphic survey of the sacro-iliac joints of 234 of these

patients showed sacro~ili.itis in 18 per cent, clinical

ankylosing spondylitis being diagnosed in 5,4 per cent

(Wright and Watkinson, 1965B), other authors have made

similar observations, the incidence of the arthritis and

the accuracy of its description being relatively high

there careful assessment by rheumatologists was carried

out (Bywaters and Ansell, 1958) and lover, but still
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significant, where the descriptions were of incidental

findings in gastroenterology departments (Sloan, Barglot

and Gage, 1950) . In view of these findings, little

support can be found for the contention that there is "No

data to support the idea of an arthritis specific to

patients with ulcerative colitis*....," (Rotstein, Entel

and Seviner, 1963).

Behcet's syndrome is more noted for its articular

than its intestinal manifestations, although gut involve¬

ment has been described in fifty patients from a review of

85. Of particular interest is the case of a 12 year old

boy who had arthralgia and signs of ileal disease on barium

enema (Oshima, Shimizu, Yokohari, Matsumotor, Keno, Kagami

and Nagaya, 1963). Behcet's disease is an uncommon cause

of erythema nodosum, which may also be associated with

arthralgias (Strachen and wigzell, 1963) •

Hie gastro-intestinal lesions of lymphogranuloma

venereum are caused by direct spread of the organisms

following genital infection. Certain superficial

resemblances to Crohn's disease may be found, such as

stenotic lesions and recto-vaginal fistulae, but the

positive Prei test removes any possible diagnostic doubt.

Reports from a surgical clinic dealing with those patients

with intestinal spread of the disease showed 9 per cent to

develop arthritis, while of those patients who were seen

in the dermatology department of the same hospital, in

whom intestinal involvement was absent or minimal, only

1.6 per cent developed arthritis (Barker and Murphy, 1941).

Although no details of the pattern of articular involvement
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damage (McEwan, 1941)• Speculation arises as to whether

the arthritis is a manifestation of the intestinal

component of the disease.

Although gut and joint involvement has been reported

in both systemic sclerosis (Rluestons, Macmahon arid Dawson,

1969) and Bhlers-Danlos syndrome (Heighton, Murdoch and

Votteler, 1969) their pathological dis-similarity from

other members of this group of diseases is so great that a

linkage between them is unlikely.

Studies of the digestive tract in joint diseases with

the exception of ankylosing spondylitis are less frequent.

The broader group of •collagen diseases1, sudh as dermato-

myositis, systemic lupus erythematosis and polyarteritis,

all have gastro-intestinal manifestations with relatively

specific features, although all may be misdiagnosed in

their early stages as idiopathic ulcerative colitis

(Patterson and Wierzbinski, 1962). A study of this group

of diseases from Finland included patients with both

rheumatoid arthritis and "rheumatoid" spondylitis in the

"collagen disease" group. Although small intestinal

lesions were found on biopsy in several cases, the

heterogenous nature of both the group of patients studied

and the intestinal signs and symptoms discovered makes

interpretation of the results, beyond the bald statement

that the gastro-intestinal tract may be affected by

collagen diseases, difficult (siurala, Julkunen, Tiovonen,

Pelkonen, soren and Pitkanen, 1965).

Proposals of an aeticlogical association between the
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gut and the locomotor system have also received scant

attention, Pemberton (1934) felt that the gastro¬

intestinal tract was involved in some way in the causation

of arthritis, and suggested that restoration of the gut to

normal would produce a return to normal general health,

presumably including the joints, in arthritic patients,

ihe bulk of the paper is a vague ramble through the byways

of visceroptosis and hypochlorhydria, and really offers no

concrete suggestions apart from the importance of a

balanced diet.

An all embracing theory implicating intestinal factors

in the causation of a wide range of "collagen syndromes",

including many diseases such as valvular heart disease and

neuropathies as well as the recognised para-rheumatic

diseases, was elaborated by iShatin (1964), His hypothesis,

represented diagrammatically in figure 11-3, is that gluten

enteropathy heterozygotes suffer an enteropathy precipitated

by what ingestion causing malabsorption of collagen

precursors, Shis in turn leads to rnaldevelopment of

collagen which results in both recognised collagen diseases

and the manufacture of poor gastro-lntestinal collagen

■Which increases the liability to enteropathy and thus

establishes a vicious circle,

Ihe same author later expanded his concept by

interpreting it in immuno-pathological terms, and applying

it more specifically to rheumatoid arthritis (Shatin, 1966).

The aetiological implication of gluten has received a

little support (Binder, O'Brien, Spiro and Hoilingsworth,

1966) but the consensus of opinion would support Boyle and

Buchanan (1971) in their contention that "none of these
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for the disease".

FIGURE I1-3

GLUTEN +

ENVIRONMENT

GENETIC METABOLIC FAULT

PRIMARY ENTEROPATHY

INCREASED ENTEROPATHY
' —

DEFECTIVE MESENCHYME
IN INTESTINE

NUTRITIONAL DEFICIENCY

-> MALABSORPTION

NUTRITIONAL DEFICIENCY

DEFECTIVE MESENCHYME

(SOMATIC COLLAGEN
SYNDROMS)

CARDIOPATHY

ARTHROPATHY

PERIARTERITIS

MYOPATHY

NEUROPATHY

PROPOSED PATHOGENESIS OF COLLAGEN SYNDROMES
AND MECHANISM OF SELF PERPETUATION (SHATIN 1964)

On the basis of the evidence presented there is at

the moment no evidence of general association amounting to

a special relationship between gut and joints. There is

no doubt, however, that arthropathy, usually in the form

of a synovitis with minimal radiological evidence of joint

damage, does accompany many intestinal diseases, and the

intestinal phase of some diseases which are not considered

as primary gut disorders. Ankyiosxng spondylitis, both

in idiopathic form and in the possibly different form
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associated with such conditions as Reiter's disease,

provides an exception to this rule in that radiologic

changes are a prominent feature of the condition. It

appears that so-called intestinal arthritis is an immune

phenomenon precipitated by the ingress of antigen from

the diseased gut. In contrast, genetic factors appear

prominent in the aetiology of spondylitis, and it might be

that this condition occurs as a result of infection

ascending to the spine from the affected gut or pelvic

organs, in patients with a genetic predisposition to the

disease. It must be further postulated that the gut of

some patients who will later develop intestinal disease

is already abnormal many years before the appearance of

clinical or histological evidence of disease. Such an

abnormality may well be in the immune reactions taking

place in the gut, which is constantly colonised with a

wide spectrum of organisms, for although the gut is a

poor site for the experimental production of chronic

hypersensitivity reactions, vhich in any case give rise to

a histological picture different to that of Crohn's disease

(Goldgraber and Kirsner, 1958) an excellent case can be

made for the implication of immunological reactions in

many of the diseases which have been discussed (Taylor and

Truelove, 1962)•
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B. METHODOLOGY

1. INTRODUCTION

"The primary purpose of epidemiological studies of

the aetiology of disease is to discover generalisations

that will hold true for a population larger than the one

on Which the study is based" (Dorn, 1959). A corollary

to this is the fact that. Where extrapolation from small

to large numbers is to be undertaken, it is essential that

the small group is studied with extreme care, as any

errors are magnified in general application. Diagnosis

is not a precise science. Under normal clinical circum¬

stances a working diagnosis may be reached and subsequently

modified by investigations of varying complexity and,

most important, by the evolution of the disease with the

passage of time. Under the circumstances of epidemiological

surveys, a diagnosis must be reached at a single visit

using the minimum of investigative interference, especially

where a hazard such as radiation is involved. This has

called for the elaboration of diagnostic criteria for

disease entities, preferably with international agreement,

so that the condition under discussion can be recognised

by workers separate temporally or geographically from

the diagnostician. No such diagnostic criteria have been

agreed for Crohn's disease. Certainty of diagnosis can be

ensured only by skilled interpretation of histological

specimens. Attempts have been made to classify the diseases

as definite Where histological evidence is available,
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probable, vhere the clinical features are confirmed by

laparotomy (without histology) or radiology, and possible

where a typical history is unconfirmed by investigation.

No such classification is universally used, and the

criteria for diagnosis of Crohn's disease will, therefore,

be discussed in relation to the diagnostic features

present in each patient rather than in relation to an

accepted classification. It is this lack of accepted

epidemiological criteria which necessitates the careful

checking of diagnoses made by other workers, where this

is possible, as in the Veterans Administration studies by

Acheson (1960 B) and the series reported more recently

from Bristol (Jayson, 1971).

The epidemiological diagnosis of ankylosing spondylitis

has been studied, and some degree of international agree¬

ment of diagnostic criteria agreed. These will, therefore,

be critically evaluated.

2. DIAGNOSTIC CRITERIA FOR ANKYLOSING SPONDYLITIS

2.1 Rome 1961.

The first internationally agreed set of diagnostic

criteria were produced at the Rome conference of 1961, and

these are shown in Table 11- 5

Definite ankylosing spondylitis was diagnosed if four

of the five clinical criteria were fulfilled, or if

criterion 6 was present with one of the criteria 1-5.

It was suggested that the number of subjects fulfilling

each separate criterion or combination of criteria should
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TABLE 11-5

1. Low back pain and stiffness of over three months

duration which is not relieved by next.

2. Pain and stiffness in the thoracic spine.

3. Limited motion in the lumbar spine.

4. Limited chest expansion.

5. A history or evidence of iritis or its sequelae.

6. X-ray showing bilateral sacro-iliac changes

characteristic of ankylosing spondylitis. (This

would exclude bilateral osteoarthrosis of the

sacro-iliac joint).

DIAGNOSTIC CRITERIA FOR ANKYLOSING SPONDYLITIS

IN POPULATION STUDIES - ROME 1961. (KELLGREN, 1962).
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be stated in any publication utilising these recommenda¬

tions so that the fall spectrum of the disease would be

demonstrated (Kellgren, 1962). These criteria were

evaluated by Bennett and Burch (1968) in relation to

their studies of the Black Feet and Pima Indians. They

pointed out that the clinical criteria are each given

equal diagnostic weight, but that bilateral sacro-iliitis

was weighted three times as heavily as each clinical

criterion. A table of sensitivity and specificity * of

the clinical criteria was drawn up (Table 11- 6).)

The small number of observations relating to chest

expansion was due to this criterion being excluded from

the original Rome C 10MS recommendations. It was, however,

used in the later part of the Pima survey as an additional

parameter. Radiological sacro-iliitis was subjected to

similar analysis with respect to clinically diagnosed

ankylosing spondylitis, and the results are shown in

Table 11- 7.

On this basis they recommended the use of bilateral

grade 1 - 4 or unilateral grade 2-4 sacro-iliitis as the

screening criteria for ankylosing spondylitis. They also

found a large number of patients in whom a firm clinical

diagnosis of ankylosing spondylitis was made in whom the

sacro-iliac joints appeared normal but the cervical spine

showed spondylitic changes. No standard grading films

for ankylosing spondylitis of the cervical spine were in

existence at that time, however, and the criteria for this

diagnosis were not stated. Both limited chest expansion



TABLE11-6
DiagnosticStatus

Youden

Clinicalcriterion

TP

FP

FN

TN

Sensitivity
Specificity
Index

Lowbackpain

8

41

19

287

29.6

87.5

17

ThoracicPain

4

6

23

322m

14.8

98.2

13

Limitationoflumbarspine
17

34

10

244

63.0

74.4

37

Chestexpansion̂1inch

6

7

6

51

50.0

87.9

38

Iritis

1

8

26

320

3.7

97.6

1

SensitivityandSpecificityofC10MS(Rome)clinicalcriteria forASinrelationtograde1-4bilateralsacro-iliitis inPimamales.fromBennettandBurch(1968).
*Definitionofterms.

=Truepositive
™=Truenegative

FP=Falsepositive FN=Falsenegative YoudenIndex»(Sensitivity*Specificity)-100 Sensitivity=
TP

x100

TP+FN

Specificity=
TN

TN+FP
x100

CO



TABLE

11

-7

Sacroiliitis

DiagnosticStatus TPFPFNTP
Sensitivity
Specificity
Youden Index.

Bilateral,Grade2-4

3

7

17

328

15.0

97.9

13

Bilateral,Grade1-4

6

21

14

314

30.0

93.7

24

Bilateral,Grade1-4and unilateral,Grade2-4

7

24

13

311

35.0

92.8

28

Bilateralandunilateral Grade1-4

7

26

13

309

35.0

92.2

27

V

SensitivityandSpecificityofSacro-ililtis inrelationtoclinicalA.S.grade2-4in PimaIndians,fromBennett&Burch(196S).
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and limitation of lumbar spine movement were felt to be

useful diagnostic points, but the categorisation of low

back pain as stated in the Rome C 10MS (Table 11-5)

proved difficult. A past history of iritis appeared to

be of no value. Their final conclusion was that an AP

radiograph of the sacro-iliac joints was the screening

method of choice in population surveys.

The Rome Criteria have also been evaluated by the

Manchester epidemiological group (Chalmers, Darchot,

Kellgren, King, Pikhlak, Sievers, Strevens, Tait and Wood,

1969). ihey also used sensitivity and specificity as

indices of the accuracy of the diagnostic criteria, ranking

the criteria on this basis. They compared their ranking

with the Pima survey and found quite wide discrepancies.

(Table 11 - 8).

With the exception of iritis, which both groups rate

as the least valuable of the criteria, their findings

disagree widely with the Pima survey. A comparison of the

Youden indices derived from each set of data shows such wide

discrepancies both in the actual figures obtained and their

ranking (Table 11 - 9) that grave doubt must be cast on

the accuracy of any or all of them.

2.2 New York, 1966.

At the Kev York C 10MS a sub-committee was set up to

discuss the diagnostic criteria for ankylosing spondylitis

and to modify the Rome recommendations. Goften (1960),

stressed the dependance which must be placed on radiographs,

as clinical symptoms in absence of radiological confirma¬

tion are rarely specific enough to be reliable. The criteria
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TABLE il - G

Sensitivity- dpecificty Pima Rank

1. Low back pain and stiffness 72 90 3

2. Limitation of lumbar spine 74 77 2

3. Thoracic pain and stiffness 49 97 4

4. Limited chest expansion 44 93 1

5. Iritis 32 98 5

Evaluation of Rome clinical criteria for Ankylosing

Spondylitis from Chalmers et al. 1969.

TABLE 11-9

Criterion Youden Index

Manchester Pima

1. Low back pain and stiffness 62 17

2. Limitation of Lumbar spine 51 37

3. 'Thoracic pain and stiffness 46 13

4. Limitation of chest expansion 37 38

5. Iritis 30 1

Comparison of Youden Indices derived from Manchester

and Pima evaluations of Rome criteria.
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elaborated are shown in Table 11 - 10.

TABLE 11 - 10

1. Limitation of motion of the lumbar spine in all

three planes - anterior flexion, lateral flexion,

and extension.

2. A history of, or the presence of, pain at the

dorso-lumbar juntion or in the lumbar spine.

3. Limitation of chest expansion to 1 inch (2.5 cm)

or less, measured at the level of the fourth

intercostal space.

4. Radiographic sacro-iliitis.

Diagnostic criteria for ankylosing spondylitis

in population studies - New York, 1966.

from Bennett and Wood. 1968.
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In applying these criteria it was suggested that the

frequency of occurrence of each should be reported

separately, but for the purpose of comparison between

surveys, ankylosing spondylitis should be defined as

radiographic sacro-iliitis accompanied by physical signs

in the back. Definite ankylosing spondylitis was defined

as grade 3-4 bilateral sacro-iliitis with at least one

clinical criterion, or grade 3-4 unilateral or grade 2

bilateral sacro-iliitis with clinical criterion 1 or both

clinical criteria 2 and 3. Probable ankylosing

spondylitis was defined as grade 3-4 bilateral sacro-iliitis

without any clinical criteria.

An international collaborative review of the New York

and Rome criteria has been undertaken (Kanev, Tconchev,

Sebo, Sitaj, Sievers, Danchot, Delbarre, Astapenko, Pikhlak,

Kellgren, Strevens, and Wood, 1969) the results being

shown in Table 11 - 11. It is of interest that the Youden

index for radiography alone shows it to be not only the

most useful overall criterion for use in surveys, but also

to be detracted from, rather than enhanced, by the

additional use of the various clinical criteria.

3. MEASUREMENT OP SPINAL MOBILITY

Both the New York and Rome criteria include limita¬

tion of movement of the lumbar spine as one of the clinical

criteria, the former demanding limitation in three planes -

anterior flexion, lateral flexion and extension.

Forward flexion is usually assessed by eye, either

from simple observation of the patients' attempts to touch



TABLE11-11

FORMULATION

MINIMALREQUIREMENTS
NUMBEROF CLINICALCRITERIAX-RAY

Sensitivity
Specificity

Youden Index.

RADIOGRAPHIC

0

Grade3-4Unilateralor 2-4Bilateral

84

94

78

NEWYORK-DEFINITE andPROBABLE

14" 0

Grade3-4Unilateralor 2-4Bilateral
Grade3-4Bilateral

69

98

67

NEWYORK-DEFINITE

1+

Grade3-4Unilateralor 2-4Bilateral

67

99

67

ROME-DEFINITE

1+

Grade2-4Bilateral

69

98

66

ROMECLINICAL-
1DEFINITE

4+

0

42

99

41
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their toes, or by measuring the distance of the finger¬

tips from the floor. These methods are highly subjective,

and neither has been exposed to any form of evaluation.

The subjective interpretation often placed on the latter

method was highlighted by Newton (1957) vho stated "One

very common misconception is that a man who can touch

his toes cannot be suffering from ankylosing spondylitis".

Radiographic methods of measurement were not considered,

as they are inappropriate to population studies. The

remaining methods all call for the use of some measuring

device ranging from photography (Goff, 1952; Sharp and

Easson, 1954; Ilart and Maciagan, 1955) to spondylometers

(Dunham, 1949; Goff and Rose, 1964; and inclinometers

(Loebl, 1967). The goniometric method of Troup, Hood and

Chapman (1968) is simple to use, but the athletic postures

required for some of the measurements, while easily adopted

by the remedial gymnasts used in the study, are unlikely

to be achieved by the average patient. The method selected

was that devised by Macrae for his family study of ulcerative

colitis (Macrae and Wright, 1S69). This is a modification

of the technique of Schober (1S37) and has the advantages

of simplicity and accuracy, and requires only a tape-measure

for measurement. Further advantages to the author included

familiarity in use of the method and the desirability of

using, wherever possible, the same methods for comparative

surveys carried out from the same centre.

No sinple methods of measuring extension or lateral

flexion were reported at the commencement of this study.
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although the parallel family study of psoriatic arthritis

(Moll, 1971) yielded methods for both measurements which

require only simple apparatus. These showed a satisfactory

degree of intra-personal reproducibility, but inter-personal

variation was not determined. This study showed that,

although movement in all three planes was restricted in

ankylosing spondylitis the degree of restriction in each

plane was approximately equal. The normal range of move¬

ment in normal subjects of both sexes and all ages was

determined, a significant difference between the sexes and

a large diminution in mobility with advancing age being

observed (Moll and Wright, 1971A). It is apparent that

such objectivesstudies with their highlighting of the wide

range of normality are desirable if clinical criteria are

to be applied in an epidemiological situation with any

degree of scientific accuracy.

4. MEASUREMENT OF CHEST EXPANSION

Bernard Connor (1695), in his original description of

ankylosing spondylitis, accurately predicted from his

examination that movement of the thoracic cage would be

impaired. Chest expansion limited to h inch was one of

the clinical features described in a case of ankylosing

spondylitis by Davies-Colley (1885), Although limited

chest expansion is a frequent finding in patients with

ankylosing spondylitis, being present in 70 per cent of

180 patients when first seen (Hart, Emerson and Gregg, 1963),

methods of measurement are generally haphazard and have

been subjected to no evaluation. Hie position of measure-
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ment recommended for clinical examination varies from the

xiphi—sternum (Browning, Catheart and Findlay, 1926) to

the nipple level (Hunter and Bomford, 1968). rIhe position

recommended for population studies is the level of the

fourth intercostal space, an arbitrary lower limit of

normal of 2.5 cm, expansion being applied irrespective of

age or sex (Bennett and Wood, 1968). Pelvimeter calipers

have been used in an attempt to increase accuracy,

particularly in minimising the effects of the breasts in

women and powerful muscles in men (Malone, 1904; Moll, 1971).

Both tape and pelvimeter methods have been critically

examined, and normal ranges for men and women of different

ages constructed (Moll and Wright, 1^71B). The conclusion

drawn from this analysis was that the circumferential

measurement at the fourth intercostal space was, despite

its theoretical drawbacks, a sufficiently accurate measure¬

ment for use in population surveys provided allowance was

made for the age and sex of the patient.

5. RADIOLOGY OF THE SACRO-ILIAC JOINT

Study of the diagnostic criteria for ankylosing

spondylitis shows quite clearly that the accurate interpre¬

tation of sacro-iliac radiographs is the most crucial part

of the diagnostic process.

5.1 Anatomy of the Sacro-iliac Joint.

The sacro-iliac joint is a synovial joint in its lower

two-thirds, with ear-shaped articular surfaces, the iliac

articulations being convex (Inkrter, 1964). The joints

diverge from the midline at an angle of 30-58° (Solonen, 1957).
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The detailed anatomy has been reviewed by Wells (1965)

who demonstrated that soma earlier controversy as to

whether the joint was diarthrodial or amphiarthrodial

arose from the difference in age in the skeletons

dissected. The joint has been described as "The most

difficult major joint both to demonstrate and interpret

radiologically' (Grainger, 1967), and despite several

reviews of its normal and abnormal radiological anatomy

this statement remains true. Solonen (1957) took a series

of radiographs of the sacro-iliac joint of skeletons with

lead strips attached to the joint margins. These demon¬

strated not only that the joint is not planar, but also

that a clear view of the structure and shape of the joint

is not possible. In view of this, it is not surprising

that there is controversy as to the best radiological

technique for demonstrating the sacro-iliac joints.

Romanus and Yden (1955) advocated a P-A view on the grounds

that the x-ray beam then diverged parallel with the plane

of the joints, although the non-planar nature of the joints

and their varying angle make this contention unlikely. The

customary clinical sacro-iliac joint radiograph is taken

A-P, and the use of an unconventional view deprives the

observers of their previously acquired experience of

normality. It also loses the usual source of 'control' films

in sacro-iliac joint studies, that is the preliminary films

taken before intravenous pyelography (Cohen, McNeill,

Calkins, Sharp and Schuhart, 1967; Macrae, Haslock and

Wright, 1971.) Oblique views have been advocated on the
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basis of case reports in which they have been of diagnostic

importance (Beethsm and Achkar, 1969) but even the most

experienced observers find these views misleading (Wilkinson

and Bywaters# 1958) and they have never been evaluated in

an epidemiological study. Although tomography may increase

diagnostic accuracy to a small extent (Wilkinson and

Meikle, 1966) it has no place in epidemiology.

Limiting the film to the sacro-iliac joints denies the

observers valuable information regarding the age of the

patient and the presence of disease in the hips and pelvic

bones. These radiographs are technically more difficult

to take as the centering of the beam becomes more crucial

as the area becomes smaller. While repeat films with

better positioning may be allowed in clinical practice#

all population surveys are# ethically, limited to a single

exposure, and any technique which reduced the yield of

readable films is unacceptable (Macrae# Haslock and Wright#

1971). /ilthough the view of the sacro-iliac joints obtained

on A-P films of the lumbar spine has been used for the

assessment of sacro-iliitis((Dixon and Lience# 1961) the

view of the joint obtained is not always satisfactory as

part of it may be either cut off laterally# or distorted

by the proximity of the edge of the masked area.

Throughout this study the A-P pelvic film# as

recommeiided by the New York C 10MS, has been used# and is

considered th£ best technique available.



5.2 Changes in the Sacro-iliac joints with age.

Dissection series of large numbers of sacro-iliac joints

have been carried out, and a constant feature reported is

the increased incidence of partial or complete ankylosis of

the joint vdiich takes place with advancing age (Brooke, 1924;

Willis, 1933). On anatomical grounds, therefore, an increasing

incidence of radiological ankylosis would be anticipated, but

this is not found unless tomography is used, when small patches

of ankylosis may be observed (Wilkinson and Meikle, 1966).

It must be presumed that this is due to these adhesions being

fibro-cartilagenous rather than bony (Walmsley, 1964).

In contrast, the joints of young people provide great

difficulty in interpretation. The appearance of cloudy

sacro-iliac joints with irregular areas, a hazy irregular

joint space and a "moth eaten" appearance of the margins was

described as a pathological entity by Rogers and Cleaves (1935).

This is now recognised as normal (Carter, 1962; Jacobs, 1963)

but may remain a source of error in interpretation, a factor

recently stressed by Riley, Ansell and Bywaters (1971).

The precise age at which the 'adolescent1 appearance

becomes adult is not know, Rolleston (1947) suggested the

transition took place at the age of 17-20, but the ap>pearance

has been observed in the third decade. It has not been

reported after closure of the iliac event epiphyses, and this

observation further stresses the need to examine the whole

of the pelvic film when reading sacro-iliac joints (Macrae,

Haslock and Wright, 1971).



5.3 Radiological sacro-iliitis.

Changes in the sacro-iliac joints have long been

recognised as a major diagnostic feature of ankylosing

spondylitis. Small numbers of patients have been reported

in whom apparently typical ankylosing spondylitis was

unaccompanied by radiologic sacro-iliitis# but the rarity

of this is emphasised by the report of only 9 cases in a

series of 1#035 from the Mayo clinic (Polley and Slocumb# 1947)

Less agreement is found in the correct interpretation of

unilateral sacro-iliitis. Its diagnostic importance in

ankylosing spondylitis is stressed in the New York criteria,

but the importance of eliminating other causes# particularly

infection, has been stressed by several authors (Polley and

Slocumb# 1947; Grainger, 1960? Wells# 1965).

While it is likely that those patients in \tfiom absent

or atypical sacro-iliac joint changes are present may during

the course of the disease develop more classical changes,

this joint is held to be the site of earliest radiological

involvement by some authorities (Forestier# IS39). Hie

changes may be arrested at an early stage# that is without

progressing towards ankylosis# especially in females

{Thomson, 1957) and asymmetric involvement may persist

throughout the course of the disease (Grainger# 1957).

Hie evolution of sacro-iliac changes has been subjected

to relatively little study. Thomson (1957) suggested that

progression from early sacro-iliitis to full ankylosis took

20 years. Forestiar and Deslous-Paoli (1957) studied 30

patients with ankylosing spondylitis over a prolonged period
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in an attempt to map out the progression of the x-ray-

changes. They divided the changes into three categories:-

Stage 1. Marginal decalcification; contours fuzzy; false

widening; bony condensation in subchondral zone

of sacrum a id ilium.

Stage 11. Joint space wholly or partly eroded; marked bony

condensation and mottled decalcification.

Stage 111. Bony fusion; vanished condensation.

Their time scale of evolution of these changes is shown

in Fig. 11-4. The authors considered stages 1-11 to be

pathognomonic of ankylosing spondylitis, but not stage 111,

which they felt could be the end result of several processes.

The definition of the radiological changes constituting

sacro-iliitis is often not stated. Illustrations of radio¬

graphs may fail to satisfy the critical observer (e.g.

Fig. 3 in the paper by Wells, 1965 is more reminiscent of

osteitis condensans ilii than early spondylitis), although

this may in many cases be due to the difficulty in accurately

reproducing radiographs in illustrations. The accepted

changes are sclerosis, erosions, ankylosis and alteration

in joint width. Although these are illustrated in the

Epidemiology of Chronic Bheumatism, which remains the standard

work of epidemiological grading of joint radiographs, their

interpretation was not evaluated (Kellgren, Jeffrey and Ball,

1*63). An evaluation using these parameters has been under¬

taken (Macrae, Haslock and Wright, 1971.) and has shown that,

with practice, a satisfactory degree of inter and intra-

observer consistency can foe achieved. The one feature on



Fig, XI - 4

Evolution of sacro-iliac changes during the course

of ankylosing spondylitis.
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which doubt was cast was alteration in joint width, a

parameter the importance of which, had previously been

doubted by Willis (1933). Some authors have attributed

diagnostic significance to minor radiographic changes in

patients in whom early x-rays were considered normal,

whereas later radiographs (Romanus and Yden, 1955;

Grainger, 1957) or isotype uptake studies (Webb, Collins,

Southwell and Dick-Smith, 1972) showed evidence of sacro-

iliitis. Such minor "abnormalities" are seen so commonly

v.hen large numbers of fi3.ms are read, that great doubt

must be cast on their significance (Haslock, 1972).

The differential diagnosis of the changes of bilateral

sacro-.iliitis is limited provided specific infection,

especially with brucella, is excluded. One condition

which should be recognised as an important differential

diagnostic disease is osteparthrosis, especially as sclerosis

and narrowing of the joint space are two of the hallmarks

of the disease. Changes attributed to osteoarthrosis are

common on dissection (Brooke, 1924) and Newton (1957)

stated that "Osteoarthritis of the sacro-iliac joint is a

common radiological finding". Unfortunately, he did not

define the appearance he attributed to osteoarthrosis, and

no study of this aspect of sacro-iliac joint disease has

been published.

It seems likely that the other • rheumatological* causes

of sacrc-iliitis are, in fact, producing the saroe disease

process in the sacro-iliac joint as ankylosing spondylitis
(see Appendix C), although no firm evidence has so far been



offered as to whether Still's Disease, vfoen separated

from a juvenile onset on ankylosing spondylitis, should

be considered within the concept of seronegative spondarthriti

Fluorosis may produce a similar clinical picture to

ankylosing spondylitis, but any changes around the sacro¬

iliac joint are manifestations of a generalised increase

in bone density in this disease (Blumberg and Rogan, 1956).

Osteitis condensans ilii was first delineated as a

separate entity by Barsony and Polgar in 1928 (Rozko and

Farkas, 1959). Although histological, microradiographic

and tetracyclene-fluorescence studies have failed to

distinguish the bone changes of osteitis condensans from

those of spondylitis (Julkunen and Rokhanen, 1969) the

radiographic differentiation is usually clear despite the

occasional encroachment of the process on to the sacrum

(Thompson, 1954). Patients with osteitis condensans may

show some symptoms but these are usually non-progressive

and comprise pain rather than limitation of back movement

(Jacqueline and Arlet, 1959).
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CHAPTER 111. MATERIAL & METHODS

1. INTRODUCTION

Throughout the survey standard letters and proformas

were used wherever possible. Examples of each type are

are shown in Appendix D.

Travelling expenses were offered to all participants

and, where appropriate, compensation for loss of- work was

offered, although this was minimised by the timing of the

clinics outside normal working hours, and no claims were

made under this heading.

Throughout the survey an attempt was made to follow

as closely as possible the methods and questions used in

the family study of ulcerative colitis vhich had previously

been undertaken from the Rheumatism Research Unit. This

approach was used in order to make comparison of the results

of the two series as valid as possible. Certain arbitrary

restrictions, e.g. the geographic limits and limitation of

second degree relatives, arise from following this policy.

2. ASCERTAINMENT OF PROBANDS

As part of the policy of continuous research into

inflammatory bowel disease in the Department of Surgery at

Leeds (Professor J.C. Goligher), a survey was initiated of

all patients vho had a diagnosis of Crohn's disease re¬

corded on the hospital diagnostic index at the General

Infirmary at Leeds. It was ascertained how many were

alive, and an attempt was made to trace them all. When

such patients were seen, an attempt was made, wherever

possible, to validate the diagnosis of Crohn's disease.
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The Department of Surgery thus gained an up-to-date list

of all the traceable living patients diagnosed as having

Crohn's disease at the Infirmary. This list was made

available to the author, and patients living within 20

miles of Leeds were selected at random. These were sent

a letter asking i£ they would participate in the survey.

3« EXAMINATION OF PROBANDS

Respondents were seen in a special evening clinic

held twice weekly in the Orthopaedic Out-Patient Department

at the Infirmary, the venue being chosen because of the

presence of radiographic facilities in the clinic. Each

patient was questioned according to a standard questionnaire.

Physical examination concentrated on the locomotor system,

measurement being made of lumbar spine forward flexion

using the method described by Macrae and Wright (1969) and

of chest expansion using the tape-measure and pelvimeter

methods described by Moll (1971). The eyes were examined

for evidence of iritis and the skin and nails for psoriasis.

No specific examination of the cardiovascular, respiratory

or neurological systems were included. The gastro-intestinal

system was not routinely examined, although examination was

occasionally undertaken if the patients history suggested

the presence of interesting physical findings, or at the

patients' request.

Each patient was asked if they would give permission

for their families to be contacted with a view to a similar

history and examination being undertaken. The purjjose of

the investigation was clearly explained in each case.
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Those willing to involve their family members were given

a proforma to fill in and return, detailing names and

addresses (where known) of the required members of the

family.

4. ASCERTAIKldSMT OF RELATIVES

'Hie relatives used in the survey comprised all first

degree relatives, i.e. parents, siblings and offspring,

and a small number of second degree relatives i.e. parents'

siblings. The probands' spouses were used as a control

population from the same environment.

On receipt of the list of relatives, they were initially

divided into two grpups - available and unavailable. Ihe

latter group included the dead, those who for reasons of

age (under 15} or infirmity could not be included, and

those who lived abroad or whose wherabout s were unknown.

Attempts were always made when other family members were

seen to fill in any gaps in knowledge of addresses on the

probands' part. Those available were again subdivided

into two groups, inner and outer. The inner group was

aelected using the same abritrary geographical constraint

applied to the probands, that is residence within 20 miles

of Leeds. These patients were sent a standard letter

requesting their presence at the evening clinics at the

Infirmary. The standard questionnaire was again used, and

similar examination to that, of the probands was undertaken.

If no reply was received a second letter was sent, and in

absence of a reply to this a group of medical students visited

the relatives homes in an attempt to discover their reason
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for their non-responsiveness, ihe outer group, i.e. (those

living more than 20 miles from Leeds) were sent a standard

letter requesting their participation in the survey to the

extent of a visit to their nearest hospital for radiography.

Non-respondents were sent a second letter, and, in absence

of a reply to this, a third letter was sent. Those willing

to take part sent a note of the name of their nearest

hospital. Hie radiologists in charge at these hospitals

were then sent a letter explaining the purpose of the study

and the extent of their commitment, and proved in general

extremely co-operative in arranging for the radiographs

to be taken.

5. RADIOGRAPHY

The radiographic technique used was that recommended

by the Third International Symposium on Population Studies

of the Rheumatic Diseases (New York C 1GMS - Bennett and

Wood, 1968). Standard explanatory sheets were produced

for the use of the radiographers both a survey clinics and

in co-operating outer area hospitals. To minimise radio¬

logical hazard, no pelvis x-rays were undertaken on males

aged less than 15 years and females aged less than 45 years

unless a clinical indication was present. A lead genadal

screen was used for all male patients. All patients Were

x-rayed with their outer clothing removed, as such clothes

may contain a plethora of radio-opaque objects. Single

films were taken irrespective of the quality of the first

film obtained.
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In patients seen at the clinic, radiography was also

undertaken of appropriate synwtc :natic joints.

6- RADIOGRAPHIC IHTERPR2TATI0H

Hie sacro-iliac "joints were assessed by two independant

observers, viewing the films together but grading them

independantly. if significant disagreement occurred the

films were re-read on a later occasion. If disagreement

still occurred, a second re-read was undertaken, with

discussion of the reasons for the differences in interpreta¬

tion, in an attempt to produce an agreed grade. If disagree¬

ment persisted, provision was made for assessment of the

films by an independant radiologist, although this facility

was never required. The films were interpreted according

to the criteria suggested by the New York CICMS (Kellgren,

Jeffrey and Ball, 1963) as validated by Macrae, Haslock

and Wright (1S71), In an attempt to assess the prevalence

of osteo-arthritis of the hip joint and its influence on

the diagnosis of sacro-iiiitis, the presence or absence of

osteophytes at the inferior borders of the sacro-iliac

joints was noted.

Assessment of rheumatoid arthritis and csteo-arthrosis

was made by a single observer using prolonged reading sessions.

Reference was made to the standard films found in the Atlas

of Standard Radiographs (Vol. 2 of the Rome C 10MS -

Kellgren, Jeffrey and Bali, 1963), their use having been

well validated (Kellgren and Bier, 1956; Kellgren and

Lawrence, 1957A; Kellgren and Lawrence, 19573).



7. SEROLOGY

All participants seen in the clinic were asked to

give a sample of blood for assessment of rheumatoid factor.

One patient was rejected as his arms were covered with an

extensive psoriatic eruption, and veinpuncture was con¬

sidered unwise. The standard Hyland RA test (Baxter

Laboratories Ltd.) a well validated latex - fixation test

(Morgan 1959) was used for the detection of rheumatoid

factor.

S. METHODS OF RECORDING DATA

Throughout the study subjects were allocated

individual numbers (Fig 111 - 1). This was an administra¬

tive convenience and provided a simple standard method of

x-ray identification. It also facilitated transfer of the

data to punch cards.

vflien all the subjects had been examined and x-rayed,

the radiographic findings were recorded on standard pro-

formas. Further information about the probands, particu¬

larly details of their operative management and histology

reports, was obtained from the notes, and the hospital

x-rays were reviewed where applicable. The clinical and

radiological data, with the result of the latex slide test,

was then transferred, using the proforma shown in Appendix

D, to standard IBM 80 column punch cards, and analysed

using a card sorter.
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FIG 111 - 1

C051 03 8

The prefix C was used for all patients to distinguish

them from the ulcerative colitis survey, which used

the same numbering system without prefix.

051 - this is the family number, allocated to a proband

and all his or her relatives.

03 - designates the order in which the subjects were

seen i.e. 01 first (always the proband), then 02, 03 etc.

until the vhole family was seen.

8 - denotes the relationship within the family.

The relationship was numbered as follows:-

1 = Proband

2 » Mother

3 = Father

4 = Father's sibs

5 = Mother's sibs

6 = Siblings

7 » Offspring

8 = Spouse

Thus in the example quoted above the patient would belong

to family number 57, would be the third member of the

family seen and would be the proband's spouse.

Numbering System Used in Family Study
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CHAPTER IV

RESULTS
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A. 1HB fROBAKD GROUP

1. Ascertainment

One hundred and twenty two patients were approached

directly or sent the standard letter of invitation to

attend the research clinic. Of these 116 (95 per cent)

attended the clinic. The initial aim was to study 100

families, when 116 probands had been interviewed, 102 had

given permission for their family members to be contacted

and ascertainment was accordingly terminated. One proband

subsequently wrote saying the family did not wish to be

involved and one failed to return her list of relatives

despite two reminder letters. Of the 100 remaining probands,

two died in the interval between being seen in the clinic

and their relatives being asked to attend. It was considered

inappropriate to ask the help of their family members so

soon after bereavement, and the final study was, therefore,

carried out on 116 patients with Crohn's disease, the

probands, and the families of 98 of them,

2, Age and Sex distribution

Exactly half the proband group (58 patients) was male

and half female. The age distribution at the time of

examination is shown in Figs, IV - 1 and IV - 2, The

probands whose families were not seen are represented by

the dotted sections in the appropriate age columns. The

mean age of the whole proband group was 46 (range 16-74)

for the males and 43 (range 15-83) for the females. When

the probands whose families were not studied were removed,

the mean ages of both male and female groups was 46 years,

the range being unchanged.



Age Distribution of Probands* males.
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3. Crohn's Disease

The method of diagnosis of Crohn's disease is shown

in Table IV - 1.

Table XV - 1

Hale ?eroafle Total

CLINICAL

RADIOLOGICAL

LAPAROTOMY

HISTOLOGICAL

UNKNOWN

5 ( 8.6%)
5 ( 8.6%)

21 (36.2%)
24 (41.4%)

3 ( 5.2%)

5 ( 8.6%)
5 ( 8.6%)

14 (24.1%)
34 (58.6%)
0

10 ( 8.6%)
10 ( 8.6%)
35 (30.2%)
58 (50.0%)

3 ( 2.6%)

Diagnosis of Crohn's Disease

Any case in which the histological report was equivocal,

irrespective of a confirmatory subsequent course of the disease,

is included in the next appropriate diagnostic group. Despite

this, an unequivocal tissue diagnosis was obtained in 50

per cent of the patients, and in only 11.2 per cent was the

diagnosis made on clinical or incompletely documented grounds.

The age of onset of the Crohn's disease is shown in

Fig. IV - 3. The age used is that at vhich the presenting

symptom occured, or the age at vhich a symptom considered

of diagnostic importance at the patients first hospital

attendance was noticed, shere the presentation was acute,

for example as an acute append!ce, the age at the time of

admission was used. Although many symptoms either vaguely

remembered or recorded at later interviews may have been

caused by the early stages of Crohn's disease, the

possibility of the patients' having been biased by a

succession of interested observers was large, and symptoma¬

tology of this type was ignored for this purpose.
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girt. IV - 3,

Age at onset of Crohn's disease.



Fig.JJ-3

Y77A male

Age at onset of Crohn's Disease
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The mean duration of the Crohn's disease at the time

. the patients were seen in the clinic was 12.7 years,

with a range of 2 to 45 years. The distribution is shown

in Fig. IV - 4.

The area cf gut involved in a patient with Crohn's

disease cannot be accurately determined. Biopsy studies

frequently show histological evidence of the disease at

clinically uninvolved sites. An attempt was made, however,

to ascertain the area of gut which was found to be abnormal

on radiology, direct inspection or histology in each case.

The areas of confirmed abnormality are detailed in Figs.

IV - 5 and IV - 5. It is of interest that 47 per cent cf

the confirmed areas of involvement were in the colon or

rectum. If proven caecal involvement is included in this

group, the proportion rises to almost 58 per cent.

There was a strong bias towards surgical treatment of

the patients, 99 patients having been submitted to some

form of surgical procedure. One third of these (13 males

and 20 females) had "been subjected to total procto-colectomy,

this high proportion reflecting the radical approach to

Crohn's disease adopted by the Professorial surgical Unit

at Leeds.

Three major complications were sought by questioning

the patients and careful review of their notes. These were

internal fistula formation, either between loops of bowel

or between bowel and another viscus such as the bladder,

external fistula formation and malabsorption. The prevelance

of malabsorption, particularly in its lesser degrees, is not
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Duration of Crohn's dlasass,



Fig. jS-

Duration of Crohn's Disease (years)
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Area of gut with evidence of involvement
on laparotomy* radiology or histology.



Area of gut with evidence of involvement on
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Area of gut with evidence of involvement
on laparotomy, radiology or histology
(both sexes combined).
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Area of gut with evidence of involvement on

laparotomy, radiology or histology, (both sexes combined)
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readily obtainable without full metabolic investigations

on all patients. The patients included in this group are,

therefore, those in whom properly controlled metabolic

investigation had shown malabsorption of fat to be occuring.

This is obviously an underestimate of the problem. In view

of its importance in the sero-negative spondarthritis group,

the incidence of iritis was estimated. Where the diagnosis

had not been made by an opthalmologist, the patients

recollection of the event was matched with the recorded

history, and an attempt made to eliminate conjunctivitis.

The incidence of these complications is shown in Table IV - 2.

In no case is there a statistically significant difference

between the sexes,► although the incidence of iritis shows
a trend towards a higher incidence in females (p < 0.1 > 0.05).

The activity of the Crohn's disease at the time of

participation in the survey is shown in Table IV - 3. Only

one patient was suffering from a significant exacerbation

of the disease, but more than one-third were suffering from

chronic symptoms, usually diarrhoea or persistent weight loss.

Table IV - 2.

Internal Fistulae

External Fistulae

Malabsorption
Iritis

Male (58) Female (58) Total (116)
15 (25.9%) 14 (24.1%) 29 (25.0%)
13 (22.4%) 9 (15.5;o) 22 (19.0%)

4 ( 6.9%) 4 (6. 9%) 8 ( 6.9%)
5 ( 8.6%) 12 (20.7%) 17 (14.7%)

Incidence of Complications of Crohn1s Disease.



Remission

.Exacerbation

Chronic

Table IV z 3

Male

37 (63.8%)
0

21 (36.2%)

Female

38 (65.5%)
1 ( 1.7%)

19 (32.8%)
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Total

75 (64.7%)
1 ( 0.9%)

40 (34.5%)

Clinical state of Crohn1s disease at time of
Survey.

Sixteen patients (8 males, 8 female) had symptoms arising

from fistulae or malabsorption at the time of examination.

4. Musculo-skeletal Complications

The musculo-skeletal disorders suffered by the probands

are shown in Table IV - 4.

Intestinal
arthropathy

Ankylosing
spondylitis

Sacro-iliitis
alone

Sacro-iliitis
(± A.S.)

Clubbing

Rheumatoid
arthritis

Osteoarthrosis
Miscellaneous

Table IV - 4

Male (58)

10 (17.2%)

4 ( 6.9%)

7 (12.1%)

11 (19.0%)

9 (15.5%)

6 (10.3°%)
7 (12.1%)

Female (58) All (116)

14 (24.1%)

4 ( 6.9%)

4 ( 6.9%)

8 (13.8%)

4 ( 6.9%)

2 ( 3.4%)
10 (17.2%)

7 (12.1%)

24 (20.7%)

8 ( 6.9%)

13 (11.2%)

19 (16.4%)

13 (11.2%)

2 ( 1.7%)
16 (13.8%)
14 (12.1%)

»Number of Probands with muscuio-skeletal disorders

In addition, a large number of probands complained of back¬

ache. The number of complaints of backache in the probands,

the relatives and the spouses is shown in Table IV - 5.
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Table IV - 5.

Back Pain Lumbar Pain

All probands (116) 56 44.3

Probands without A.3. (108) 44.4 40.7

First Degree relatives (107) 49.5 39.3
Second Degree relatives ( 40) 40 32.5

Spouses ( 51) 49 37.2

Probands u Relatives with Back Pain.(per cent)

It can be seen that, when the eight patients in the proband

group diagnosed as having ankylosing spondylitis are

removed, the proportion of each group suffering from both

back pain in general and pain in the lumbar spine sx^ecifically

is not significantly different.

A number of miscellaneous complaints were recorded

which were considered to be coincidental. These are shown

in Table IV - 6.

Table IV - 6.

Pale Female

Cervico-bronchial pain 1 1
Periarthritis of Shoulder 5

Trauma: 1st MTP 1
Ankle 1

Swollen knees aged 12 yrs. 1

Muscular rheumatism 1

1 Simultaneous1 backache 2

Steroid osteoporosis 1

"Miscellaneous" musculo-skeletal disorders.
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Seven patients had a history of pain in the cervico-brachial

region with 6r without a frozen shoulder. In none of these

it was apparent from either the history or examination that

this was an inflammatory synovitis rather than idiopathic

'periarthritis' or 'cervico-brachial syndrome'. Where

dubiety existed# the patients were classified in this

miscellaneous group rather than as intestinal synovitis.

In two patients it was thought that the articular complaints

could have been related to trauma. These were an inflamma¬

tory episode involving the bunion of a man with a manual

job, and an episode of pain and and swelling in the ankle

of a lady who gave a vague history of a minor sprain three

weeks previously. One patient gave a history of short lived

swelling of her knees at the age of 12. Her memory of the

distant event was too hazy to be of diagnostic significance.

One patient had a history of aching pains involving various

muscles, intermittently present over many years. Although

X^ainful myalgia has been described in association with

Crohn's disease, such histories of non-specific 'muscular

rheumatism' are so common in everyday rheumatalogical

practice that no special significance was attached to this

symptom. There were no abnormal physical signs in this

patients' locomotor system. Two patients gave histories

of backache vhich they were certain hore a close temporal

relationship to the activity of their Crohn's disease.

The precise nature of this symptom is not apparent, although

it appears most likely to be referred pain. One girl had

been extensively investigated by the late Professor Paul

Fourman, vho had diagnosed steroid osteoporosis as the
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cause of the crush fracture in the dorsal spine.

The two female patients diagnosed as having rheumatoid

arthritis would have been classified as A.R.A. probable

and classical respectively. Both were under the care of

rheumatological clinics. Ihe patient with classical

disease had Feltys syndrome. Both were sero-positive.

sixteen patients had a clinical and radiological

diagnosis of osteoarthrosis made. Thirteen showed changes

of generalised osteoarthrosis, two had clinical osteo¬

arthrosis of the knee confirmed by x-rays and one,a keen

horse-rider, had severe osteoarthrosis confined to the

*

right hip.

The other musculoskeletal complications were considered

to have a causal relationship to the Crohn's disease, and

will be considered in greater detail.

5. Intestinal Arthropathy

Twenty four patients were diagnosed as having intestinal

synovitis. This was diagnosed if the patients gave a

history of an attack of acute painful swelling of synovial

joints. Ten £>atients (4 male and 6 female) showed active

synovitis at the time of examination. Five males and 5

female patients described their joint disease as being

synchronous with exacerbation of their Crohn's disease.

These facts are summarised in Table IV - 7.

Table IV - 7

With intestinal arthropathy
Active synovitis at time of examination
synchronous activity of gut and joints

Male Female All

10 14 24

4 6 10

5 5 10

Probands with Xntastinal .arthropathy
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The joints involved are shown in Table IV - 8

Table IV - 8

Joints Involved Males (10) Females (14)

Metacarpo-phalangeai

Knee

i-aikle

Wrist

blbow

Shoulder

7

2

2

3

2

2

11

7

2

0

1

0

Probands with Intestinal Arthropathy:
Joints Involved*

The knee joints were most commonly affected/ and a pre¬

dominance of large over small joints and upper limb over

lower was seen. In addition to the information summarised

in the table, one of the patients vho's synovitis was

restricted to his ankle at the time of examination was

subsequently referred to the rheumatological clinic with

an attack of synchronous intestinal arthropathy involving

one thumb metacarpo-phalangeal joint. This had been mis¬

diagnosed as gout.

The relationship of the time of onset of the gut and

Joint symptoms is shown in Fig. IV - 7. In 2 patients only

the symptoms from the Jointsantedated those of the Crohn's

disease. These patients articular symptoms were recorded

10 and 18 years respectively before the gastro-intestinal

ones. The time after the appearance of gastro-intestinal

symptoms varied from 2 to 19 years, the mean time being

9 years (Fig. IV - 8).
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Tftflt, AY. ti !•

Onset of Crohn* s disease and intestinal arthritis,



Arthritis Crohns

Onset of Crohns disease and intestinal arthritis



Fig. IV - 8

Time interval between onset of symptoms from
Crohn"s disease and intestinal athropathy.



Fig. U-8

Time interval between onset of symptoms from
Crohn's disease and intestinal arthropathy.
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The portions of the gut demonstrated to be involved in

patients with intestinal arthropathy are shown In Fig.

IV - 9, and compared with the probands without intestinal

arthropathy. The overall p>attern of involvement is similar,

although a trend is shown towards a greater proportion of

large intestinal involvement in the patients with arthropathy.

The association of the three major complications of

Crohn's disease - internal fistula®, external fistulae

and proved malabsorption - with intestinal arthropathy is

shown in Table IV - 9, and compared with the incidence in

probands without intestinal arthopathy. There is no

statistical difference between the two groups.

Table 1 V - 9

Probands with intestinal Probands without intestinal
arthropathy (24) arthropathy (92)

1 ales (10) Females (14) /ill Males (48) Females (44) All

3 (30%) 7 (50%) 10(42%) 21(44%) 15(34%) 36(39%)

Numbers of Probands with major complications
or Crohn's disease {i.e. internal or external
fistulae or proved malabsorption.)

The effect of surgery on the arthritis i3 shown in

Table IV - 10. The effect of a major event, such as radical

abdominal surgery, on an intermittent phenomenon, such as

intestinal arthropathy, is difficult for patients to assess

retrospectively, and these figures must, therefore, be

accepted with some caution. 'The question was, in general,



Fig, IV — 9m

Area o£ gut known to be involved in Probands
with and without intestinal arthropathy*



Colon Colon Colon

Area of gut known to be involved in probands with
and without intestinal arthropathy
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phrased in general terms such as, "Did your operation make

any difference to your arthritis" or were your joints

better or worse after your operation". Where patients

had been subjected to more than one operation at which

gut was resected, the first operation was used as the

reference.

Table IV - 10

Kales(10) Females(14) All(24)

Surgery produced exacerbation 0 0 0

remission 4 4 3

no effect 5 9 14

Post operative onset. 1 1 2

Effect of suraerv on Intestinal ^arthropathy

6. Ankylosing Spondylitis

Sight patients, 4 male and 4 female, were diagnosed

by New York C10MS criteria as having ankylosing spondylitis.

The criteria fulfilled are shown in Table IV - 11. All the

patients could have a diagnosis made on the basis of back

pain and sacro-iliitis (grade 2-4 bilateral or 3-4 unilateral),

the combination of these two factors being sufficient for

a diagnosis of definite ankylosing spondylitis!' In all

the male and 2 of the female patients the back pain was

localised to the lumbar spine region. One female had

pain in the cervical region only, and one combined lumbar

and cervical pain.
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m* (4) Female (4? All (G)

Pain in the back

Chest expansion < 2.5 cms.*
Limitation of back movement *

Radiological sacro-iliitis

4

1(2)
2(1)
4

4

4(4)
1(3)
4

8

5(6)
3(4)
8

hew York C10MS criteria for diagnosis
of ankylosing spondylitis (* see text)

The figures quoted for chest expansion utilise the usually

accepted criterion of an expansion of less than 2.5 cms.

The figures in parentheses show the number of patients who

would be considered abnormal using the age/sex tables

constructed by Dr. John Moll (1971). Similarly, the

figures for limitation of back movement are those calculated

as abnormal using the regression line calculated by

Dr. Ian Macrae (Macrae and Wright, 1969) while those in

parentheses show the considered abnormal using the age (sex

tables for lumbar sp>ine mobility constructed by Dr. John Moll,

(1971).

Bive patients had an associated peripheral arthritis,

the joints involved being shown in Table IV - 12. In 3

£>atients, (1 male and 2 female) there -were active signs of

peripheral arthritis present at the time of examination.

Table IV - 12

Male (2) Female (3) All (5)

Elbow
Wrist
knee
Ankle

shoulder

1

1
1

2

1
1
2

3
1
1
2
2

Peripheral Joints involved in Probands
with ankylosing spondylitis.



The relative time of onset of symptoms attributable

to the spondylitis and the Crohn's disease are shown in

Fig. IV - 10. The exact temporal relationship is shown

in Table IV - 13.

Table IV - 13.

Male(4) Female(4)

spondylitis before Crohn's 18 yrs. 1
10 yrs. 1

7 yrs. 1
6 yrs. 1
3 yrs. 1
1 yr. 1

Crohn's before spondylitis 8 yrs. 1
14 yrs. 1

Time interval between onset of symptoms of
Crohn1s disease and ankylosing spondylitis.

The portion of gut known to be involved in probands

with ankylosing spondylitis is shown in Table IV - 14, and

the presence of major complications in Table IV - 15.

None of the patients considered the activity of their

arthritis and their Crohn's disease to be related, and none

considered that surgery had had any effect on the progress

of their spondylitis.

Table IV - 14.

Male (4) Female (4) All (8)
Ileum 336
Caecum 2 2
Ascending Colon 1 1
Transverse Colon 0
Descending Colon 112
kectum 1 1

i-ortion of gut lenown to be
involved in probands with
ankylosing spondylitis.
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Onset of Crohn* s disease and ankylosing spondylitis.



Fig. 31-10

ARTHRITIS CROHN'S

Onset of Crohn's Disease and ankylosing spondylitis
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ihen the 8 patients with ankylosing sjx>ndylitis are

added to those with uncomplicated sacrc-iliitis, the

overall incidence of sacro-iliitis in the proband group

is 16,4 per cent, The eleven males comprise 19 per cent

of the male probands, and the eight females 13.8 per cent

of the female probands.

The portion of gut known to be involved in these patients

is shown in Table IV - i6 and the combined figures for all

probands with sacro-iliitis in Table IV - 17.

Table IV - 16.

Male (7) Female (4) All (il)
Duodenum
Jej unura
Ileum
Caecum

Ascending Colon
Transverse Colon
Descending Colon
Rectum

1
2
5
1
1
1
1
2

4

1
1
1

1
2
9
1
2
2
2
2

Portion of out known to be involved in
probands with sacro-iliitis.

Table IV - 17.

Ankylosing Cacro-iliitis All saerc-
spondylitis(8) alone(11) iliitis(19)

Duodenum
Jejunum
ileum
Caecum

Ascending Colon
Transverse Colon
Descending Colon
Rectum

0
0
5
2
1
0
2
1

1
2
9
1
2
2
2
2

1
2

14
3
3
2
4
3

Portion of gut known to be involved in probands
with ankylosing spondylitis and sacro-iliitis.
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The incidence of major complications in probands with

uncomplicated sacro-iliitis is shown in Table IV - 18 and

in all probands with sacro-iliitis in Table IV - 19.

No patient with uncomplicated sacro-iliitis had

peripheral joint involvement.

Table IV - 18.

Male (7) Female (4) All (11)
internal fistuiae 41 5
external fistuiae 21 3
Malabsorption 1 1

Major complications In probands with
uncomplicated, sacro-iliitis.

Table IV - 19.

Ankylosing Sacro-iliitis All sacrc-
spondylitis(8) alone (11) iliitis(19)

Internal fistuiae 3 58
External fistuiae 1 34
Malabsorption 0 11

Maior complications in probands with ankylosing
spondylitis and sacro-iliitis.

8. Clubbing

Thirteen probands (12.1 per cent) were diagnosed as

having clubbing. None showed hypertrophic osteoarthropathy

on their routine radiographs, although special long-bone

views were not obtained. The diagnosis of clubbing is

subjective, but the incidence in relatives was one patient

only, who had bilateral hilar lymphadenopathy diagnosed as

sarcoidosis.

Hie portions of gut known to be involved in probands

with clubbing are shown in Table XV - 20 and the incidence

of major coxplications in Table IV - 21.
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Table IV - 20.

Male (9) Female (4) All (13)
Duodenum 0
Jej unum 0
Ileum 9 4 13
Caecum 2 l 3
Ascending Colon 21 3
Transverse Colon 1 1
Descending Colon 1 1
Rectum 11 2

Portion of gut known to be
involved in probands with clubbing.

Table IV - 21.

Male (9) Female (4) All (13)
Internal fistulae 62 8
external fistulae 31 4
Malabsorption 21 3

Incidence of roaior complications of
Crohn's disease in probands with clubbing.

9, Assessment of Mew York CIQMS criteria for ankylosing
spondylitis.

The proband group has been studied from the point of

view of the criteria for ankylosing spondylitis outlined

for the New York C10M3 conference. Two sets of data are

presented. The first gives the sensitivity, specificity

and Youden indices for 'definite ankylosing spondylitis'

by the C10MS criteria, those patients with 'probable

ankylosing spondylitis' (i,e, radiological sacro-iliitis

without the appropriate clinical criteria) being included

with the non-spondylitic probands (Table IV - 22)• The

second includes the probable and definite ankylosing

spondylitis groups together, and compares them with those
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Table IV - 22

Sensitivity Specificity Youden Index

Back pain 100 47.2 47.2

Limited motion of
lumbar spine *

Limited motion of
lumbar spine **

37.5 86.1 23.6

50 86.1 36.1

Chest expansion < 2.5cm. 62.5 83.3 45.8

Limited chest expansion ** 75 100 75

* using regression line calculated by Macrae
** using age/sex tables constructed by Moll.

Bvaluation of New York C10MS criteria* definite
ankylosing spondylitis v. other probands.

Table IV - 23

Sensitivity Specificity Youden Index

Back pain 42.1 41.2 -16.7

Limited motion of
lumbar spine *

Limited motion of
lumbar spine **

21.1 85.6 6.7

31.6 91.8 23.4

Chest expansion < 2.5cms. 31.6 82.5 14.1

Limited chest expansion ** 31.6 100 31.6

* using regression table calculated by Macrae.
** using age/sex tables constructed by Moll.

Evaluation of Mew York CIQMS criteria: definite
and probable ankylosing spondylitis v. other probands.



168

In interpreting the tables it should be remembered that

the number of probands with the disorder in question is

small compared with the normals, the ratio being 8 s 108

and 19 : S7 respectively.

B. TOE RELATIVES

1. Completion rate.

A total of 950 blood relatives and spouses were mentioned

on the lists returned by the probands. Of these 335 were

known to be dead. The remaining 615 were divided into

available and unavailable, the reasons for unavailability

being specified in Table IV - 24,

Table IV - 24

Total number of relatives = 950

Dead ~ 335

Living = 615
Unavailablei address unknown 96

abroad 32
business commitments 17
too young 70
too old and infirm 23
other illnesses 18
pregnancy 4
armed forces 2
non-cooperation of outer area hospital 11
TOTAL « 273

AVAILABLE = 342.

Availability of Relatives

Three hundred and forty two relatives and spouses remained

who were available to the survey. These were further sub¬

divided into inner and outer groups, the same arbitrary

geographical criterion (residence within 20 miles of Leeds)
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being used as for the proband group. The overall completion

rate was 73.9 per cent, the individual relationship being

shown in Table IV - 25.

Table IV - 25.

Inner % Outer % All %

Parentss total 42 10 52
seen 36 85.7 7 70 42 80.7

3ibsj total 54 35 89
seen 31 57.4 28 80 59 66. 2

Children:total 45 5 50
seen 40 88.9 4 80 44 88

All first
degree :total

seen

141

107 75.8

50

39 78

191

146 76.4

second
degree: total 63 25 88

seen 40 63.4 13 52 53 60.2

Spouses: total 60 3 63
seen 51 85 3 100 54 85.7

Alls total 264 78 342
seen 198 75 55 70.5 253 73.9

Completion Rates

The major cause of non-availability of family members

was loss of contact between them and the probands and other

participating relatives. Of next importance was an age

below the lower limit set for the survey (15 years) and third

cause residence abroad. These exclusions accounted for

198 (S4.3 per cent) of the unavailable relatives, several

elderly family members were considered too infirm to make

the journey to hospital, and a few probands made specific
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Age distributions siblings*
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Aga distributions children.
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Fig. IV - 14.

Age distribution: second degree relatives*



Fig. H-14

Y/A Male

□ Female

9

8

2 2

3

4

! 1

3

2

2 0

4

0

3

£44 45- - 5 Ik 5 5- 6 0- 6 5- 70- 75'80*

Age distribution: second degree relatives.



Fig. IV - 15,

Ago distribution! spouses.



Fig.H-15

0 0

7
/
L

11

0

/
/
/
/
/
/

7
/
/
/

/
L

3 v\
2

— /

7
/

/
/
/

YZZ Male
□ Female

J2 0 0 R
£ 24 25 -30 -35 -40 -45 -50 -5 5 -6 0 -65 -70 -75"80

Age distribution: spouses



175
requests that some elderly relatives were not contacted.

These requests were always honoured. Other illnesses

were usually discovered by the relative writing giving

details of an illness, several with hospitalisation, and

some suggested that their own family doctors considered

their illness too severe for them to attend. Despite the

evening timing, business commitments prevented 17 relatives

attendance. Several of these resided within the 'inner'

area, but commuted out of it to work. Outer area hospitals

proved in general very co-operative, but 3 were unable to

co-operate, excluding 11 otherwise willing relatives. The

two members of the armed forces were at sea and involved

in flying duties respectively.

The completion rate was considered satisfactory, the

lower figure for second degree relatives having been

anticipated from previous surveys undertaken at the Rheumatism

Research Unit. The low figure for inner area siblings was

not anticipated, however, and is disappointing. This trend

was not observed in the other surveys and cannot be explained.

2. Age and Sex distribution.

Hie age and sex distribution of the blood relatives

and spouses are shown in Figs. IV - 11 to IV - 15.

3. Musculo-skeletal complications.

The high prevalence of backache has already been

mentioned and compared with that in probands.

One spouse was diagnosed as having sero-positive

rheumatoid arthritis. The incidence of clinical osteo¬

arthrosis with radiological confirmation is shown in

Table IV - 26.
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Table IV - 26.

Probands

Parents

Siblings
Children

13.8

11.9

13.6

0

Second Degree

Spouses

9.4

3.4

Incidence of Osteoarthrosis (yjer cent)

Sonte clinically osteoarthrosic joints in relatives with no

or minor symptoms were not x-rayed.

Five miscellaneous mnsculo-skeletal complaints were

recorded. One son had had a transient episode of acute

pain and swelling in the left first metacarpo-phalangeal

joint. At the time of examination the joint was clinically

and radiographlcally normal, and the latex test for rheuma¬

toid factor was negative. Plasma uric acid was 4.3 mg.

per 100 mis. Three male relatives, one father, one uncle

and one son, had periarthritis of the shoulder. One spouse

had pain with some tenderness in each heel, present inter¬

mittently for many years. There were no radiological

signs in the heels and the other joints (including the

sacro-iliacs) were clinically and radiographically normal.

No relative had definite ankylosing spondylitis, but

radiographic sacro-iliitis was found in X0. Details are

shown in Table IV - 27, and compared with the probands

in Fig. IV - 16 and IV - 17.
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Comparative incidence of sacro~iIiitis,



Fig. H-16
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£jSL$m 11 2m Ah*

Comparative incidence of sacro-iliitis (sexas combined) •



Fig. iy-17
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Parents

Siblings

Children

All first
degree

Second
degree

Spouses

Table IV - 27.

Kale Female All

x-rayed S.I. x-rayed S.I. x-rayed S.I,

20 3(15 %) 23 4(17.4%) 43 7(16.3%)

27 2 ( 7.4%) 15 0 42 2 ( 4.8°%)

21 0 2 0 23 0

68 5( 7.4%) 40 4(10 %) 108 9( 8.3%)

21 0 32 1( 3.1%) 53 1( 1.9%)

24 0 15 0 39 0

Incidence of Sacro-iliitis

C. LINKAGE! DISORDERS

Four of the probands showed a blood relationship,

C029/01/1, being the mother of ClGO/01/1 (female) and

CO18/01/1 and C057/01/1 being sisters. No other member of

either family had any other linkage disorder. One proband

was recorded as having had a typical episode of Stevens-

Johnson syndrome. There was no ulcerative colitis found

in any of the relatives, but one of the probands had been

diagnosed clinically as having ulcerative colitis, the

diagnosis being revised in the light of histology when

he was submitted to proctc-colectomy. The incidence of

psoriasis in the probands and relatives is diown in Figs.

IV - 18. Ihe difference between the relatives, spouses

and controls achieves statistical significance in no case.
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Fi<r. IV - 18»

Incidence of Psoriasis,



Fig. DM8
6-9

Incidence of Psoriasis
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but that between probands and controls is highly significant

(p <0.001) • No other linkage .disorder was recorded.

D. SEROLOGY

Hie latex fixation test for rheumatoid factor was

performed on all respondents. The figure for spouses was

higher than expected, but vdien the figures were corrected

by removing the three known cases of rheumatoid arthritis

(2 probands and 1 spouse) this difference disappeared. The

corrected figures are shown in parentheses in Table IV - 28,

Table IV - 28.

Available Positive

Number %

Probands 116(114) 9(7) 7.8 (6.1)

Parents 36 3 8.3

Siblings 31 2 6.5

Children 40 2 5

Second Degree 40 4 10

Spouses 51( 50) 6(5) 11.8( 10)

Positive latex slide test for rheumatoid
factor.
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1. The Proband Group.

The high ascertainment rate in the proband group

renders this a good cross-section of patients with Crohn's

disease as seen at the General Infirmary at Leeds. Two

biasing factors were introduced by the method of selection.

First, the hospital diagnostic index does not include

patients seen on an out-patient basis only. Second, the

known interest in intestinal diseases by the Department of

surgery encourages the referral of patients from outside

the city. The nature of many such referrals is that the
• difficult• cases tend to be referred the 'simple' being

treated locally. Both these factors introduce a bias

towards more severe sufferers from the disease being included

in the survey. The selection policy contains certain

balancing advantages, however. Prime among these is the

high degree of certainty of diagnosis, coupled in most cases

with auxiliary investigations, which results from in-patient

investigation at a centre with high standards. Many patients

diagnosed as out-patients are sufferers from ill-defined

episodes of abdominal discomfort or dysfunction, but their

exact diagnosis is open to question. The age distribution

is wide and the duration of the disease also shows a broad

spectrum. The complete equality of the sex incidence was

fortuitous.

Certain aspects of the Crohn's disease itself are open

to very wide errors of interpretation unless very rigid

criteria are elaborated and followed. Prime among these

is the timing of the onset of the disease. Episodic gastro¬

intestinal dysfunction is a univefsal experience, and great
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care has to be exeiced if false retrospective diagnoses of

early symptoms are to be avoided. It is for this reason

that the presenting symptom at the first visit recorded was

used for timing purposes, rather than any symptoms

•remembered* at a later date when it might have been implanted

by repeated history-taking.

The portion of gut involved is also an area open to

wide interpretation. Vfoerever possible histological reports

were used to prepare the tables of •areas of known involve¬

ment 1• Unequivocal radiological diagnoses were accepted,

but observations of reports by radiologists, surgeons and

histologists often showed wide discrepancies. It is

probably fair to say that no area of gut can be said to

be free of Crohn's disease until histological evidence of

its normality is available.

The radical surgical approach to the disease at Leeds

has already been mentioned, but from the point of view of

this study it has two advantages. First it is similar to

the approach made to the treatment of ulcerative colitis,

thus enhancing comparison between the diseases. As a

corollary to this, it shows the effect of wide excision

of diseased tissue from an area of disease so great that

total excision is impossible, that is vhere diseased or

potentially diseased gut is, by definition, left in situ

after surgery.

2. The general Kusculo-skeletal Complications.

It was evident from the survey that backache is a very

frequent complaint in the population. In all cases an
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attempt was made tc eliminate trivial episodes, such as

single periods of pain of a few hours duration only, or

those in which backpain had been precipitated for a short

period by some known external influence such as sport or

gardening. Despite this, almost half the members of

every group complained of back pain, mostly in the lumbar

region. This observation is of importance in that back

pain occupies such a key place in the New York ClOMo

criteria for ankylosing spondylitis. Obviously the pro¬

portion of patients with radiographic sacro-iliitis

diagnosed by these criteria as having ankylosing spondylitis

will vary considerably according to the observers criteria

for •insignificant' back p>ain. Conversely, if all "back

pain, however trivial, is allowed, the incidence in the

population at large suggests that over-diagnosis of

definite ankylosing spondylitis in the group with sacro-

iliitis by some 40 per cent will take place.

One unexpected finding in the proband group was an

incidence of periarthritis and allied shoulder conditions

of 6 per cent. This was significantly higher than the

incidence in relatives (p < 0.01) vhicsh was 1.5 per cent.

The incidence in the relatives did not diJfer significantly

from the 2.3 per cent incidence in a consecutive series of

600 attenders at a general medical out-patient clinic

(Bridgman, 1972), and is probably a fair reflection of the

incidence of this complaint in the population. There are

two possible explanations for this discrepancy. First,

there may be a true increase in the incidence of periarthrtis
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in patients with Crohn's disease. This could be based on

diaphragmatic, and hence phrenic nerve, irritation leading

to a referred pain in the shoulder region. Alternatively,

some of those diagnosed as 'periarthritis' could have had

intestinal arthropathy involving the shoulder which was

misinterpreted at the patients' review in the clinic.

3. Intestinal Arthropathy.

The 24 patients with intestinal arthropathy comprised

20.7 per cent of the proband group. This figure accords

well with the 22 per cent incidence described by Hammer

and Naish (1968), both series showing a slic^ttly higher

incidence of this complication than the 15.4 per cent

described by Ansell and Wigley (1964). The pattern of

Joint involvement is similar in all well-documented series,

the present study confirming the preponderance of lower

limb over upper limb and large joint over small Joint

involvement. It also confirms the observation that there

is, in general, no radiological damage to the involved

joints.

Ho support is given to the contention of Cornea and

Stecher (1961) that arthropathy is associated exclusively

with Crohn's colitis. Although a trend towards more proven

colonic involvement was seen, the patterrwof proved gut

involvement was similar in those with and without arthropathy.

The time interval between intestinal and joint

symptoms was as expected from the review of the literature,

i.e. that the majority of cases of arthropathy occur in

patients with known gut disease. The one case of Ansell

and Wigley (1964) and the two in the present series in

whom joint disease apparently preceeded the Crohn's disease
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probably had miner abnormalities in their gut, which were

unrecognised as Crohn* s disease, at the time of onset of

the joint symptoms. The bulk of the evidence available

certainly suggests that diseased gut is a sine qua non for

arthropathy. The synchronous activity of gut and joint

disease in 10 patients and the synchronous onset of

symptoms from the two conditions in 8 supports thi3

contention. It seems likely that a firm assertion can be

aade that any patient with active intestinal arthropathy

is suffering from progression of their gastro-intestinal

disease at that time, irrespective of symptomatology.

The lesser effect of surgery on the progression of

Crohn's disease arthropathy when compared with the

arthropathy associated with ulcerative colitis would be

expected on the basis that diseased or potentially diseased

gut is always left behind in the former condition but not

the latter. The same explanation may be applied to the

higher incidence of intestinal arthropathy in the Crohn's

disease patients when compared with those with ulcerative

colitis (see Appendix B),

One contrast with colitic arthritis is that the

association of the arthropathy with major complications

of the disease does not appear to oco \ in Crohn's disease.

The major complication of the two conditions - internal

and external fistula formation and malabsorption in

Crohn's disease; pseudopolyposis and perianal disease in

ulcerative colitis - are very different. Perhaps this

difference in type of complication and difference in

association of the coiiplications with arthropathy provides
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same confirmation that the two diseases are separate entities.

From the results presented here and the review of the

literature it appears that intestinal arthropathy is an

entity rather than each disease having its own form of

articular complication. The preponderance of large over

small and lower limb over upper limb joints is universal.

There is a general absence of radiological damage to the

joints. The activity of the gut and joint disease run

approximately parallel courses, and activity of the joints

is almost certainly a marker for progressive gut disease.

Excision of all the affected gut terminates the arthropathy.

The incidence is dependant on the duration for which diseased

gut is left in the body and, to some extent, on the activity

and extent of the intestinal disease.

4. Sacro-iliitis and Ankylosing Spondylitis.

Ihe high incidence of both sacro-iliitis alone and

ankylosing spondylitis was anticipated from the literature

review. The proportion of patients with sacro-iliitis

who have their diagnosis raised to * definite ankylosing

spondylitis* depends partly on the criteria for back pain

considered significant by the investigator. Nonetheless,

there seems to be a proportion of patients in vhom sacro-

iliitis does not progress to the full-blown picture of

ankylosing spondylitis. This statement is made on the

basis that the spondylities date their joint symptoms from

before as well as after the intestinal disease. If the

same natter is applied to radiographic sacro-iliitis,

which is by definition asymptomatic, it may be assumed that
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several of the patients have had this sacro-iliitis for

many years at the time of the review without progression

to overt ankylosing spondylitis.

The sex ratio of both spondylitis and sacro-iliitis

is of interest in that the sex ratio of approximately

10 i i male * female usually observed in spondylitis is

abolished, much more even figures being obtained# This

was also expected from the literature review, especially

by analagy with ulcerative colitis.

The lack of temporal association between the

activity and onset of the gut disease and ankylosing

spondylitis confirms previous observations that this is a

coincidence of two diseases progressing independently

rather than one having a causative relationship with the

other.

The area3 of gut known to be involved in the patients

with sacro-iliitis do not differ significantly from the

whole proband group. Although the incidence of internal

fistula formation appears high (8 of 19 patients) it is

not significantly different from the whole proband group

(p < 0.2 > 0.1).

5. Clubbing.

The incidence of clubbing at 12.1 per cent was higher

than most reported series in the literature review, although

it does not approach the 40 per cent incidence in the series

ofl Sussman and wachtel (1954). In contrast to the consensus

from the literature, a preponderance of high intestinal

sites for the gut lesions associated with clubbing was not
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found. l,€iQn the Incidence of maj or complications was

studied, however, it was found that external fistula

formation in the clubbed probands was not found significantly

more frequently than in the proband group as a vfoole

(p < 0.4 > 0.3) but proved malabsorption was found more

frequently (p - 0.05) and internal fistula formation much

more frequently (p < 0.01) than expected, die aetiology

of clubbing remains unknown, and no comment can be made

on the suggestion by Young (19G6) that gut lesions in

vagal territories aire the only ones associated with clubbing,

as no patient had isolated left colonic involvement. The

possibility that malabsorption per se might be a contribu¬

tory feature does arise, however, not only because of the

increased incidence of proved malabsorption but also

because the nature of internal fistula formation, with the

possibility of short circuiting occurring in the gut and

consequent malabsorption. It remains a problem, however,

to decide under these circumstances '.whether it is the

malabsorption process that is the aetiological factor or

the disease causing the malabsorption.

6. The Diagnostic criteria for Ankylosing Spondylitis.

Despite the drawbacks caused by the small number of

•definite ankylosing spondylitis* patients in the survey,

the evaluation of the New York criteria does hic^ilight

the problem of the clinical criteria of the disease.

Back pain, which was given twice the weighting of the

other clinical criteria at the conference, has been shown

to be of dubious value unless some modifying factors are



introduced. The measured clinical criteria are of some

value, but the general impression is gained that the

epidemiological diagnosis of ankylosing spondylitis will

in future be radiological. A - P pelvis films would

remain the screening investigation of choice, those

patients with sacro-iliitis being subjected to some form

of spinal radiography to determine the presence or

absence of syndesmophyte formation or bony bridges. It

is suggested that the term * definite ankylosing spondylitis1

would be reserved for those patients showing radiological

signs in their spine, 'probable' or 'potential ankylosing

spondylitis' being applied to those with sacro-iliitis

alone. One method of minimising radiological hazard

while including some special radiography might be to

continue to use a 17 inch by 14 inch x-ray plate, but to

turn this through 90°. The position then occupied is that

of an I.V.P, film, v&iirih normally shows the spine to the

lower dorsal region, and an adequate view of the pelvis

should still be obtained.

7, Linkage disorders.

The incidence of psoriasis in the probands at 6.9

per cent was significantly greater than the incidence in

the relatives, spouses and population. Apart from the

one case of Stevens-Johnson syndrome, no other linkage

disorder was found. If, however, the two pairs of related

probands are considered as two probands and two family

members, which they would have been had not all four been

selected for ascertainment from the list of patients with
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Crohn's disease, the incidence of Crohn's disease in first

flegree relatives becomes 1.87 per cent which differs

significantly from the population incidence of 0.14 per

thousand (McBride, King, Saikie, Crean and Sircus, 1963).

8. The Relatives

The response of the relatives gave a satisfactory

completion rate, although the response by inner area

siblings fell short of expectation. With the exception

of sacro-iliitis, there was no greater incidence of

•linkage disorders* in the relatives than would be expected

from the population. In particular no *sero-negative

polyarthritis* was found in the relatives. Sacro-iliitis

was found, however, in 8.3 per cent of the first degree

relatives. The proportion in parents was 16.3 per cent

and in siblings 4.8 per cent, none being found in children.

This suggests that sacro-iliitis is a phenomenon increasing

with age, although the age restrictions imposed decreased

the number of children available. Alternati\&y osteo¬

arthrosis of the sacro-iliac joints has been misinterpreted

as sacro-iliitis. The observation of osteophytes on the

sacro-iliac joints was not found useful in this context,

being recorded on only 10 occasions none of whom were

diagnosed as having sacro-iliitis. On balance it is felt

that the interpretation was an accurate reflection of sacro-

iliitis. As expected, the incidence in second degree

relatives was lower at 1,9 per cent, but still exceeded the

population incidence of approximately 0.1 per cent

(Kellgren, 1964). The spouses had no sacro-iliitis.
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The pattern or involvement of the sacro-xliac joints,,

with the high incidence in probands, a lesser incidence

in first oogree relatives and a substantially smaller

incidence in second degree relatives clearly Indicates

a genetic tendency. There was no difference, however,

between the relatives of patients with and without sacro-

iiiitis in their incidence of this complication.

9. duaaestions for further Studies.

The methods used in the survey were in general selected

in order to enhance future comparisons between the several

surveys undertaken in the Rheumatism Research Unit at

Leeds. 'While the basic design was felt to be a good one,

some minor modifications might have enhanced the study.

It is felt that the inclusion of a small sample of the

second degree relatives is probably not worth while,

their response rate is below that of tee first degree

relatives, and their exact whereabouts are often not icnown.

It would probably be better to eliminate all second degree

relatives from the routine survey, but make greater effort

to trace all members of any special families in vihom>

linkage disorders or other points of interest arose.

Alternatively, if the inclusion of information about the

second degree relative was considered necessary, they

should all be included. The use of routine serology is of

doubtful value. The latex screening test was selected for

this survey because it was simple and easily performed.

Had the facilities been available for a properly conducted

sheep ceil agglutination test, this might have been more
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valuabf e. Hie point is by now generally accepted, however,

that the arthritides in question are not related to

rheumatoid arthritis, and the incidence of positive tests,

is therefore, of little value except confirming the high

population incidence when using this screening method.

The radiography could have been enhanced by the inclusion

of the forearm bones on the hand x-rays, in an attempt to

delineate true hypertrophic arthropathy. A study of this

nature has been initiated at St. Jamas (University) Hospital,

Leeds under the direction of Prof, M.S. Losowsky.

In view of the high incidence of asymptomatic sacro-

iliitis in the probands, consideration would have to be

given in future studies to the ethical proprietry of pelvic

radiographs on all probands. In the present survey

asymptomatic female probands &slow the age of 45 years

did not have such radiographs taken. See.rdh of old films

from barium series allowed, in all but one case, a view of

the sacro-iliac joint, but some of these films were taken

in previous years and others of lirrdted value technically.

A possible compromise would be to review all the available

x-rays before the probands visit to the clinic, and request

pelvic films on those in vhcm no adequate sacro-iliac joint

views can be obtained on the previous films.

Much remains to be found out about intestinal arthropathy.

Bbpsy studies of involved joints may well be of interest,

but are doubtful ethically. Such biopsies may 1x2 justi¬

fied vhere swelling of a joint was sufficient to benefit

from aspiration. The nature of the intestinal dysfunction
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which initiates the synovitis is not known. The

possibility that the crucial factor is seme form of

abnormal bacterial colonisation in the gut is currently

being considered. Urinary indecan excretion may provide a

cluc tc quantitative abnormalities of the bacterial flora,

but the difficulties of (qualitative bacteriology in this

field are well known* The opportunity of sampling at a

small intestinal level in patients with ileostomies may,

however, allow more accurate microbiological studies.

The extent of die problem of malabsorption in Crohn's

disease, and its relationship to clubbing particularly,

will only be solved by time consuming and complex metabolic

studies. More might be ascertained about sacrc-iliitis,

however, both by necropsy studies and serial radiography,

of patients with radiological sacro-lliitis. It is only

by this method that the ultimate fate of these patients

will bo known i.e. whether or not they progress to overt

ankylosing spondylitis. Whether all patients with Crohn's

disease should be subject to routine pelvic radiology, so

that early sacro-iliitis can be spotted, is at present

ethically doubtful, although certainty that spondylitis

supervenes in this condition might provide justification

in that the appropriate regime of exercises could then be

initiated in the anticipation of preserving good spinal

function. It should certainly bo a routine part of every

barium study of Crohn's disease to study the sacro-iliac

joints, especially at screening when still films including

these joints may not be taken.



-einall/, within the content of the concept of sero¬

negative spondarthritides there is a need for family

studies of the other diseases in the group in order to

further delineate their inter-reltationship.



CHAPTER VI

CONCLUSIONS
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Hie objectives of the study were outlined in the

introduction, and the questions posed have been answered

as follows, as regards the probandss-

1, "The incidence and clinical pattern of the sero¬

negative polyarthritis described in association with

Crohn's disease* The incidence of intestinal arthropathy

was 20,7 per cent. The joints involved showed a predomi¬

nance of large over small and lower limb over upper limb

joints. The knee joints were the most commonly involved,

followed by the ankles, shoulders, wrists, elbows and

metacarpo-phalangeals in that order. Typically the

arthropathy was episodic, and did not cause radiological

damage to the joint. The coincidence in many cases of

the onset or exacerbations of the arthropathy and the

gut sjpiptcms suggests a causal factor in the gut, in

one case only did the joint symptoms precede the gastro¬

intestinal ones,

2, The significance of such features as major complica¬

tions, Three major complications, internal and external

fistula formation and proved malabsorption, were sought.

There was no greater incidence of these in probands with

intestinal arthropathy than in those without. surgery

had some ameliorating effect on the arthropathy, but did

not relieve it completely,

3, The influence of the position of the lesions in the

gut. Crohn's disease may involve any cr all of the gastro¬

intestinal tract, and involved areas may be detectable only

by histological examination. The precise extent of the
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disease is not, therefore, known in any patient. If

proved areas of involvement only are considered, there

is no great difference between the probands with arthropathy

and those without in the areas of gut involved. A trend

was observed, however, towards large intestinal involve¬

ment being more common in the group with synovitis. No

support was lent to the theory that synovitis is a

complication of Crohn*s colitis not Crohn*s disease per se.

4. The incidence of sacro-iliitis and ankylosing spondylitis.

Using the New York C10MS criteria, sacro-iliitis was diag¬

nosed in 19 probands (11 males and 8 females) of whom 8

(4 male, 4 female) were diagnosed as having definite

ankylosing spondylitis. Five of these had peripheral joint,

in addition to spinal, involvement. The onset and activity

of the spondylitis bore no 'relationship to the timing of

the gut disease, which it frequently preceeded. The

position of the known lesions in the gut, the incidence

of major side effects, and surgery had no effect on the

progression of the spondylitis. The normal male : female

ratio of approximately 10 s 1 for the incidence of

spondylitis was abolished, although a male predominance

persisted >if uncomplicated sacro-iliifcis was included as

•probable ankylosing spondylitis',

5. The prevalence of linkage disorders. Psoriasis was

present in 6.9 per cent of the probands, a significantly

greater number than was found in the relatives and sp uses

and would be expected in the population. One case of

Stevens-Johnson syndrome was described, and 14.7 per cent
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of the probands suffered from iritis.

She questions posed of the relative group vjere

answered as follows:-

1. Ihe incidence of sacro-iliitis and ankylosing

spondylitis. No definite ankylosing spondylitis was

found in the relatives, but 10 cases of radiological sacro-

iliitis were seen. Of the 43 parents, 7 (3 male, 4 female)

had sacro-iliitis (16.3 per cent). 2 siblings (4.8 per cent)

both male, and no children were similarly diagnosed. One

female second degree relative (1.9 per cent) showed sacro-

iliitis on x-ray. Ihis was interpreted as showing a genetic

tendency towards sacro-iliitis, the contrasting incidence

in the three groups of first degree relatives reflecting

the age distribution of these groups.

2. The prevalence of linkage disorders. If the 4 related

probands are considered as 2 probands and 2 first degree

relatives, the incidence of Crohn's disease in first degree

relatives at 1.87 per cent significantly exceeded the

population incidence. The incidence of psoriasis was no

greater them in spouses or the population in general. Ho

other linkage disorder was found. In particular there were

no ulcerative colitis and no sero-negative polyarthritis.

Ihe spouses were investigated as a control group, and

showed no sacro-iliitis or ankylosing spondylitis, an

incidence of psoriasis analogous to that in the relatives

and the population, and no linkage disorders.

The contribution of the overall results of the survey

to the work of the unit was considered under 3 headings:-
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1. In comparison with the ulcerative colitis survey.

The incidence of intestinal arthropathy was higher in the

patients with Crohn's disease, but the pattern was similar.

Hie incidence of sacro-iliitis was similar, and the

differences in the proportion of patients with ankylosing

spondylitis probably explicable on the basis of differences

in interpretation of histories,

2. It was felt that the concept of intestinal arthropathy

was a correct one, the incidence of this complication

depending on the time for which diseased tissue remained

in situ. The bowel and joint activity appeared to show

some parallelism:, but on association with complications

must be regarded as applicable to ulcerative colitis

only.

3. Hie co-incidence of polyarthralgia, spondylitis,

psoriasis and iritis in the probands and the two family

groupings of Crohn's disease were thought to contribute

to the concept of seronegative spondarthritis.

suggestions for future work included possible

modification of the method of study used by the Unit,

further investigations into the aetiology of the synovitis,

longitudinal studies of sacro-iliitis and the performance

of further family studies within the seronegative spond¬

arthritis group.

In addition to the anticipated objectives 3 other

interesting observations were mades-

1. There is an increased incidence of clubbing in Crohn's

disease, although true hypertrophic osteoarthropathy appears
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to be rare, "She clubbing was not, in this series,

preferentially associated with high intestinal lesions,

but appeared to be associated with both proven malabsorp¬

tion and internal fistula formation, which could pre¬

dispose to malabsorption.

2, An increased incidence of periarthritis of the

shoulder was diagnosed in the probands. Either this

represents an under-diagnosis of intestinal synovitis

affecting the shoulder joint, or there is a true increase

in the coincidence of the two conditions. If the latter

©applanation is true, it was speculated that the sequence

of events leading to the periarthritis might involve

phrenic nerve irritation producing referred pain in its

dermatome in the shoulder region,

3, A limited critique of the New York C10MS criteria

for ankylosing spondylitis was made, and the suggestion

put forward that this diagnosis should be entirely based

on radiography in the future.
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I should like to take this opportunity to thank the

many people \ho have made this work possible. The probands

and relatives \ho gave their time to attend the clinics

were indispensable - without them there would have been

no study, and my thanks to them takes pride of place.

Ihe Board of Governors of the United Leeds Hospitals

provided a generous grant to cover the expenses of this

survey, and made the facilities of the orthopaedic out¬

patient department available to me for the evening clinics.

My thanks are due to Dr. Winn of the department of

diagnostic radiology for his advice, and the use of his

departmental facilities. Hie radiographers in the depart¬

ment provided me with an unfailing out of hours service

and maintained the highest of technical standards through¬

out. My three chaperones, Mrs. Davey, Mrs. Hargreaves and

Miss smith also provided mo with unfailing support in the

clinics.

Hie physicians and surgeons of the General Infirmary

were kind enough to allow ire access to their patients and

clinical records. In particular Prof. Goligher,

Mr. de Dombal end the staff of the Professorial Surgical

Unit proved most helpful in providing the majority of the

probands.

Dr. Ian Burton supplied his list of patients with

Crohn's disease from which the probands were ascertained, and

Dr. Hevalos provided translations from the German literature.

All the members of the clinical group of the Rheumatism

Research Unit provided their help and support at all stages
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of the study. Prof. Wright has acted not only as an

inspiring head of department but also as an indispensable

source of knowledge and encouragement. My debt to him is

enormous. The previous experience of Dr. Ian Macrae in

his colitis survey proved of immense value in the setting

up of the study. Dr. John Moll acted as second reader of

the x-rays. Both have been sources of valuable discussion,

and generously gave permission for reproduction of work

that is partly theirs in Appendix B and C. Dr. Ian Archer

has helped with the statistics, and Mr. Arthur Moreton,

our Senior Technician, provided valuable help throughout

the study, not least in his assistance with the latex

slide tests and the compilation of the illustrations in

the thesis. Mrs. Antcliffe commenced the arduous task of

typing before her departure from the Unit.

Two departments in the Infirmary have been of

particular help. Mr. Brian Mortimer and the staff of the

records department assisted in the tracing of notes and

in the punching and processing of the IBM cards. Hie

department of photography prepared the photographs used

in the thesis.

My wife Betty provided more than usual support in

this study in that in addition to tolerating my iraoolvement

in it, she took over the secretarial duties for a prolonged

period. My debt to her is great.

Finally I should like to thank Mrs. Marion Howitt vho

not only took over the secretarial burden of the survey at

its halfway stage, but also typed the majority of this work



in record time, and Miss Jans Hall without vflio*s help

and encouragement during the writing of this thesis, it

would never have been completed.
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CA5J HI^TORIJS



No useful purpose would be served by detailing the

case histories of all the patients and relatives taking

part in the survey, A small number of cases will, how¬

ever, be presented to illustrate specific features.
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CASjJ_A,

C106/01/1 Mrs. Q.W. Age 29 yrs.

This lady presents a some-bfoat dramatic illustration

of the influence of psychological stress on the clinical

progression of Crohn's disease.

Mrs. B.W. was first seen in the medical out-patient

clinic at the age of 17 with complaints of weight loss

and diarrhoea. Ehysical examination revealed a sore

peri-anal region with first degree piles, and a routine

blood test showed an iron-deficiency anaemia with a

haemoglobin of 70 per cent. dhe defaulted from follow-

up but returned with further diarrhoea accompanied by

sharp lower abdominal pain three years later. Barium

enema at this revealed contraction and spasticity of the

terminal ileum suggestive of Crohn's disease. Her symptoms

remitted until four years later, when an anterior anal

fistula was discovered. She again went into remission,

but one year later at the age of 25, she was admitted with

a pelvic abscess T&iich drained per rectum. £he settled

well following this for 16 months, at which time her sister

was murdered, she immediately developed diarrhoea with

two-hourly stools and a two stone weight loss in one month.

Her condition proved unmanageable by medical means, and she

was submitted to surgery, 47 cm. of small bowel and 6 cm.

colon being excised. The histological appearance was

typical of Crohn* s disease.

Comment. Although this lady had had intermittent

symptoms for many years at the time of her sister's death,
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the change from a low-grade, grumbling condition to one

in which surgery was required as a life-saving procedure

was dramatic, and almost certainly provoked by the

psychological shock of the sister's murder.
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CASE B.

CU2/01/1 Mrs. H.W. Age 54 yrs.

This lady was first seen at the Professorial surgical

Unit out-patient clinic in 1967, with a two year history

of intermittent diarrhoea and abdominal pain. In the 5

months before her consultation these symptoms had increased

in severity, Che was pacing 5-6 motions daily, and had

lost 2 stone. Examination revealed clinical anaemia, with

some tenderness on the right side over the lower ascending

colon. Barium meal and follow-through showed the classical

signs of Crohn1s disease of the terminal ileum, the was

admitted, transfused and underwent laparotomy at which

48 cm. terminal ileum and 17 cm. caecum and ascending colon

were resected. The histology of the resected ileum shoved

typical Crohn's disease involving the distal 23 cms., but

the colon was micKEcopically normal. Che was well post¬

operatively and gained weight, although she still passed

2-3 stools daily. Fifteen months post operatively, at

which time she was aged 52 years, she developed symptoms

of a recurrence of her bowel disease. Che developed slowly

increasing colic, her stools becoming more frequent at

4-6 daily, over the next year. At the age of 53, in

association with a decrease in her general well being and

the beginning of weight-loss she developed pain and swelling

of both knees, followed by stiffness in her right hip.

At the time of review in the family survey she was

having intermittent bouts of quite severe abdominal pain,

with 1-5 bowel motions daily. Her joints ware progressively
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troublesome, and examination revealed some synovial swelling

of each knee with restriction of rotation of the right

hip by pain. Radiographs of all three joints were normal.

Although the onset of this lady's joint disease

was after her original operation, she had signs of

continuing activity in her gut and the development of her

joint disease coincided with one sign, weight loss, of

increasing activity of her Crohn's disease.
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CAEE C.

C093/01/1 Mrs. B.R. Age 25 yrs.

This patient was admitted at 12 yrs. of age with a

two week history of intermittent sub-umbilical pain.

The day before admission it settled in her right iliac

fossa, and she vomited in the morning of admission.

Examination revealed tenderness in the right iliac fossa

and on rectal examination. A diagnosis of acute appendicitis

was made, but at operation a normal appendix was found.

The terminal 8 inches of ileum were thickened and the

mesenteric glands were enlarged. A provisional diagnosis

of Crohn's disease was made, and appendectomy performed.

She recovered uneventfully, but a barium enema three months

later showed changes in the caecum and ascending colon,

she returned six years later with intermittent abdominal

pain, bowels opening 2-3 times daily, and a 7 pounds weight

loss in 6 months. She was treated medically and remained

well for 3 years when she was re-admitted following an',

increase in her diarrhoea. Radiologically she had Crohn1 s

disease of the terminal ileum and right half of colon. A

right hemicolectomy was performed 35 cm. of colon and 100 cm.

terminal ileum being excised (Fig. A - 1). The histology

was that of Crohn's disease. Two months post-operatively

she developed episodes of swelling in her knees and ankles.

These occurred for 2-3 days at a time at approximately

fortnightly intervals, her bowels being opened a regular

5-6 times daily throughout this time. Over the next two
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years she presented intermittently with one or more knee

or ankle joint as the site of an acute synovitis, all

radiographs being normal.

When aged 24 years she had a further resection of

of recurrent Crohn1s disease from the anastamotic site.

Prior to this she had had an uneventful pregnancy and

labour, delivering a normal 3.6 kg. daughter. At age

25 she developed erythema nodosum, which continued to

trouble her intermittently.

When seen in the family study her skin was clear and

her Crohn1s disease was in its customary state, that is

she was feeling well and maintaining her weight, but

opening her bowels 12-15 times daily. Both knees and both

ankles were the site of chronic synovial thickening, but

radiographs of these joints were normal, as were her hands,

feet and sacro-iliac joints. No rheumatoid factor was

detected in her blood..

Comment. This lady's history illustrates many features

of Crohn's disease. Initial presentation as an acute

appendix is well recognised. Progression of the disease

without obvious exacerbation is also reported, and the

episodes of synovitis may indeed be better indications of

increasing intestinal pathology than other clinical signs.

Normal pregnancies are carried by many patients with Crohn's

disease. The synovitis was typical of the 'intestinal'

type, with its predominance of large over small joints
and the lower limbs over the upper. The post-operative

onset provides a contrast with ulcerative colitis, at which
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radical surgery removes all the diseased tissue and

permanently abolishes the synovitis. The fact that the

synovitis initially preceeded the erythema nodosum but,

when the latter occurred, did show some coincidence with

the skin lesions reinforces the idea that synovitis with

erythema nodosum and intestinal synovitis are not separate

entities. The absence of radiological changes in the

joints despite long-standing episodes of synovitis and

the presence of chronic synovial thickening is characteristic.
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CASB D.

C035/01/1 Mrs, B.D. Age 56 yrs.

This lady was first seen in the Professorial surgical

Unit out-patient clinic at the age of 46. Her complaint

was of frequency of bowel motions for 3-4 weeks, with up

to 8 blood-stained stools daily. She had a longstanding

tendency to passing one or two loose or soft motions daily,

but had no previous episodes of massive diarrhoea or bleeding.

Sigmoidoscopy showed appearances thought to be due to early

procto-colitis. She was reviewed at that time by Professor

Wright in connection with the survey of joint disease in

colitis. It was noted that she had had pain in her hips

and knees for years, with severe lev/ back pain. Jhe had

received previous physiotherapy for her lumbar and cervical

spines. Back movement appeared limited and x-rays showed

sacro-iliitis.

Over the next 4 years she had episodes of bloody

diarrhoea with increasing frequency. She had two attacks

of iritis and arthritis of her back and peripheral joint

increased. In 1966 she was subjected to a left hemicolectomy

with high anterior resection (Fig. A - 2). The histology

showed a 20 cm. stenotic area which was diffusely ulcerated.

The wails were fibrotic and had a transmural inflammatory

infiltrate. Lymphoid follicles and a few granulomata were

seen, the changes being interpreted ae those of Crohn's

disease. Post operatively she continued to have severe

symptoms of bloody diarrhoea, and was subsequently subjected

to total proctocolectomy and ileostomy. Thereafter she



Fig. A - 2

Case D. Mrs. E.D

Hemicolectomy specimen



 



219

improved steadily, and at the time of review was well with

a good ileostomy and steady weight. Her back remained stiff

and painful but the pain in her peripheral joints had

abated since her ileostomy.

On examination, her chest expansion was 1 cm. and lumbar

spine forward flexion abnormal at 2.5 cms. There was some

limitation of lateral flexion and severe retraction of

rotation of the spine. Her back was painful, but her

peripheral joints were quiescent. Her pelvic x-ray is

shown in Pig A - 3.

Comment. Ihis lady had ankylosing spondylitis of long

duration before any symptoms referable to her bowel

occurred. It is of interest that she was initially mis¬

diagnosed as having ulcerative colitis, although the

segmental nature of her disease on barium enema had raised

the clinical suspicion of Crohn1s disease pre-operatively.

The quiescence of her peripheral Joints post-operatively

and their radiological normality suggests that, rather than

this being spondylitis with peripheral joint involvement,

she has spondylitis with co-incidental intestinal arthropathy.
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gig. A — 3«

Case D, Krs. E.D.

Pelvic x-ray.
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CASE E.

C105/01/1 Mr. T.R.W. Age 59 yrs.

This man was first seen at another hospital in 1944

at the age of 34 years when he complained of a penile

discharge. This was treated by circumcision, but continued

unabated. He was referred to the Infirmary 10 years later

with a persisting discharge of blood and pus per urethra.

It was thought that he had chronic urethritis, and was

treated with irrigation. At the age of 47 he was first

seen in the medical out-patient department. He complained

of 6-8 weeks epigastric pain and vomiting. The pain was

sharp, lasting 2-3 minutes and eased by vomiting. It was

unrelated to food. His bowels were loose and the motions

foul smelling. He had a persistent urethral discharge

with "bits of stuff like flesh, and bubbles". For 4 years

he had had to hold his anus tightly when passing water, or

else his anal region became wet. A diagnosis of vesico-

colic fistula was made. On admission, contrast studies

were normal, but sigmoidoscopy and cystoscopy both demons¬

trated the fistula. He was treated with antibiotics and

transfusion and no surgery was undertaken. He continued

to have symptoms from his fistula and was subjected

successively to an attempted closure of the fistula, an

ileo-colostomy and a right hemi-colectomy. The histology

at the last operation was said to be that of Crohn's disease.

Over the succeeding 9 years, he continued to have symptoms

from what had now become a true watering can perineum.

Not unexpectedly he has refused any further surgery. At
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the time of review in the clinic he was still passing both

urine and faeces through his anus, urethra and perineum.

He was otherwise well, but was noted to have clubbing of

his fingers. He was also having monthly injections of

Vitamin B-^. Review of his notes showed that a shift to

the left in his neutrophils had been recorded on two

occasions, the haemoglobin being 12.6 and 12.3 grams

respectively. A serum B^2 was i-n the 'intermediate' range

at 130^^ G per ml. and the folate estimation was technically
unsatisfactory. No further haematalogical investigation

had been carried out. A record of a single days faecal

fat collection on the acute surgical ward in 1962 was also

discovered. This was reported as containing 9.8G. Review

of the pelvic radiograph showed sacro-iliitis grade 4

bilateral (Fig. A - 4).

Comment. This man's history illustrates one of the

most distressing complications of Crohn's disease, the

development of a watering can perineum. His clubbing was

not recorded in the notes and its progression had not been

noticed by the patient, although he realised that his fingers

had assumed a different shape. It seems likely that he has

some degree of malabsorption, so doubt exists as to

whether this or the disease process per se initiated the

clubbing. He was asymptomatic from the musculoskeletal

point of view, having a normal chest expansion at 5.8 cms.

normal forward flexion with a distraction of 5.8 cms. and

normal lateral flexion and rotation of his spine on clinical

appraisal. He gave a history suggestive of iritis but in
fact had had a Moren's ulcer. His sacro-iliitis was,
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therefore, radiographic only. Although several letters

mention that the histology was that of Crohn's disease

no report was available for study. His radiographs

were initially of little help and later too distorted

by his repeated surgery to be of diagnostic value. His

diagnosis was, therefore, recorded as clinical only.



CASE F.

C079/01/1 Miss B.L. Age 19 yrs.

An example of an association of Crohn's disease with

psoriasis, another member of the group of sero-negative

spondarthritides.

Miss B.L. first presented to the medical out-patient

clinic at the age of 15 years, with a 3 year history of

intermittent abdominal pain and a 2 month history of

diarrhoea, up to 6 motions daily. Examination was

unrewarding, but in view of her anaemia and high E.S.R.

she was admitted for further investigation. She developed

a pyrexia and right iliac fossa pain, and was subjected

to laparotomy at which 70 cm. of small bowel attached to

54 colon was removed (Fig. A - 5). The histology showed

Crohn's disease in the ileum and colon. An ileo-rectal

anastomosis was performed, and her post-operative course

was satisfactory.

When seen in the family survey she was suffering from

chronic looseness of the bowel with 2-3 motions daily, and

frequent attacks of abdominal pain and flatulance. She

described low back pain associated with her gut disorder,

and maximal on the few occasions she had become constipated

Clinical and radiological examination of her back, pelvis,

hands and feet were normal. There was no rheumatoid factor

detected in her blood. Examination of the skin showed

typical psoriatic plaques on the elbows with some scattered

lesions on the legs. These had been present for many years

were of little trouble to her, and were unrecorded in her
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case notes.

Consent. As well as coincident psoriasis, this girl

showed a symptom Which was not uncommonly found during the

survey, that is pain from the gut being referred to the

back. Ihis does not constitute intestinal arthropathy,

and was associated with no radiological abnormality,

appearing to be true referred pain.



A short series of radiographs are reproduced Which

show examples of the grades used in the survey.

Fig. A - 6 shows grade 2 bilateral sacrc-iliitis, the

minimal change held to be significant. Figs, A - 7 and

A - 8 show examples of grades 3 and 4 respectively.

Fig;. . A - 9 and A - 10 show two examples of

adolescent sacro-iliac joints. Both are normal.

Fig. A - 11 shows a pelvis affected by Paget's disea

These sacro-iliac joints were also read as normal.



Fig. A - Qm

Sacro-iliitis grad©



 



Ficu A - 7.

Sacro-iliitis grade 3*



 



Fig. A - 8.

Sacro-iliitis grade 4,
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Ficr. h - 9.

Adolescent cacro-iliac joint.
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Fig. A - 10.

Adolescent sacro-iliac joint.
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Pig, A - 1,1

Pelvis affected by Paget * s disease.
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APPKKDIX B.

Con^arxson of Purveys - Crohn's
Disease and Ulcerative Colitis.
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One of the functions of this survey was to provide a

comparison between patients with ulcerative colitis and

Crohn's disease drawn from the same geographic area and

assessed using the same methods. One of the reasons for

the controversy surrounding such facts as the relative

incidence of intestinal arthropathy in the two conditions

is the lack of such comparative surveys. Most figures

are derived from series drawn from different geographical

areas, often widely separate temporally. This makes them

the subject of possible errors due to re-appraisal of

such factors as the incidence of colonic Crohn's disease.

They are usually the product of different groups of

workers from different clinical backgrounds using varying

methods of assessment, and the methods used are frequently

inadequately described in publications.

Only one pair of publications exists which shows

sufficient similarity in personnel and methods to justify

a comparison of the results. This pair comprised the

survey of patients with ulcerative coxitis by Bywaters

and Ansell (1958) and that of regional enteritis by

Ansell and Wigley (1964). Both investigations included

patients from the Canadian Red Cross Memorial Hospital at

Taplow, the Hammersmith Hospital and the Central and West

Middlesex Hospitals. Both the first two hospitals are

specialist centres which attract referrals from a wide

area, so the geographical source of the patients may be

quite variable. Certain other aspects of the two studies

are not comparable. The Crohn's survey set out to discover
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the incidence of musculoskeletal complications in a

population of patients known to have gut disease, while

the colitis survey was of patients known to have both

gut and joint problems only. Although all the patients

in the Crohn's survey were seen personally by the authors,

seven cf the colities had no personal examination by the

authors who confined themselves to a review of the case

notes. Crohn's disease patients with primary colonic

involvement were not accepted, ihis has led. to a possible

bias against certain types of Crohn's disease, and might

have led to some of the patients viho were diagnosed as

having idiopathic ulcerative colitis being in fact examples

of colonic Crohn's disease.

With these drawbacks in mind, the information which

may be compared from the two publications is shown in

Table B - 1. Pig. B - 1 shows the age distribution calcu¬

lated from the publications, that for the patients with

Crohn's disease being drawn from the whole series not those

with musculoskeletal coraplications only.

It appears that at least two of the patients with

ulcerative colitis vrere suffering from co-incidental

rheumatoid arthritis. If these are excluded, the number

of patients with radiographic changes in their joints

remains surprisingly high, and is not born out by other

workers. With this exception, the general pattern of

joint involvement appears similar in the two diseases. The

higher incidence of sacro-iliitls in the patients with

Crohn's disease almost certainly arises from the review



Fig. B - 1.

Age distribution of patients with ulcerative
colitis and Crohn's disease.
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Table D - 1.

Ulcerative Crohn* s

Colitis Disease

Number 37 36

Male s Female S : 23 16 s 19

Clinical findings:
Polyarthritis 37 18
Morarthritis 0 2
Ankylosing Spondylitis 0 5
Arthralgia 0 3
Incidental arthritides 0 8

Polyarthritis:
with erythema nodosum 7 2
before gut disease 7 1
simultaneous 4 2
after gut disease 17 il

Joints involved commonly Knees Knees
Ankles Fingers

Others Fingers Wrists
Toes (all I.R) Ankles

Hip

Radiology:
Sacro-iliitis 6 18*
Abnormal peripheral joints io 0

Serology S.C.A.T. + ve 3** 0

Comparison between patients with ulcerative
colitis and Crohn's dlsease with musculo-
,1'celetal complications. "

from Bywaters u Ansel I (1 ~*>3)
and Ansell & Wigley, (1964)

* m includes the 5 with A.S.
** « titre of 1 s 64 or greater.
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of the sacro-iliac joints of patients without clinical

sacro-iliitis, this condition frequently being asymptomatic.

The family studies of ulcerative colitis and Crohn's

disease from Leeds are more comparable. The geographical

area was identical. The temporal difference was small

(3-4 years). The observers were both rheumatologists

with the bulk of their clinical experience in the same

unit. The methods of measurement used in the surveys were

identical, and the comparability of the interpretation of

sacro-iliac joint radiographs was ensured by the participa¬

tion of the author as one reader of these films in both

family studies. Finally, the diagnostic criteria for the

diseases studied did not undergo any change during the

time of the studies, nor were there any major changes

among the personnel of the hospital, particularly the

surgical staff, which could have had a major effect on

diagnostic or therapeutic methods.

As the '.fork presented hereafter is collaborative, i.e.

the figures given under 'ulcerative colitis' are supplied

by Dr. Ian Macrae, and form part of his unpublished thesis,

they will be presented in outline only, but will form the

basis for a joint publication at a later date.

Comparability of the two family studies is shown in

Table B - 2. This demonstrates that the two surveys are

highly comparable numerically. The mean siso of the

families surveyed in the Crohn's disease family study was

2-6 persons, the comparative figure for the ulcerative

colitis survey being 3.2 persons. The distribution among

group:3 of relatives is very similar.
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Table B - 2

Ulcerative Crohn's
Colitis survey disease survey

Number of Probands 91 116

Number of Relatives

Total 292 253
Inner 251 198
Outer 41 55

Number of apouses

Total 56 54
Inner 54 51
Outer 2 3

First Degree Relatives
Total 180 146
inner 155 107
Outer 25 39

Second degree Relatives
Total 56 53
Inner 42 40
cuter 14 13

Comparisons of Surveys of Crohn's Disease
and Ulcerative colitis; subl ets seen'and

--rayed in the surveys'.'
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The incidence of intestinal arthropathy in the two

surveys is shown in Table B- 3. This shows an excess

of this condition in patients with Crohn's disease vhich

approaches statistical significance ( p< 0.1 > 0.05).

Table 3-3

Ulcerative colitis Crohn's disease
survey survey

Number of Probands

Total 91 116
Male 37 58
Female 54 58

Probands with intestinal
arthritis

Total 11 24
Male b 10
Female 6 14

Comparison of surveys of Crohn's disease and
Ulcerative colitis: probands with intestinal
arthritis.

Such a result would be expected for two reasons. Firstly

the area of gut involved in Crohn's disease is potentially

much greater than that involved in ulcerative colitis. A

greater area is, therefore, available to generate the

abnormal reaction which produces arthropathy. Second, and

probably more important, the radical surgical approach

adopted in Leeds removes the entire diseased area from

patients with ulcerative colitis, vhereac no such radical

removal is possible in Crohn's disease. There is, therefore,

potentially diseased gut in situ for the entire-life of a

patient with Crohn's disease, vhereas the ulcerative colitic
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subjected tc total prccto-colectoroy and .Ileostomy has no

further gut remaining which can. initiate the process

leading to colitic arthritis.

The incidence of sacro-iliitis and ankylosing spondylitis

in the two studies is shown in Table B - 4.

Table u - 4

Ulcerative Crohn's
colitis survey disease survey

Males Females Males Female

Ankylosing spondylitis:
Probands * 18.9 7.4 6.9 6.9

sacro-iliitis s

Probands 25.7 7.9 19 13.8

First degree relatives 8.2 3.0 7.4 10

second degree relatives 4.6 2.9 0 3.1

opouses 0 0 0 0

Compartson of surveys of Crohn's disease and ulcerative
colitis; percentage of patients with ankylosing spondy¬
litis and saoro-illitis. (* this group includes those
probands with artlc/loslng spondylitis.!

The trend shown in each survey is identical, that is a

decreasing proportion of sacro-iliitis in the relatives

as their distance from the probands increases. Thus both

surveys support the suggestion that sacro-iliac involvement

in colitis and Crohn's disease arises as a result of

common inheritance of two conditions. The difference

between the numbers of male probands diagnosed as having

definite, as opposed to probable, ankylosing spondylitis,
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approaches statistical significance (p < 0,1 > 0,05}.

It is thought that the difference is duo to an alteration

in clinical approach between the two groups. After the

completion of the colitis survey, discussion between the

two authors suggested that the criterion 'back pain* was

insufficiently sensitive. An attempt was made in the

second (Crohn's) survey to eliminate all cases of back¬

ache for which some external cause could be ascribed.

As back pain was the commonest clinical criterion converting

probable to definite ankylosing spondylitis this probably

accounts for the discrepancy.

In summary, the two studies confirm that intestinal

arthropathy has an association with gut disease, but

probable arid definite ankylosing spondylitis are co-incident-

ally inherited and show a pattern of inheritance in the

relatives.
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The ideas contained within this appendix are the

joint results of discussions between the author and

Professor V. Wright, Dr. I.F. Macrae and Dr. J.M.H. Moll.

This material will, therefore, be presented in outline

only, but will be the subject of a joint publication at

a future date.

The three family studies undertaken from the Rheumatism

Research Unit (i.e. the present study, the family study of

ulcerative colitis - Dr. Ian Macrae, and the family study

of psoriasis and arthritis - Dr. John Moll ) have been

considered together as contributory towards a concept

which the author has named 'seronegative spondarthritis',

This has been reinforced by consideration of the literature.

In essence this theory suggests that there are clinical and

familial likages among a number of diseases, i.e. psoriatic

arthritis, Reiter's disease, ulcerative colitis, Crohn's

disease, Whipple's disease, Behcet's syndrome and idio¬

pathic ankylosing spondylitis. The clinical features

which are shared by some or all members of the group are

the presence of an inflammatory polyarthritis or synovitis,

absence of detectable rheumatoid factor in the serum,

absence of rheumatoid subcutaneous nodules, radiological

sacro-iliitis, ankylosing spondylitis, psoriaform skin

eruptions, ocular and genito-urinary inflammation and

buccal, intestinal and genital ulceration.

The evidence for clinical and familial aggregation

of the various linkage disorders is summarised in Tables

C - 1 and C - 2 respectively, the appropriate references

being found in Table c - 3.
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■The name of the concept was felt to be aposite in

that the most constant linking features appeared to be

the presence of a seronegative peripheral arthritis or

synovitis, in each case clearly distinguishable from

rheumatoid arthritis, and involvement of the sacro-iliac

joints and spine.

The inclusion of Still's disease in this group was

considered, some patients in vhom the diagnosis of Still's

disease has been made are undoubtedly suffering from

ankylosing spondylitis of juvenile onset. Clearly these

patients would be included in the group. Evidence is less

clear regarding those patients %ho appear to have juvenile

rheumatoid arthritis. Again some appear to have true

rheumatoid arthritis with an early age of onset,but a high

proportion are distinguished by having seronegative disease

and an increased incidence of sacro-iliitis. There is also

evidence for familial aggregation (Ansell, Bywaters and

Lawrence, 1968). It seems likely that the tarm "Still's

disease" includes a heterogenous collection of several

different diseases, some of vhich are related to true sero¬

positive rheumatoid arthritis. These last would be

excluded from the group of seronegative spondarthritides,

but other members of the group should probably be included.

Until such time as there is an agreed method of subdividing

these cases, however, the general category "Still's disease"

will be excluded.

The further evaluation of the concept of seronegative

spondarthritis will rely on family studies of the other

members of the group, particular note being taken of the

prevalence of each linkage disorder in both probands and

relatives.
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TABLS C - 1

Psoriatic
arthritis

Ankylosing
spondylitis

Ulcerative
colitis

Crohn1 s

disease
Reiter's Whipple'
disease disease.

ehcet ' s

lyndrome 15 1, 24 40—42 * 44-45

■lipple1 s
iisease k 25 -26 47 47 *

©iter1 s

iisease 16-23 1, 27-30
39,46

43 *

cohn* s

Isease 12-14 31-34 35

(.cerative
elitis 10-11 1, 35-39

■ikylosing
-xmdylitis 1-9

clinical Linkages described among members of the

group of seronegative spondarthritides.

(from Moll, 1971.)

References to each number will be found in Table C - 3.
* = Not yet described.
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Index disease

Psoriasis

Psoriatic arthritis

Reiter's disease

Ulcerative Colitis

Crohn1s disease

Whipple's disease

Behcets syndrome

Ankylosing spondylitis

Linkage disease with
increased prevalence
in first-degree relatives.

Psoriasis (40)
Psoriatic arthritis (49)
Polyarthritis (49)
Ankylosing spondylitis (49)

Psoriatic arthritis (50)
Psoriasis (51)
Ankylosing spondylitis (49)
Polyarthritis (49)
Reiters disease (49)

Reiter's disease (52)
Psoriasis (53)
Ankylosing spondylitis (53)

Ulcerative colitis (54)
Ankylosing spondylitis (55)
Polyarthritis (14)
Crohn's disease (14)

Crohn's disease (54)
Psoriasis (14)
Ulcerative colitis (14)
Polyarthritis (14)
Ankylosing spondylitis (14)

Whipple's diease

Behcets syndrome

(26)

(56)

Ankylosing spondylitis (57)
Psoriasis (53)
Sacro-iliitis (58)

Familial linkages described among members

of the group of seronegative soondarthritides.

References to each number will be found in Table c-3
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TABLE C - 3

Wright, 1966 B 30. Gates and Young, 1959

Bywaters and Dixon, 1965 31. Ford and Vallis, 1959

Vittorio, Viaca and Chiandaro, 1965 32. McBride et al. 1963

Graber - Duvernay, 1957 33. Soren, 1966

Reed, 1961 34. Bowen and Kirsner, 1965

Tajic, 1966 35. Acheson, 1960

Luckerini and Porzio, 1965 36. Wright et al. 1965
Robecclic and Vittorio, 1965 37. Wright and Watkinson, 1965
Fletcher and Rose, 1955 38. Bywaters and Ansell, 1958
Tayson and Bouchier, 1968 39. Wright, 1963.
Rolstein, Sntel and Zteviner, 1963 40. B/rfe, Dalgaard & Scott, 1958
<Uisell and Wigley, 1964 41. Sulheim, Dalgaard & Anderson, 1959
Rossmiller and Messenger, 1948. 42. Todd, 1954

•Iammer, Ashurst and Naish, 1968 43. Billson et al. 1967

ilasheter, 1959 44. Robinson and McCrumb, 1950.

Fox and Macleod, 1901 45. Strachan, and Wigzell, 1963

Spstein, 1939 46. Stanworth and Sharp, 1956
Sail and Finegold, 1953 47. Wilske and Decker, 1965

bright and Reed, 1964 48. Lonholt, 1963

=)erry and Mayne, 1965 49. Lawrence, 1967

-laxwell et al. 1966 50. Baker, Golding and Thompson, 1963

■Jryll et al. 1969 51. Reed and Wright, 1966

■>unlop, Harper and Jones, 1968 52. Paronen, 1948

•erkins, 1961 53. Lawrence, 1965

-lyler and Doub, 1956 54. Kirsner and Spencer, 1963
>uite and Tesluk, 1955 55. Macrae and Wright, 1970
dn§, 1964 56. Forbes and Robson, 1960

'right, 1965 57. Hersh et al. 1950

aason, 1965 58. Bremner et al. 1968

References to Table G - 1 and C - 2

(From Moll, 1971)
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Letter to Probands.



TMI TOfPflEiE'HT ©F L:

Professor V. Wright, m.d., f.r.c.p.

Dear

Rheumatism Research Unit
School of Medicine
44 Clarendon Road
Leeds
LS2 9PJ

Telephone 36i7iExt. 26

You may already know that arthritis is an occasional
complication of bowel disease. Members of the Rheumatism
unit have been interested in arthritis and bowel disease
for a long time, and have found out quite a lot about some
kinds. However, there has never been an adequate study of
people with the bowel disorder that you have.

It does seem from what has been written about it that
there is an increased incidence of arthritis, particularly
in the back. We are not only interested in finding this
kind of arthritis but in treating it too. You will see,
therefore, that it could be in your interest as well as ours
for us to see you, although I must stress that the clmnees
of you having this kind of arthritis are not very great.

We are inviting patients with your bowel disorder to
see us at the Infirmary for a brief examination and X-ray
to see if any arthritis is present. Unfortunately, it has
not been possible for us to arrange this during follow-up
clinics, and we have made arrangements to hold our clinics
in the evening. Funds have been made available to pay your
travelling expenses, and the whole visit should take less
than an hour.

Enclosed are full instructions and a card, which I
should like you to fill in and post to me as soon as possible.

I am sure you will be pleased to come and see us, not
only because this might help you, but also because of the
help that our increased knowledge might give to other people
in the future.

I look forward to seeing you, and hope very much that
you will be able to come.

Yours sincerely,

D.I. HASLOGK
Registrar in Rheumatology
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List of Relatives.
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LIST OF RELATIVES (Sheet 1)

NAME

Please write in the TITLE (Mr. Mrs. Miss etc.), NAME and
ADDRESS of all your relatives listed on this and the next
sheet.

If any of these relatives have died, it would be helpful
if you would write in the cause of death, if known, and make
a note about vfoether they had any back trouble by writing
BACK YES or BACK NO or BACK DON'T KNOW after each one.

If any relative is under 21 YEARS please write in the age.

MOTHER'S SIDE FATHER'S SIDE

MOTHER FATHER

MOTHER'S BROTHERS & SISTERS FATHER'S BROTHERS & SISTERS
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LIST OF RELATIVES (Sheet 2).

YOUR BROTHERS & SISTERS YOUR HUSBAND/WIFE

YOUR CHILDREN
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First Letter to Relatives.



Professor V. Wright, m.d., f.r.c.p.

TMI IWlMnOF ILlIlPi

Rheumatism Research Unit
School of Medicine
44 Clarendon Road
Leeds

LS2 9PJ

Telephone 36171 Ext. 26

Dear

The rheumatic diseases cause much suffering and are the
second largest cause of loss of work in this country. At
present we are sadly ignorant of the causes of rheumatism
and desperately need more information about it. We do know
that there is a connection between rheumatism and bowel dis¬

orders, and we believe that a family study of people with
bowel disease will yield valuable information.

Your..... who has a bowel disorder, has given me
permission to ask you to take part in this study and, even
if you do not suffer from rheumatism yourself, I do hope that
you will agree to do so.

This would involve you in coming to the Leeds General Infirmary
one evening, and you would be asked a few simple questions, be
briefly examined and X-rayed. This should take less than one
hour and we will be glad to pay your travelling expenses.
Enclosed are full instructions on a separate sheet, and a
card which I would like you to fill in and post to me as soon
as possible.

I believe that I am asking you to assist us in something which
is really worthwhile and I hope very much that you will come.

Yours sincerely,

D.I. HASLOCK,
Registrar in Rheumatology.

Fncs.
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Card Enclosed with letter to Relatives.



RHEUMATISM SURVEY

Name

I will attend the clinic ons-

TUESDAY,

THURSDAY,

TUESDAY,

THURSDAY,

I cannot attend on any of these dates, but will be able
to come in about........... weeks ( a further card will
be sent nearer the time.

I am unable to attend because:-



INSTRUCTIONS SHEET



RHEUMATISM RESEARCH

PLEASE BRING THIS SHEET WITH YOU
""

NAME:

HOW TO FIND US

Enter the Leeds General Infirmary by the OUTPATIENTS and
VISITORS entrance in Calverley Street (opposite Civic Hall).

Just inside the entrance you will see stairs and a lift
on your left. Go up to *0* floor ORTHOPAEDIC OUTPATIENTS where
we will be waiting.

TIME OF YOUR APPOINTMENT

We will be able to see you between 5 p.m. and 6.30 p.m. on
TUESDAYS AND THURSDAYS.

On the postcard we have given you a choice of days and I
would be grateful if you would mark one of the days and the time
you can come. Your appointment will be made as soon as the post¬
card is returned to me.

As a reminder, you might like to write the date and time of
your appointment below:-

TUESDAY
at p .tn.

THURSDAY

TRAVELLING EXPENSES: (please enter amount)
2nd class rail fare.....

Bus Fare

Petrol

IF YOU ARE UNDER 21

We need the consent of your parent or guardian.
Please ask your parent or guardian to give consent by signing
below:-

Signed Parent/Guardian.
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Second Letter to Relatives.



Professor V. Wright, m.d., f.r.c.p.

2S4
TMI TOOTMTY(0)IF ILIlEBi

Rheumatism Research Unit
School of Medicine
44 Clarendon Road
Leeds

LS2 9PJ

Telephone 36171 Ext. 26

Dear

I have not received the postcard I sent you recently
and I wonder if you have overlooked my letter. In case
you have mislaid it I am enclosing a copy.

Perhaps you feel that whether you agree to come or not,
it will not make much difference to the usefulness of this

study. In fact you form a very important part of this
survey since, unless we can see all the close relatives
within reach, the survey will be a failure.

It may be that none of the dates we gave you were
suitable. If that is the case we would be pleased to see
you on any Tuesday or Thursday between 5.0p.m. and 6.30p.m.

I enclose another stamped postcard and I would be most
grateful if you would fill it in and send it to me. As well
as giving you the choice of any Tuesday or Thursday, should
you never be able to come on either of those days between
5.0 p.m. and 6.30 p.m., there is space on the card for you
to let me know of any time that you could come. Since we
are very anxious to see you some time, it might be possible
for us to make special arrangements, though we would like
to avoid this if we can. If for some reason you find your¬
self unable to come to see us at any time, it would be a
great help fcf you could give us some idea, on the postcard,
of your reason for not coming.

I would like to end this letter by thanking you for
troubling to read it and I look forward to hearing from you.

Yours sincerely,

D.I. HASLOCK,
Registrar in Rheumatology



Third Letter to Relatives.



266
TMIMWMW0I ILEEM

Rheumatism Research Unit
School of Medicine
44 Clarendon Road
Leeds
LS2 9PJ

Professor V. Wright, m.d., f.r.c.p. Telephone 36171 Ext. 26

Dear

You may remember I wrote to you recently asking if you
would be willing to help in oiar research. Unfortunately I
do not seem to have received a reply from you, and I wonder
if the earlier letter has been overlooked. I enclose another
one in case the first has been mislaid.

We have now arrived at a very important stage in our
study. Although a lot of people have attended our clinic,
we are still ouite a long way short of our target. There is
a danger that we will be unable to use the information we
have gained so far because insufficient, family members have
attended to make our results representative of the whole family.=
I am sure you will agree that this would be a tragedy not only
because of considerable expense and effort which would be wasted,
but also in seriously reducing the value of the knowledge we
have gained about this important subject. Wc hope, therefore,
that you will do your utmost to attend one of the clinics.

We do appreciate however, that circumstances make it
impossible for some people to attend. We are able to make
allowance for this when analysing our results provided ve
know the reason for non-attendance.

If therefore, problems such as illness, inconvenience
due to your work, or inability to travel to the Infirmary
because of advanced age or some disability prevent your coming,
would you please give your reason on the enclosed sheet and
return it to me.

Thank you for giving the time to read this letter. I
hope you will be able to participate in the survey, but whether
or not you can come please fill in the enclosed sheet and
return it to me in the stamped addressed envelope provided.

Yours sincerely,

D.I. HASLOCK
Registrar in Rheumatology



First Letter to Relatives (Outer).



Professor V. Wright, m.d.. f.r.c.p.
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TMI ILIUM

Rheumatism Research Unit
School of Medicine
44 Clarendon Road
Leeds

LS2 9PJ

Telephone 36171 Ext. 26

Dear

As yon may know, rheumatism causes a great deal of
disablement and suffering, and is the second most important
cause of work loss in this country.

Some forms of rheumatism are associated with bowel disease,
and we are investigating the families of people with bowel dis¬
ease in order to find out about these forms of rheumatism and
to try and find out more about the cause of rheumatism in
general.

Your . who suffers from a type of bowel disease
has given permission for us to ask you to take part in this
study even if you do not suffer from rheumatism yourself. I
hope you will agree, as in order to make our research worth¬
while it is important that as many members of the family help
us as possible.

Your participation will consist of one short visit to
your local hospital for an x-ray. This should not take more
than about half an hour, and we will do our best to find a
convenient time and date for your attendance.

Your help in this study would be very much appreciated
particularly as we hope it may produce a really valuable
contribution to our knowledge of rheumatic disease.

I should be most grateful if you would fill in and return
the enclosed stamped addressed postcasd. If you are able to
take part, we will contact you again as soon as possible giving
details of the place and time of your visit to the Hospital
X-Ray Department.

Looking forward to hearing from you.

Yours sincerely,

D.I. HASLOCK
Registrar in Rheumatology
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Second Letter to Relatives (Outer).



Professor V. Wright, m.d., f.r.c.p.

270
MS TOn¥IMSnW©F ILIIPi

Rheumatism Research Unit
School of Medicine
44 Clarendon Road
Leeds
LS2 9PJ

Telephone 36171 Ext. 26

Dear

You may remember receiving a letter about our
Rheumatism survey some time ago, and since you did
not return the enclosed postcard, I wonder if you
overlooked it. In case you have mislaid the letter
I am enclosing a copy.

Perhaps you feel that whether you agree to have
the X-rays taken or not, it will not make much difference
to the usefulness of this study. In fact, you form a
very important part of this survey since, unless we can see
all the close relatives within easy reach, the survey
will be a failure.

If you do agree to have the x-rays taken at your
local hospital, we are most anxious that you should not
be ut of pocket as a result. We will therefore be
happy to pay your travelling expenses and make a con¬
tribution towards loss of pay if you had time off work.

I enclose another stamped postcard and I would be
most grateful if you would fill it in and send it to me
as soon as possible.

I would like to end this letter by thanking you for
troubling to read it, and I look forward to hearing from
you.

Yours sincerely,

D.I. HASLOCK,
Registrar in Rheumatology.



Letter to Radiologists.
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THI UMWIMWOF ILIIEIM

Rheumatism Research Unit
School of Medicine
44 Clarendon Road
Leeds
LS2 9PJ

Professor V. Wright, m.d., f.r.c.p. Telephone 36171 Ext. 26

Dear Doctor,

We are at present undertaking a family study of the
arthritis associated with Crohn's disease, particularly
in an attempt to assess the incidence of spondylitis and
peripheral arthritis in the relatives of Crohn's patients.

For those relatives who live more than 20 miles from

Leeds, we are depending on the Radiology Department of their
nearest hospital to provide us with a set of X-rays to the
enclosed specification.

We should be most grateful if you could assist us in
this way, and we would, of course, meet any expenses
incurred through use of films, radiographer's time, etc.

I do hope you will be able to assist us, in which
case would you please let us know the best date and time
for attendance. On receipt of your letter, we shall write
to confirm the appointment, giving full details, and we
shall make the necessary arrangements informing the:
relatives of the appointment.

Yours sincerely,

D.I. HASLOCK

Registrar in Rheumatology.



Radiology Requirements.
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CROHN'S DISEASE FAMILY SURVEY

RADIOGRAPHIC REQUIREMENTS

FILMS (1) A - P Pelvis

(2) Both HANDS on one film

(3) Both FEET on one film

on film size 17" x 14"

12" x 10"

12" x 10"

Films taken at 40" anode film distance with the subject
undressed.

MARKING OF FILMS.

In order to make reading of films as 'blind' as possible -

We are most anxious not to have the films marked so that
their hospital of origin can be identified. Neither should the
subject's name appear.

The only marking should be "R" denoting subject's right
side to appear at top left corner as one views the film in the
conventional way, and if possible, for the "R" to be followed
by the subject's survey number. The marks should be as small
as possible and a photographic type, though ink would do
failing this.

We would appreciate having the film corners cut.

RADIATION HAZARD.

The A - P pelvis film should not be taken on males
aged less than 15 years, and females less than 45 years.

MALES A 4" gonadal screen for all males on pelvis film.
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278

NAME.

CONSULTANT.

HOSP. No.

FAMILY NO.

AGE

Portion of Gut involved, Stomach

Duodenum

Jejunum

Ileum

Colon

SURGERY (with dates)

COMPLICATIONS: Fistulae: internal

external

SKIN: (Pyoderma etc.)

EYES:

OTHERS:



HAVE YOU EVER HAD PAIN OR STIFFNESS
IN YOUR BACK (Circle)

277

Yes No Don't know

Which part of your back was
affected.

Cervical

Lumbar

Dorsal

Sacral

When did you first notice this pain
or stiffness

Date

Yrs. ago Age of onset

How long did the pain or stiffness
last

Duration

Still present

Have you had other attacks of pain
or stiffness since then Yes No Don't know

Does your back feel enttrely
normal between attacks Yes No Don't know

Does your back feel worse on
movement or at rest

Rest

Same

Movement

Don't know

Does your back feel stiff in the
■mornings

Yes Duration Hrs. Mins

No

you ever consulted your Doctor
pain or stiffness in your back Yes No Don't know

SHave you ever been seen in hospital
sabout your back

Yes

Date

Hospital
Doctor

No Don't know

««\7ere you told what the trouble was

i)id you have any treatment

Diagnosis
Treatment

■lave you ever had time off work
->ecause of your back

Yes
No

No. of times
Don't know

■IAVE YOU EVER HAD PAIN, TINGLING OR
■JUMBNESS IN YOUR THIGH, LEG OR FOOT
[Circle)

Yes No Don't kno\vT



2.

Was there any pain or stiffness in
your back or bottom at the same
time.

EXCLUDING BACK TROUBLE, HAVE YOU
EVER HAD ARTHRITIS OR RHEUMATISM

HAVE YOU HAD SWELLING,ACHING OR
PAIN IN ANY OF YOUR JOINTS.

Which joints are, or have been
affected.

When did this trouble start

When your joints are troublesome,
do you feel ill in any other way

Have you ever seen your Doctor
about your joints

Have you ever been to hospital
about your joints

Were you told what the trouble was

Did you have any treatment

Have you ever had time off work
because of arthritis or rheumatism

DO YOU FEEL STIFFNESS IN YOUR MUSCLES
OR JOINTS FIRST THING IN THE MORNING

HAVE YOU EVER HAD ANY SKIN TROUBLE

Was this a scaly rash, or psoriasis

278

Yes No Don't know

Yes No Don't know

Yes No Don't know

SEE CHART

Date

Yrs. ago Age

Yes (specify)
No Don't know

Yes Mo Don't know

Yes No Don't, know

Date

Hospital
Doctor

Diagnosis
Treatment

Yes No Don't know
No. of times

Yes Hrs. Mins.
No D«n't know

Yes No Don't know

Yes No Don't know

DO YOU SUFFER FROM INDIGESTION Yes No Don't know



-5 •

DO YOU HAVE BOUTS OF COLICKY PAIN Yes No Don't

HAVE YOU EVER HAD AN ATTACK OF
DIARRHOEA AND PASSED BLOOD AT
THE SAME TIME

Yes No Don't know
Date
Yrs. ago
Age

Have you had further bouts since
then

Yes No Don't know
Number

HAVE YOU EVER BEEN TO HOSPITAL
BECAUSE OF ANY BOWEL UPSET

Yes No Don't know

Date

Hospital
Doctor

Were you told what the trouble was

Did you have an x-ray

Diagnosis

Yes No Don't know

Ba.Meal Ba.Enema

Did you have any treatment Treatment

HAVE YOU EVER HAD ANY INFLAMMATION
OF YOUR EYES Yes No Don't know
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PROBANDS ONLY.

PRESENT STATE: Crohn*s

Arthritis

ONSET of Crohn's and Arthritis

Synchronous

ACTIVITY OF CROHN'S & ARTHRITIS

EFFECT OF SURGERY ON ARTHRITIS

Post-operative onset

Arthritis 1st by
Crohn's 1st by

(dum.)
(durn.)

Synchronous

Independent

surgery exacerbates

relief

None

TYPE OF SURGERY

COMPLICATIONS OF SURGERY

TREATMENT STEROIDS



EXAMINATION SHEET
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Chest expansion (cms.)

A. P.

Transverse

Circumference

Insp. Exp. Expansion

j

Lumbar spine flexion (cms.)
I

Distance between markers

Erect
»

i

Full flexion

Difference

Normal

Limited

Normal

Limited

OTHER

Investigations L.S.T.

X-RAY Pelvis

L. Spine
Hands

Feet

Other

Lateral flexionj

Rotation:

Clubbing:

Eyes

Normal
R

Limited

Normal
R

Limited

Present/Absent

R. L.
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18. Which joints have been affected CIRCLE
19. What did you notice wrong with the joint

was it painful on movement P
tender to touch.. T
swollen S

20. How long ago did the joint first trouble you ....YEARS
21. Has the joint ever returned completely to normal YES = / NO = X

1

DIP

PIP

MCP

T/M T/M WRIST

ELBOW

A/C S/C , S/C A/C SHOULDER

C/S HIP

D/S KNEE

L/S S.I.

HEEL MID4 MID/I HEEL ANKLE

MTP

Clinically O.A.

R.A.

Psoriatic

Radiologically

TOES

O.A.

R.A.

Psoriatic



Questionnaire - Relatives



HAVE YOU EVER HAD PAIN OR STIFFNESS
IN YOUR BACK (Circle)

Which part of your back was
affected

When did you first notice this pain
or stiffness

How long did the pain or stiffness
last

Have you had other attacks of pain
or stiffness since then

Does your back feel entirely normal
between attacks

Does your back feel worse on
movement or at rest

Does your back feel stiff in the
mornings

Have you ever consulted your Doctor
about pain or stiffness in your
back.

Have you ever been seen in hospital
about your back

Were you told what the trouble was

Did you have any treatment

Have you ever had time off work
because of your back

HAVE YOU EVER HAD PAIN, TINGLING OR
NUMBNESS IN YOUR THIGH, LEG OP. FOOT
(Circle)

Was there any pain or stiffness in
your back or bottom at the same time

284
Yes No Don't know

Cervical Dorsal

Lumbar Sacral

Date

Yrs. Ago Age of onset

Duration

Still present

Yes No Don't know

Yes No Don't know

Rest Movement

Same Don't know

Yes Duration Hrs. Mins.
No

Yes No Don't know

Yes No Don't know
Yes Date

Hospital
Doctor

Diagnosis
Treatment

Yes No. of times

No Don't know

Yes No Don't know

Yes No Don't know
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EXCLUDING BACK TROUBLE, HAVE YOU EVER
HAD ARTHRITIS OR RHEUMATISM

235

Yes No Don't know

HAVE YOU HAD SWELLING, ACHING OR PAIN
IN ANY OF YOUR JOINTS Yes No Don't know

Which joints are, or have been affected SEE CHART

When did this trouble start Date

Yrs. ago Age

When your joints are troublesome, do
you feel ill in any other way

Yes (specify)
No Don't know

Have you ever seen your doctor about
your joints Yes No Don't know

Have you ever been to hospital about
your joints

Yes

Date

Hospital
Doctor

No Don't know

Were you told what the trouble was

Did you have any treatment

Diagnosis
Treatment

Have you ever had time off work because
of arthritis or rheumatism

Yes No

No. of times

Don't know

DO YOU FEEL STIFFNESS IN YOUR MUSCLES
OR JOINTS FIRST THING IN THE MORNING

Yes

No

Hrs. Mins.

Don't know

HAVE YOU EVER HAD ANY SKIN TROUBLE Yes No Don't know

Was this a scaly rash, or psoriasis Yes No Don't know

DO YOU SUFFER FROM IDIGESTION Yes No Don't know

DO YOU HAVE BOUTS OF COLICKY PAIN Yes No Don't know

HAVE YOU EVER HAD AN ATTACK OF
DIARRHOEA USD PASSED BLOOD AT THE
SAME TIME

Yes

Date

Yrs. ago

No Don't know

Age



Have you had further bouts since
fohen

Yes
Number

No
286

Don't know

HAVE YOU EVER BEEN TO HOSPITAL
BECAUSE OF ANY BOWEL UPSET

Yes

Date

Hospital
Doctor

No Don't know

Were you told what the trouble was

Did you have an x-ray

Diagnosis
Yes No Don't knov?

Ba. Meal Ba. Enema

Did you have any treatment Treatment

HAVE YOU EVER HAD ANY INFLAMMATION
OF YOUR EYES Yes No Don't know
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EXAMINATION SHEET

Chest expansion (cms.)

A.P.

Transverse

Circumference

Lumbar spine flexion (cms.)

Insp. Exp. Expansion

Distance between markers

Erect

Full flexion

Difference

Normal Normal

Lateral flexion: R L
Limited Limited

Normal Normal
Rotation: R L

Limited Limited

Clubbing: Present/Absent

Eyes R. L.

OTHER

Inve s tigations L.S.T.

X-RAY Pelvis

L. Spine
Hands

Feet

Other



hs
18. Which joints have been affected CIRCLE
19. What did you notice wrong with the joint

was it painful on movement P
tender to touch T
swollen S

20. How long ago did the j'&int first trouble you Years
21. Has the joint ever returned completely to normal... .YES = / N'b - X

DIP DIP

PIP. PIP

MCP

WRIST

| 1
I I

T/M T/M

MCP

WRIST

ELBOW

SHOULDER

HIP

KNEE

S.I.

ANKLE

A/C

M/S

s/c

c/s

D/S

L/S

MID MID/T

S/C
1

A/G

HEEL f

ELBOV

SHOULI

KNEE

S.I.

ANKLE.

MTP MTP

TOES

Clinically O.A.

R. A.

Psoriatic

TOES

Radiologically O.A.
R.A.

Psoriatic
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X-RAY ANALYSIS SHEET.
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CROHN'S DISEASE FAMILY STUDY

X-RAY ANALYSIS

No. C.

GRADES. 0

1

2

3

4

None

Doubtful

Minimal

Moderate

Severe

HANDS. OA 0 1 2 3 4

FEET.

RA 0 1 2 3 4

RA 0 1 2 3 4

No. of joints: DIP
PIP

MCP 1

2

WRIST

No. of joints: PIP

MCP

Carpi Mild Mod. Sev.

No. of joints: MTP

- 5

HIPS. OA 1. 0 1 2 3 4

R. 0 1 2 3 4

OTHER.



SACRO-ILIAC JOINT READINGS SHEET.
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FAMILY STUDY OF CROHN'S DISEASE.

Family No, C

Severe

4

4

SACRO-ILIACS.
No change Doubtful Mild Mod.

Erosion 0 123

Sclerosis 0 123

No change Doubtful Definite Definite
Partial Total

Ankylosis 0 1

Normal Narrowing Widening

Widening 0 N W

Sclerosis Erosion Ankylosis Width Other

R

L

OSTEOPHYTES * * "
Unilateral/Bilateral

Grade by more severely affected joint.
New York Grading: 0 = Normal

1 = Suspicious
2 = Abnormal with erosions or sclerosis.
3 = Uneouivocal abnormal, moderate or

advanced sacro-iliitis showing one
or more of erosions, sclerosis,
V7idening, narrowing, partial ankylosis.

4 = Total ankylosis.
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CROHN'S DISEASE FAMILY SURVEY

All patients Cols. 1-11
25-44
79-80

Probands only 12-24
X-rays 45-78

SURVEY NO. (Col. 1-6)

AGE (Col. 7-8) j SEX (Col. 9) pp (Col. 10) ®
(Col. 11)
Proband
1st Degree Relative
2nd Degree Relative
Spouse
Control
Parent

Sibs.

Offspring

0
1
2

3
4

5
6
7

(Col. 12-13)

Age at onset of Crohn's Disease:

(Col. 14-15)
Age at onset of Arthritis:

(Col. 16)
Crohn's before arthritis o
Arthritis before Crohn's l
Synchronous 2
Not known 3

(Col. 17-18)
Years between onset of 2 diseases

(Col. 19) Portion of Gut involved.

Stomach
Duodenum

Jejunum
Ileum
Caecum

Ascending Colon
Transverse Colon

Descending Colon
Rectum

0

1
2

3
4
5
6

7
8

(Col. 20) Treatment.

Not known 0
None 1
Medical no steroids 2
Medical with steroids 3

Laparotomy 4
Exclusion 5
Excision affected small gut 6
Excision affected large gut 7
Total colectomy 8
Other 9

(Col. 21) Complications
Internal Fistulae 0
External Fistulae 1

Malabsorption 2
Skin 3

Eyes 4
Others 5

(Col. 22) Diagnosis
Clinical
Radiological
Laparotomy only
Histology
Unknown

0
1
2
3
4



(Col. 23) Clinical State on examination.
235

Crohn's: Remission 0
Exacerbation 1
Chronic 2
Not noted 3

Symptoms from Complications: Yes 4
No 5

Arthritis: Active 6
Inactive signs 7
Inactive + no signs 8
Not noted 9

(Col. 24) Crohn's + Arthritis.

Activity: Synchronous 0
Independant 1

Effect of surgery on Arthritis: Post operative onset 2
Surgery exacerbation 3

remission 4
none 5

Not known 6

(Col, 25) Clinical Type of Arthritis (Col. 26) Joint Involvement.

Rheumatoid Arthritis 0 D.I.P.'s Yes 0
Osteoarthrosis 1 No 1
Psoriatic Arthritis 2 Number 1 2
Intestinal Arthropathy 3 2 3

Ankylosing Spondylitis 4 3 4
Sacroiliitis 5 4 5

Clubbing 6 5 6
Other 7 6 7

7 8
8 9

(Col. 27) (Col. 28)

P.I.P.'s Yes 0 M.C.P.'s Yes 0
No 1 No 1

Number 1 2 1 2
2 3 2 3
3 4 3 4
4 5 4 5
5 6 5 6
6 7 6 7
7 8 7 8
8 9 8 9
9 11 9 11

10 12 10 12



(Col. 29) (Col. 30)
Z\

Wrists None

L.
0
1

Cervical Spine Yes
No

0
1

R. 2 Dorsal Spine Yes 2
T.H. None 3 No 3

L. 4 Lumbar spine Yes 4

R: 5 No 5
Elbow None 6 Sacroiliac None 6

L. 7 L. 7
R. 8 R. 8

Shoulder None
L.
R.

9
11
12

(Col. 31) (Col. 32)

Hip None 0 M.T.P. Yes 0
L. 1 No 1
R. 2 1 2

Knee None 3 2 3
L. 4 3 4

R. 5 4 5
Ankle None 6 5 6

L. 7 6 7
R. 8 7 8

Heels None 9 8 9
L. IT 9 11
R. 12 10 12

(Col. 33) (Col. 34) Pain or Stiffness in Ba<

Toes Yes 0 Yes 0 Duration:
No r No 1

<1 yr.
1- 2 yrs.
3- 5 yrs.

>5 yrs.

6
7
8
9

1
2
3
4

2
3
4
5

Cervical 2
Dorsal 3
Lumbar 4
Sacral 5

5 6
6 7
7 8
8 9
9 11

10 12



(Col. 35) (Col. 36) 207

Further attacks Yes 0 Pain down leg Yes 0
No 1 No 1

Ever normal Yes 2 with back pain 2
No 3 independant 3

Movement 4
Best 5
Some 6
don't know 7

Morning stiffness Yes 8
No 9

Hospitalisation Yes 11
No 12

(Col. 37) (Col. 38)
Arthritis or Rheumatism Yes 0 Skin complaint: Yes 0

No 1 No 1

swelling etc. of joints Yes 2 scaly rash 2
No 3 Psoriasis 3

Duration: 1 yr. 4 Eczyma 4
1-2 yrs. 5 Contact dermatitis 5
3-5 yrs. 6 Other 6

5 yrs. 7 Unknown 7

Hospitalised Yes 8
No 9

Morning Stiffness Yes 11
No 12

(Col. 39) (Col. 40)

Indigestion Yes 0 Bowel disease hospitalisation Yes 0
No 1 No 1

Colic Yes 2 Diagnosis given Yes 2
No 3 No 3

Bloody diarrhoea Yes recurrent 4 Treatment: surgical 4
Yes once 5 medical 5
No 6 don't know 6

Eye inflammation : significant 7

insignificant 8
No 9

(Col. 41) (Col. 42)
Latex test ve 0 Chest Expansion > 2 .5 cm. 0

weak ve 1 4 2 .5 cm. 1
- ve 2 JMHM normal 2
not done 3 abnormal 3

not done 4
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(Col. 43) j(Col. 44)
Back movement IFM normal 0 Clubbing Present 0

abnormal 1 absent 1
not done 2 don't know 2

Rotation normal 3 Eye lesions Present 3
abnormal 4 absent 4
not done 5 don't know 5

Lateral flexion normal 6 Other lesions Yes 6
abnormal 7 No 7
not done 8

(Col. 45) (Col. 46)

X-rays performed: None 0 X-ray iiands OA grade 0 0
Hands-yes 1 1 1

No 2 2 2

Feet-yes 3 3 3
No 4 4 4

Pelvis-survey 5

department 6
none 7

Others-normal 8
abnormal 9

none 11

(Col. 47) (Col. 48) (Col. 49)
OA extent DIP's 0 0 PIP's 0 0 MCP's 1st. 0 0

1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 2nd-5th 0 3
4 4 4 4 1 4
5 5 5 5 2 5
6 6 6 6 3 6
7 7 7 7 4 7
8 8 8 8 5 8

9 9 6 9
10 11 7 11

8 12

(Col. 50) (Col. 51) (Col. 52)
Wrists None 0 HANDS Extent PIP's 0 0

L. 1 RA grade 0 0 1 1
P. 2 1 1 2 2
Both 3 2 2 3 3

3 3 4 4
4 4 5 5

6 6
7 7
8 8

10 11



53)
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

10 11

(Col. 54)

X-Ray Feet
RA grade 0 0

1 1
2 2
3 3
4 4

(Col. 55)
Joints involved

MTP's 0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

10 11

299

(Col. 56) (Col. 57)

X-Ray hips OA Left 0 0 SI joints 1st Reading DIH 0
1 1 Sclerosis R 0 0
2 2 1 1
3 3 2. 2
4 4 3 3

Right 0 5 4 4
1 6 N.R. 5
2 7 L. 0 6
3 8 1 7
4 9 2 8

3 9C,
4 IT

N.R. 12

(Col. 58) (Col. 59)
SI joints 1st Reading DIH SI joints 1st Reading DIH
Erosion R. 0 0 Ankylosis R. 0 0

1 1 1 1
2 2 3 2
3 3 4 3
4 4 N.R. 4

N.R. 5 L. 0 5
L. 0 6 1 6

1 7 3 7
2 8 4 8
3 9 N.R. 9
4 11

N.R. ]2

(Col. 60) (Col. 61)
SI joints 1st Reading DIH SI joints 1st Reading DIH
Width R. 0 0 Osteophytes R * 0

N 1 1
W 2 NR 2
NR 3 L + 3

L. 0 4 4
N 5 NR 5
W 6
NT? 7



1

(Col. 62)

t

30
(Col. 63) (Col. 64) 0xJ

1st Reading JMHM 1st Reading JMHM 1st Reading JMHM
Sclerosis R 0 0 Erosion R 0 0 Ankylosis R 0 0

1 1 1 1 1 1
2 2 2 2 3 2
3 3 3 3 4 3
4 4 4 4 NR 4

NR 5 NR 5 L 0 5
R 0 6 L 0 6 1 6

1 7 1 7 3 7
2 8 2 8 4 8
3 9 3 9 NR 9
4 11 4 11

NR 12 NR 12

(Col. 65) (Col. 66) (Col. 67)
1st Reading JMHM 1st Reading JMHM 2nd Reading DIH
Width R. 0 0 Osteophytes R + 0 Sclerosis R 0 0

N 1 - 1 1 1
W 2 NR 2 2 2

NR 3 L + 3 3 3

L. 0 4 - 4 ' 4 4
N 5 NR 5 NR 5
W 6

''

L 0 6
NR 7 / 1 7

/ 2 8
3 9
4 1!

NR 12

(Col. 68) (Col. 69) (Col. 70)
2nd Reading DIH 2nd Reading DIH 2nd Reading DIH
Erosion R. 0 0 Ankylosis R 0 0 Width R 0 0

1 1 1 1 N 1
2 2 3 2 W 2
3 3 4 3 NR 3
4 4 NR 4 L 0 4

NR 5 L 0 5 N 5
L. 0 6 1 6 W 6

1 7 3 7 NR 7
2 8 4 8
3 9 NR 9
4 11

NR 12



(Col, 71) (Col. 72)
2nd Reading JMHM 2nd Reading JMHM 2nd Reading JMHM
Sclerosis R 0 0 Erosion R 0 0 Ankylosis R 0 0

1 1 1 1 1 1
2 2 2 2 3 2
3 3 3 3 4 3
4 4 4 4 NR 4

NR 5 NR 5 L 0 5
LOB LOB 1 6

1 7 1 7 3 7
2 8 2 8 4 8
3 9 3 9 NR 9
4 11 4 11

NR 12 NR 12

(Col. 74) (Col. 75) (Col. 76)
2nd Reading JMHM 3rd(agreed) reading 3rd(agreed) reading
Width R 0 0 Sclerosis R 0 0 Erosion R 0 9

N 1 1 1 1 1
W 2 2 2 2 2

NR 3 3 3 3 3
L 0 4 4 4 4 4

N 5 NR 5 NR 5
W 6 L 0 66 L 0 6

NR 7 1 7 1 7
2 8 2 8
3 9 3 9
4 11 4 11

NR 12 NR 12

(Col. 77) (Col. 78)

3rd(agreed) reading 3rd(agreed) reading
Ankylosis R 0 0 Width R 0 0

1 1 N 1
3 2 W 2
4 3 NR 3

NR 4 L 0 4
L 0 5 N 5

1 6 W B
3 7 NR 7
4 8

NR 9

(Col. 73)
H

(Col. 79) Proband (Col. 80)

Uncomplicated 0 Sacroiliitis Grade 0 0
1U 1

with int4stinal arthritis 1
IB 2

with spondylitis 2 2U 3
with sacroiliitis 3 2B 4
with RA 4 3U 5
with OA 5

f 3B 6
with clubbing

6
4U 7

with psoriasis 7 4B 8
Normal 9

abnormal 11
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