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1TR0SPECT In 1821, M'Bretonneau, a physician of Tours,ad

ded the name Diphtheria, or 'more correctly Dtphtherite,

to the nomenclature of human ailments. Derived from

the Greek, signifying a prepared hide or piece of lea¬

ther, the term was applied by him to a disease charac¬

terised by the occurrence in the throat of a leathery

membrane varying in consistency. That Bretonneau

understood that he was dealing with no new malady, is

confirmed by the fact that he recognised the identity

of its salient features with certain epidemics, as des¬

cribed by Spanish and Italian physicians of the 17th

century. Indeed, the perusal of the history of medi¬

cine justifies the assumption that a malignant form of

throat disease, analogous in its clinical aspects and

dread fatality with our latter-day Diphtheria has pre¬

vailed from the earliest times, in various parts of

the World. Thus, Aretaeus, a Greek physician of Cap-

padocia, who flourished about the end of the first cen¬

tury, describes & disease (ulcera pestifera tonsillarum)

in which the tonsils are covered with a certain solid

white humor This disease, which was epidemic in Sy¬

ria, and Egypt, received the name of the "Syrian and

Egyptian ulcer." Aetius, another Greek physician,

.clinches the identity
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of the malady when he describes the occurrence of paraly--

sis of deglutition associated with an epidemic of sore

throat. Through the subsequent centuries, history re¬

veals, from time to time, and under varied^ names, the pre^

valence of specific sore throat; and, at the end of the

16th and the beginning of the 17th centuries, we have a

definite record of its epidemic appearance in Spain and

Italy., "Garotille" and "Morbus Strangulatorius" were

the significant names by which the historians of these

out-breaks respectively designated the disease.

The first authentic account of the occurrence of

Diphtheria in England is from the pen of Noah Webster.

In his "History of Epidemic and Pestilential Diseases,"

published in 1800, he refers to the year 1389 as being

"remarkable for the deaths of children in all parts of

England" due to a "species of angina." He tells how it

"attacked the young in the most sequestered situations .

j ... it was literally the plague among children.

Many families lost three and four children, many lost

all. ..... County towns suffered more than populous
6ities." Referring to the virulence of the disease, he

remarks that it is "greatly augmented by cold and wet

weather," and "it is most mild in cities where the air

is in a degree corrected of its rigour and moisture."

He quotes the opinion of an elderly lady of great obser-

vat ion "that persons who recover of this distemper were
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subject all their lives to sore throat and quinsies,"

and he concludes his remarkable and striking picture of

the disease with the statement that "persons were often

walking about an hour or two before their death."

In 1748, Dr. J. Fothergill published his "Account

of the sore throat attended with ulcers" - a lucid ex¬

position of the disease and its symptoms. During the

latter half of this century, certain parts of England,

as Birmingham, Greenwich and the Metropolis, were visit¬

ed with heavy mortality; nor were the ravages of the,

disease confined to Urban centres, outlying villages

in Devonshire and Cornwall and the Rural districts in

Bucks did not escape. A lull in epidemic sore throat

prevailed during the first half of the present century;

about 1855, however, a virulent outbreak, attended with

much mortality, occurred,1 and, as a disease identical

in description was known to have existed for some time

previously in Boulogne, it was generally supposed to

have been imported from that city, and it was named ac¬

cordingly "Boulogne Sore Throat."

From that date to the present timSj Diphtheria has

prevailed to a greater or less extend. Of late years,

however, its diffusion appears to have become more wider-

spread, and its type seems to have acquired a greater

degree of malignancy.
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In the following pages, the presenter pur¬

poses to give

(1) Some account of the history of Diphtheria in

Carlisle and neighbourhood, and

(2) A statement and analysis of 53 cases of the

disease treated by him at the Carlisle Fever Hospital'.-



'ARTICULARS OF THE GEOGRAPHICAL, PHYSICAL AND OTHER CHARACTERISTICS OF THE
"

-
, • CITY OF CARLISLE.

The City of Carlisle occupies a fine position on the lower left

ank of the river Eden about 6 miles from its mouth into the Solway Firth.

he river Eden is a very rapidly running river with a rocky and gravelly
i
ed throughout its course. It rises on Mallerstang Common on the borders

f Westmorland and Yorkshire; the lakes Ulleswater and Haweswater contri-

ute largely to its daily flow. Its total length is 69 miles and it

ischarges a minimum quantity of about 300,000,000 gallons in the 24 hours

nto the estuary.

The ancient portion of the City was built in the angle formed by

he junction of the rivers Eden and Caldew, but within recent yeffers the

ity has extended considerably on the east, west and south sides. On the

outh the Eden receives its tributary the Petteril; so that Carlisle is

ractically an island, enclosed by the Eden and its feeders. It is

ituated in a valley having for its boundaries on the,east the Brampton

ells and the Pennine Range some 10 miles distant, on the south the Qumber-

and Mountains about 20 miles away and on the north the Cheviot Hills

bout 25 miles off. The west and south west is open to the Solway Firth

ad Irish Sea. The prevalent winds are south west. The Population in

381 was 35,866 and this was increased at the last census (1891) to 39,176;

ae total area of the City is 2,028-| acres, of which portion only about

30 acres are built upon?giving a density of population of about 80 per

sre over the portion built upon and over the whole area of about 20

irsons per acre.



There is no cultivation proper in the districts unbuilt upon;

but a good deal of the land is utilized for grazing purposes. The elev¬

ation of the City above Ordnance Datum varies from about 40 feet at the

lowest part to about 115 feet at its highest point, the greater part being

situate upon an average height of about 55 or 60 feet above Ordnance Datum.

The soil upon which Carlisle is built is almost wholly alluvial

and is of a very gravelly and clayey nature, this lies over the New Red

Sandstone (Triassic) under which is situated Carboniferous Limestone and

Ola Red Sandstone (Permian). There is a very large area of the City

wherein subsoil water is found at a depth of from 7 to 10 feet.

Carlisle is completely sewered upon the combined system. It is
<

ilmost wholly a W. C. town, i. e., there are hardly any prives or cesspools,

'he sewage after being screened through screens discharges into the river

!den at the western boundary of the City. It may be mentioned that

here are practically no villages or inhabitants dwelling upon the banks

if the river below Carlisle. The surface water is also drained by the

■ivers Eden, Petteril and Caldew and numerous small becks such as Parham

leek, Dow Beck and Eairy Beck etc.

The City although nearly surrounded by the rivers Eden, Petteril

tnd Caldew lies at an elevation above them which renders it necessary

o raise the water to be used for drinking purposes. The water supply

s taken from the river Eden near the eastern boundary and after

'iltration through sand is pumped to a storage reservoir situated on

tallow's Hill at an elevation of about 125 feet above O.D. thus ensuring

,t all times a good and constant supply of water.

Several analyses have been taken of this water of which the

{ )
'ollowing are particulars of two;-



• . • *

Analysis of water by Richardson, Analytical Cheniist, Newcastle-

n-Tyne. Taken in the year 1848. :■

The composition of the Imperial Gallon was as follows

A. FIXED CONSTITUENTS.

a. Appreciable by the Balance.
grains.

Sulphate of Lime 1.68
Chloride of Calcium .61
Chloride of Magnesium .86
Silica .37
Alumina .29
Carbonate of Lime 4.51 8.32

b. Not Appreciable by the Balance.

Chloride of Sodium
Carbonate of Iron
Carbonate of Magnesium
Organic matter containing some cremic and apocremic
acids.

B. VOLATILE CONSTITUENTS.

Oxygen .22
Azote .77
Carbonic Acid 3.17 4,16

Total fixed & volatile 12.48 grains.
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le following Report is by Foster M.A., Public Analyst, London. Dec 8/91

"Water supplies for domestic use in this City"

All quantities are expressed in grains and decimal parts

? a grain per gallon.

Solid suspended matter dried at a temperature of 212^ F. None
Dissolved solids dried at a temperature of 212° F. 7.7 grains
Ammonia obtained from Ammonium Salts None

do. obtained from Animal & Vegetable substances. Merest trace

Hardness expressed as grains of chalk,

Before boiling
After do.
Chlorine (this is present as Chlorides)
Oxygen absorbed in 15 minutes at 55 F.

do. do. 2 hoiirs at 80v - 90 F.
Nitrates.
Nitrites

Phosphates.

Amount of Nitrogen obtained

Salts of Poisonous Metals

Color.--faintly yellow.

8.26 grains
5.69 do,
.495 do.
.058 do.
.099 do.

110.
None.

Very slight
traces.

None detected

Appearance.--bright

Remarks:- The sample is a water of great purity and from a
sanitary point of view excellent.

(Signed) W"? Foster, M.A.
Lecturer of Chemistry at the MiddkB
sex Hospital; lately.Examiner in
Chemistry at the Royal College
of Physicians of London; Public
Analyst, etc., etc.

The rainfall as recorded by Dr. Bannes from 1801 to 1805 inclus-

e gives an average of 29.94 infches,the maximum being 35.84 in 1804 and

,e minimum 26.35 inches in 1805. The rev. W. Rees also took observa-

ons regarding the rainfall from 1845 to 1848 inclusive, giving over the

ur years an average 28.94 inches. Records of rainfall at the Cemetery
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go back as far as 40 years but the following may be sufficient to ascertain:

their average.

1876 31.70 1884 31.84 1892 34.98
1877 44.68 1885 24.63 1893 29.94
1878 29.68 1886 35.73
1879 26.19 1887 27.38 giving an average over 18 years of
1880 29.33 1888 26.97 31.44 inches the maximum being 44.68
1881 31.90 1889 29.70 1877 and the minimum 24.63 in 1885
1882 33.18 1890 31.96
1883 33.70 1891 32.64

0
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The writer would reverfc to the consideration of the

Geology and Soil-constitution of Carlisle.

Dr. Longstaff in his "Studies in Statistics" has in¬

troduced a Chart of England and Wales in which he shews

by different degrees of shading the average Diphtheria

Mortality in each County during the 26 years 1855 to 1880

Taking 100 as the average index of Mortality, he divides

the Counties into five groups, the figures above and be¬

low 100 indicating a greater or less than average inci¬

dence of Mortality. On referring to the Chart, we find

Cumberland practically on the medium line - the figures

being 92 to 109; North Yorks, however, with Geological
I I
features, possessing much in common with those of Cumbers

land, presents the highest record of Mortality indicated}

by the figures 149 to 191. Further study of the Chart

elicits confirmation of the generally accepted opinion
r

that the deep Geological features of a County have no

definite influence on the development or spread of Diph¬

theria.

The subject of Soil-constitution calls for more de¬

tailed consideration. In the days when Carlisle was

a Roman Camp, the configuration of the land was somewhat

as follows: From the South arose a long Hill of new

red sand stone with gentle assent till it reached a sum¬

mit at a point now marked by the presence of the Cathe¬

dral and known as Cathedral Hill. Towards the East,
(10)



the Hill sloped gradually down to the Broad Meadows -

on the West, its fall towards the River Caldew was abrupt

and precipitous. Further to the North, a second and

higher eminence arose - the Oastle Hill leaving a deep

valley between it and Cathedral Hill. The Castle Hill,

with a steep slope to the North-East, North and West?

overlooks the fields where flow the three Rivers.

In modern Carlisle there is hardly any indication

left to mark the existence of the old valley between the

Hills: it has been levelled up with the accumulated

debris of Centuries. Recent excavations on the Site

of Cathedral Hill have disclosed some interesting revela¬

tions on the nature of the soil. A few years ago,

Tullie House - an edifice dating from the end of the

17th Century - and some adjoining buildings a Century

or so old, were handed over to the Corporation of Car¬

lisle to be applied as a Free Library and Institute for

the people . Tullie House, itself, was preserved, but

the more Modern outbuildings were demolished for recon¬

struction. What was found in the course of excavation

forms the subject of an interesting Monograph by the

Worshipful Chancellor Ferguson, contributor- to the

transactions of the Cumberland and Westmorland Antiquar¬

ian and Archaeological Society. Therein it tells us

that the depth of the made or forced soil varies from

eleven to twenty feet. At one point "it is about 12ft.
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6in. in depth, made up of 5ft. 6in. of mould and made up

eairth, then come bricks and stone and rubbish, and, in

some places, gravel for 3 feet. This, I should imagine,

marks the distruction of Carlisle by Fire in 1292; then

comes 4ft. of black boggish earth in which are Roman

relics. The virgin soil consists of clay and boulders."

And again he says "within the area of the mediaeval city

of Carlisle the depth of forced soil is very great vary¬

ing from a couple of feet in a very few places, but it

may be put at an average of 10 to 12ft. . . The depth

of forced soil,and its wetness,owing to Springs accounts

for the number of buildings in Carlisle that display

signs of settlement."

But the forced soil of Carlisle extends further

afield than the area indicated in the foregoing state¬

ment. The Cutting of the Sewers in the City in 1879

makes this sufficiently clear; thus, at the junction

of Rickergate and Scotch Street with East and West Tower

Street (marked with a X in No one of the Maps accompany¬

ing this paper), the Sewer crossed the foundations of

the ancient North Gateway to the City 1ft. 6in. from its

surface; where East Tower Street joins Lowther Street
"

. ~ - ' ~

the debris is from 3ft. to 6ft. deep. At the South side

of Victoria Place, the Sewer crossed what seemed to be

a tower of the City Wall, the soil presenting 6ft. of

debris resting on clay. Opposite Old Grapes Lane the

foundations of what looked like a buttress to the wall
(12)



were found at a depth of four feet from the present sur¬

face. To the South of the Lane the debris increased

in depth to from 10 to 12ft. below the surface resting

on clay. At the foot of Bank Street, the Sewer crossed

the foundations of another of the Wall Towers, and, on

the South side of the foundation, there were 6ft. of

stone, lime, etc. - presumably the refuse from the Wall.

In the Crescent, the deposit is in some places as deep

as the Sewer viz., lift, from the surface. At the point

where St Nicholas and Princess Street meet, an old

barrel was discovered 5ft. 6in. from the surface.

It will thus be seen that the modern City of Car¬

lisle is to a very considerable extent built upon made

or forced soil.

!ES OP
■mat ion

phther
icur-

i in
.sle:

Up to the year 1861 no distinct records regarding

Diphtheria are available , prior to this date Diphther¬

ia was grouped with Scarlet Pever in the Registrar

General's Returns. Prom that time onwards to 1890 the

mortality lists furnish some useful data, but even these

are robbed of much of their value owing to the absence

of a distinct nomenclature. The year 1890 initiates

an epoch of definite progress in our knowledge of the

prevalence of Zymotic Diseases. JEn March of that year

the Infectious Diseases Notification Act came into Force

in Carlisle.
(13)



The following table shews the Annual Mortality from

Diphtheria in Carlisle from 1874 to Nov. 1892

Year

No.

•

x:

•cH
rH

"H" m so £> 00 cn o r-i CM to m CO o 00 CJ> o rH CM H
r- c- c- e- C" c- 00 00 00 00 00 00 00 00 00 CO cn cn cn o
00 oo 00 00 00 oo 00 00 00 oo 00 00 00 00 CO CO 00 00 00 ** •

rl -H 1—1 rH H H rH rH rH rH rH rH rH rH rH rH rH H rH >

13 6 3 0 1 3 3 0 2 1 2 0 3 3 0 5 6 2 11

The average Annual Mortality was 3.3, ranging from

13 in 1874 to nil in the years 1877, 1881, 1885 and 1888

The City Fever Hospital Reports, which may be taken

as a reflection of the incidence of the disease, record

but a few Cases of Diphtheria during this period (1860

to 1890).

The following tables may however hi:useful as indi¬

cating the comparative prevalence of Diphtheria with

other infectious Maladies.
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Fever Hospital Reports from 1860 to 1894 in 3

decennia and 1 quinquennium.

1.

1860' Typhus Enterie Scarlet Small Pox Measles Diph
to ' _ theria

1369 ' 302. 30 49 140 7. 13

Typhus and Enteric Fevers were reported as Typhus
"till 1868"

l&70^Typhus Enterie Scarlet Small Pox Measles Diphth.
1879 154 163 106 79 ■ 9 _5 j

(111)
1880 Typhus Enterie Scarlet Small Pox Measles Diphth.

1890 25 140 294 17 41 9

(IV)
L890 Typhus Enterie Scarlet Small Pox Measles Diphth.
to

1894 17 40 232 14
... _ 13 51

It will thus be seen that during the period of 1860

to 1890, 27 cases of Diphtheria were under treatment at

the Hospital. Beyond a mere statement of their occur¬

rence, hardly any notegare available, but we gather that

the mortality was 3 or 11.1$. From 1860 to 1870 there

were 2 deaths - one that of a child; From 1870 to 1880

one death occurred - an infant 1 year and 9 months old;

and from 1880 to 1890, during which nine cases are re¬

ported, there was no death. Of these nine cases, 7

(15)



were domestic servants all aged about 19. In 12 in¬

stances only is reference made to the locality from w

which they came, and from this it would appear that 7

of these cases were sent into Hospital from Rural dis¬

tricts.

At the beginning of March 1890, as already stated,

the Infectious disease Notification Act came into force

in the Urban District of Carlisle.

The following Table is a record of the notifications

of the principal Zymotic Diseases for each year from

1890 to 1894:

Year S&nall Erysip- Scar- Typh- Typh- Puerp Group, Diph
theria

19
25
49
71

_U394 29
Totals 193

U- ■ Pox elas let old
. us . _ era!

1890 0 65 580 21 0 0 4

1891 0 87 585 18 0 2 1

1892 1 105 104 31 15 4 3

1893 12 132 184 20 1 11 7

The mortality arising from these reported Bases of

Diphtheria is distributed as follows:

In 1890: Six deaths were registered, being a per¬
centage mortality of 31.6 of those attack
ed.

1891: Two deaths, or 8%

1892: Fourteen deaths, or 28.5%

1893: Eleven deaths, or 15.4$

1894: Four deaths, or 13.1%
(16)



This represents an average percentage mortality of

19 per annum. The total mortality percentage of the

193 cases is 19.1 The foregoing statistics bring out

the striking facts
c

(1) That there has been a manufest increase in the

occurrence of Diphtheria from 1890 to 1894, and

(2) That the type of the disease as shewn by the

mortality returns, manifested greater malignancy.

The Rural District of Carlisle embraces an area of

67,619 acres, and has a population of about 16,000 peo¬

ple. No definite information regarding the occurrence

of Diphtheria is available until the latter end of 1891

when the Compulsory Notification of Diseases came into

operation. The following Table gives the Returns of

the principal Zymotics for thas years 1892 , 1893 and

Year Puer- Scar- Typh- Erysip- Meas- Diphth- Membranous
peral let old elas lea eria Croup

These figures furnish a noteworthy proof of the fact

that Diphtheria takes a prominent place in the Zymojtic

returns from Rural Districts. In a Rural population of

16,000 people, 34 cases have occurred, or in other words

1894:

1892 0 63 4 14 51 14
1893 2 110 5 21 91 12
1894 0 .7.7 iCL - 13. 47.1 8.
Totals 2 250 19 48 613 34

0

0
JL
1
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2 per mille have been affected. Turning now to the

Diphtheria occurrence in the City during the same years

we find that 149 cases were notified, and, taking the

Urban population as 40,000, we note that the occurrence

per mille of the population is equal to 2.5. These

statistics, therefore?) shew that the Rural Districts

have proportionately suffered, almost as much as our City

population

The presenter now proposes to take a general survey

of the influences which favor the origin and diffusion

of Diphtheria, introducing, from time to time, such ma¬

terial as he may be able to draw from his own persoaal

experience.

It may at once be stated that while there is una¬

nimity of opinion on many points in the etiology of

Diphtheria, there remain important matters upon which

skilled investigators still hold opposing views.

Thus it is agreed that Diphtheria is an acute specific

disease, running a definite course, and dependent for

its distinctive symptoms upon the introduction into the

system of an infective organism.

Klebs originally described the bacillus; Loeffler

isolated the specific organism in pure cultivations, and

produced by injections into a guinea pig those paralytic

symptoms so characteristic of the later stages of Diph¬

theria. Roux and Yersin confirmed these observations

(18)



by experiments on rabbits. They shewed, moreover that

the bacillus is always present in Diphtheritic membrane,

that its habitat is in the superficial layer of the mem¬

brane, and that it does not penetrate further into the

body. The more recent investigations of Dr. Sidney

Martin shew that the bacillus "liberates in the mem-

Jarane a ferment whieh when absorbed digests the ferments

of the body, forming albumoses and an organic acid,"

and that those poisonous chemical substances produced

degenerative changes in muscle and nerve. The symp¬

toms of the disease are thus due to the presence of 2

factors (1) a primary infective contagium, and,

(2) Secondary poisons capable of producing pathological

conditions in the blood and tissues

The influences which determine the mode of origin

of dissemination of Diphtheria may be summarised as fol-

lows:
-

. . . ■ ... ■, \

Direct personal contact; Age: Sex; Season;

Soil; Debilitating Diseases; and certain Physiological

states: School Attendance; Insanitary Conditions;

Milk and Bovine Diseases: Fowl Disease and Diseases of

Domestic Pets.

(1) That Diphtheria is preeminently a contagious

disease is indisputably established. "Once Diphtheria

enters a house," said Trousseau, "it has an undoubted

tendency to propogate itself from individual to individ¬

ual." (19)



The evidence on this head is positive. Referring to

the Hospital records, we find that in one family all the

members, 6 in number, were affected - the father alone

escaping; in the second, 5 took the disease, the fath¬

er only excepted; and, in a third, a family of 6, none

escaped. But, further, a more intimate study of the

habits of this disease reveals the fact that it seems

to POSSESS selective properties; that there is a con¬

stitutional pre-disposition in certain families and in¬

dividuals which influences the liability to attack,

whilst other families and individuals appear to possess

a greater potency of resistance to the contagion.

Thus it has been observed that of two families residing

under the same roof, several members of the one have

suffered, while all of the other have escaped.

Convincing evidence on this subject is gained from the

record of cases of Diphtheria occurring in various mem¬

bers of the same family at intervals of time and in

widely separated localities. Dr. John Rose Cormack

gives the following pertinent example:

A child died of Diphtheria in Paris; a sister died 2

years previously of the same malady in Florence;

about the samp time an eldter brother succumbed to the

disease at the Gape of Good Hope, and the mother had

suffered an attack in infancy.

(20)



Again, certain individuals may exhibit suscept¬

ibility not shared by other members of the same family.

The following incident is illustrative.- A boy aged 14

was admitted to Hospital under the writers care suffering

from manifest Diphtheria. He had been ill for a week.

On enquiry it was found that he had come out of a two

roomed back to back house in a poor quarter of the City.

The family numbered seven- Grandmother, frail and Old,

mother, a chronic invalid, father, two daughters aged 19

and 7 and a son aged 9 with whom the patient had slept

during the early stage of his illness. The general

hygienic surroundtings were bad, light and air were

deficient and the house was distinctly overcrowded.

All the elements favourable to the spread ofcdisease

were present and yet there was no extension.

Trousseau's attempt to inoculate himself with the

diphtheritic virus was unsuccessful. May not that

failure be in part explained by an absence of individual

susceptibility?

11 - AGE.

It is a matter of common agreement that Age

plays an important part alike in the incidence and the

fatality of Diphtheria.

Henoch supplies some useful data bearing on the sub¬

ject of its incidence in childhood. In 853 cases which

(21)



he observed he found the age distribution as follows:

During the first year there occurred 108 cases; from

the first to the sixth year, 542; during the 7th and

8th years, 107; the remainder were distributed over the

period between the eighth and 14th years. The follow¬

ing is a tabulated statement of the occurrence of Diph¬

theria in our City during the last five years:

Table exhibiting the age occurrence of 192 Gases

of Diphtheria during the years 1890 to 1894: Pop.40,000

Ages 0 to 1- 2- 3- 4- 5- 10- 15- 20- 25- 35- 45- 55- 65-
1 2 3 4 5 10 15 20 25 35 45 55 85 75

1890 0 42123 1 3 2 1
1891 00100414681
1892 0 1137 19 8 0 3 1 4 1
1893 03332 22 10 66861 1
1894 0 25144 2 3 .2 1 4 1

0 10 12 8 15 52 22 16 19 19 15 3 1

Table shewing Diphtheria incidence during 3 age

periods of 192 Gases, notified from 1890 to 1894:

0 to 3 3 to 15 15 to 80 Totals
1890

jl891
1892
1893
1894

6
1

2
6
7

7

5

37
37
11

6
19
9

28
11

19
25
48
71
29

22 97 73 192
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Age also influences mortality. Dr. Thorne Thorne

points out that the heaviest mortality falls on children

attacked during the 2nd, 3rd and 4th years of life, that

the period from 5 to 10 is next in fatal visitation, and

that after 15 there is a marked fall in the death-rate.

Ten to twelve per cent of children, it is said, attacked

in the first year of life died; between one and five

years the percentage mortality is estimated at over 33,

from 5 to 10 about 20$ are fatally attacked, and the sub

sequent death-rate diminishes with each succeeding de¬

cade .

Table shewing the mortality of 192 attacks of

Diphtheria notified during the period 1890 to 1894:

Number of Number of Per cent
Ages attacks deaths mortality

0. 3 22 3 13.6
3.15 97 20 20.6
15.35 54 3 5.5
35.80 19 1 5.2

It will thus be seen that the foregoing figures en¬

dorse the general views held upon this subject, the num¬

ber of attacks diminishing with each decade, and the mor

tality manifesting a similar course.

(23)



Dr Lennox Browne would explain the predilection of the

disease for young children by the "greater tendency for

inflammation of the air-passages to assume an exudative

membranous type - thrush, plastic bronchitis and non¬

specific membra\)ous laryngitis being diseases almost en¬

tirely confined to the period of childhood and adolesc¬

ence," and he points to the "small and chink-like glot-

tis" of children as a feasible explanation of the high

infantile mortality. The habits and occupation of

young folks, however, would seem to furnish a more sat¬

isfactory solution of the question. The common use of

drinking cups, the transference of sweetmeats from mouth

to mouthj and some would add their disposition to play

over insanitary gullies, at once suggest themselves as

easy media for the entrance and diffusion of the virus.

Lastly, it must be borne in mind that the period of

age-receptivity is essentially the period of School At¬

tendance .

111.- SEX:

Sex seemingly modifies attack -

The subjoined Table shews the relative occurrence

in the two., sexes during the years 1890 to 1894.

Table shewing Sex Incidence in 192 Cases notified
from 1890 to 1894:

Sex 1890 1891 1892 1893 1894 Totals
Male 11 10 22 28 17 88
Female -8 15 26 43 12 104

19_ 25 43 71 29 192
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In the series of 853 Gases treated by Dr Henoch

"there were about as many girls as boys" affected.

Dr Fothergill, on the other hand, remarks that "a great¬

er number of girls have it than boys, more women than

men," and this opinion receives further support from re¬

cent observation. Sympathetic acts of endearment pecu¬

liar to girlhood, the fondling and kissing of relatives

in time of sickness and the closer intimacy with the

sick devolving on the woman as mother and nurse readily

account for the greater prevalence of the malady among

females. The explanation is simply a matter of more

frequent and prolonged exposure to direct infection.

Impaired conditions of health which favour the

onset of other fevers have a^like effect in predisposing

to diphtheria. The imperfectly fed, the poorly clad,

the tubercular and the cachectic are thus more liable to

attack than the healthy and robust. But there are cer

tain specific ailments and diseased states which appear

preeminently to influence the receptivity of the conta-

gium. Scarlet Fever, Measles, Whooping Cough, and Epi¬

demic Influenza have been noted in this connectioh;

while special importance attaches to the presence of

morbid conditions of the throat. Of the Zymotics, Scar

let Fever is the most active predisposent; for not onljr

does it weaken the resisting power of the patient; but
- - • '■ ■ ~ - - : .. ■ ■ ' - '

. ■ -v.: :
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by stripping the fauces of its projecting epithelium it

offers a ready nidus for the reception of the poison.

Barthez records 605 cases of Scarlet Fever, 95 of which

were followed by Diphtheria, or in other words, the very

high proportion of one in every six cases.

Two brothers, aged 11 and 3, were admitted under

the presenter's care to the Fever Hospital, on December

6th 1893, suffering from Diphtheria following Scarlet

Fever. The following is a brief epitome of their ill¬

ness after admission.

CASE of H. B., aged 11.-

Dec. 7th: Desquamation
c

general; ashy-grey membrane on uvula and tonsils; Cer¬

vical glands on the right side slightly enlarged; albu¬

men no dedema; temp, mane 100.6°, vesp. 101.6°

Dec. 14th: Throat improv¬

ing; Temp, mane 99°, vesp. 99? 2; albumen

Dec. 16th: Nasal voice;

regurgitation of fluids through nose; albumen -J-; no

o'edema; temp, mane 98? 4; vesp. temp. 100°; lips

slightly cyanosed; hands cold.

Dec. 19th: Pulse feeble

and thready, 150; temp, mane 97? 2; vesp 98?; died

in the evening.
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CASE of T. B., aged 3.-

Dec. 6th: Desquamating

freely; membrane on both tonsils; cervical glands en¬

larged; ear discharge; temp, mane 98?; vesp. 98.2°;

albumen present; no oedema.

Dec. 10th: Breathing for

first time laryngeal; temp, mane 98.2°; vesp. 99.2°

Dec. 11th: Temp, mane 98°

vesp. 99? 4; at 10 o'clock tracheotomy performed follow

ed by relief to breathing.

Dec. 12th: Temp, mane

99? 6; vesp. 102? 4; breathing again difficult.

Dec. 13th: Died at 2 a.m.

30 hours after operation; temp, before death 103°

The preexistence of Scarlet Fever in this case had pre¬

sumably some determining effect on the unfavour%ble

issue of the operation.

As in Scarlet Fever so in non-specific morbid con¬

ditions of the throat the poison of Diphtheria finds a

congenial soil. Hypertrophied and ragged tonsils ,

chronic inflammatory sore throat and naso-pharyngeal

catarrh, render those who are the subjects of such ail¬

ments more liable to attack. In connection with simple

inflammatory sore throat Dr Thorne Thome has promulga¬

ted an interesting and important thesis. While inves¬

tigating the origin and course of certain Diphtheria
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epidemics he was struck with the fact that both before

and during the outbreaks there often existed "a large

amount of throat sickness, much of it never coming un¬

der medical examination, but which under one or another

name served as the connecting link between groups of ty¬

pical Diphtheria attacks." This apparently simple

sd>re throat, although wanting the clinical features is,

he contends, of the essence of Diphtheria, and is capa¬

ble of reproducing the disease in a definite form.

Pursuing his enquiries in isolated districts and in

villages situated far apart where the possibility of

prior infection could almost with certainty be exclud¬

ed, he found that a seem ingly simple inflammatory sore

throat "led by transmission through other persons to

cases of well-marked and severe Diphtheria." And so,

reasoning in this way, he formulates a theory which he

expressly calls the "Progressive development of the

Property of Infectiveness,"and he adduces confirmatory

evidence in support of it, gleaned from the medical re¬

ports of his colleagues on the Local Government Board|».
Much of his contention will reeeive the favourable as-

..

sent of the general practitioner. During the prevalence

of Diphtheria in this City in 1892 -93, there were numer

ous occurrences of apparently simple sore throat and it

was often a matter of difficulty to estimate the diag¬

nostic value of this throat condition, where it existed

apart from definite Diphtheria; its coincidence with
(28)



the genuine disease is easily established. Thus, in

the beginning of 1892 a family of four children with

their parents were admitted to Hospital; previous to

the removal another child had died at home after a brief

illness. Of those admitted, one of the children had

nas«4-pharyngeal affection with albuminuria and subse¬

quent paralysis, but intthe five remaining cases the on¬

ly indication of disease was the presence of inflamed

sore throat. If it be suggested these sore throats

were not genuine Diphtheria, surely it is a fair argu¬

ment that their juxta-position to undoubted cases of the

disease in a Diphtheria-ward would have ensured the

development of so contagious a poison.

The following narrative is illustrative of the oc¬

currence in a household of pseudo-membranous sore throat

arising out of a series of seemingly simple sore throatt

On Feb. 25th 1893, a primipara was confined after

a fairly normal labour. The nurse, who admitted that

she did not feel well on that date when she went on du¬

ty had to be sent home 2 days afterwards, suffering from

a very red inflamed throat.

On the following day, the recently-delivered mother

complained of her throat. On inspection the fauces

were seen to be red and inflamed. This was the beginn

ing of a septicaemia which ended fatally in three weeks.

During this period two nurses who were in attendance had
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sore throat; the husband was similarly affected and was

compelled to lay up, the sore throat^case persisting for

nearly a fortnight and accompanied with much prostration

His mother-in-law, who came to reside in the house dur¬

ing the last week of her daughter's life, also acquired

a sore throat, and in this instance, both tonsils were

found on inspection to be invested with definite pseudo¬

membranous deposit. The sanitary and hygienic condi¬

tions of the house were above suspicion, and the pre¬

vious health of the occupants satisfactory. What etio¬

logical influence the sore throat had upon the fatal

septicaemia it is difficult to establish; but the story

is suggestive. Apart, however, from this side-issue,

the facts remain:-

(1) That an infective sore throat of much potency,

but presenting nothing remarkable on inspection was in¬

troduced into the house by nurse No. 1 on the day of

confinement.

(2) That during the 3 following weeks five members

of the household were affected with inflammatory sore

throat.

(3) That during the third week one of the affected

patients exhibited typical pseudo-membranous patches on

both tonsils.

The important inference to be drawn from these pre¬

mises is that false membrane is not essential to Diphth-
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eria, and the question which occurs to the general prac-

tioner is, ought he to give official intimation of those

seemingly simple sore throats.

V.- THE PUERPERAL STATE:

Recently delivered women,

it is commonly agreed are readily and surely attacked.

A few years ago, the writer had the opportunity of see¬

ing with a friend a young primipara who had been eon-

fined five days previously. She was suffering from

High Eever and the vulvae were thickly invested with

characteristic membranous deposit. Death from septi¬

caemia occurred in the second week Another parturient

aged 22 was admitted to the hospital during the puerper¬

al month with pharyngeal Diphtheria. This case also

ended fatally. An instance of Diphtheria coexisting

with pregnancy was admitted to Hospital in the seventh

month of conception and on the tenth day of disease.

This case ended fatally a week afterwards from Asthenia

and it is a point of interest that the patient did not

miscarry.

VI.- SEASON: has an influence upen the incidence

of the disease and some investigators assert the same as

to its causation. The following Table shews the season*

al distribution of Diphtheria in this City during the

past five years:-
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The heaviest incidence seem to fall on the first ^

quarters of the year - essentially the season of catarrhj
. '

and sore throat; and a like observation applies to the

mortality;for a reference to the quarterly returns of

the Registrar General in England shews that over a per¬

iod of 20 years (1870 - 1889) a large preponderance of

the deaths occurred in the last and first quarters of

the year.

Excessive rainfall and certain soil-conditions

are concerned in the maintenance and diffusion of Diph¬

theria. The following Table gives the rainfall in this

neighbourhood during the last five years in quarterly

periods:

1890 1891 1892 1893 1894
1st.- 6.34 2.72 4.72 6.44 9.58
2nd.- 8.12 4.04 8.24 5.22 9.24
3rd.- 10.26 14.74 14.82 9.76 10.42
4th.- 7.24 11.14 7.20 8.52 9.64

Totals-
_ 31.96 32.64 34.98 29.94 38.88

While 31 inches represents the average annual rain¬

fall of this district, it will.be seen that the year

1892-94 were seasons of exceptional excess in this re¬

spect, and in his Annual Report for 1892, the Medical

Officer of Health for the City draws attention to the

phenomenal fall of rain as having an important bearing

on the greater prevalence of Diphtheria during that year
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Again, the physical constitution of the soil upon which

our Gity is largely built, the fact which has already

been at some length dwelt upon that it is mainly compos¬

ed of forced earth teeming with organic refuse and im¬

purities, readily affords a congenial bed for the de¬

velopment and fostering of such a poison as the contag-

ium of Diphtheria. Much evidence has recently been ad¬

duced to prove a relationship between Diphtheria and

dampness of soil. Given a damp,retentive,clayey soil,

with exposure to cold wet winds and an absence of natur¬

al drainage, and there, it is said, you have the factors

capable of developing Diphtheria and of imparting speci¬

ficity to sore throat. An inspection of Dr. Longstaff's

statistical map gives some confirmation in support of

THIS RELATIONSHIP; thus, Norfolk, Lincoln, and North

York are counties with an excessive diphtheria mortality

and it is noteworthy that in virtue of their topograph¬

ical position they are preeminently exposed to the in¬

fluence of cold and wet easterly winds. Wales, again,

with its heavy death-rate has a rainfall amongst the

highest in this country. The Diphtheria prevalences

in the district of West Sussex - acounty which also

returns a high mortality - have been the subject of spec

ial investigation by Dr. Charles Kelly, who found-that

the death-rate was greater on damp retentive clayey

soils than in localities where the soil was dry and
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porous. Dr Thorne Thorne, following the same lines,

cites the case of an old mill-house, with damp and di¬

lapidated structural conditions and a water-logged state

of soil around where each occasion of heavy rainfall

was at onee followed by an outbreak of "sore throat" a-

mong the occupants. The doctor who had care of these

cases said that "on each occasion the throat affection

was of a scarlatinal nature, but without any rash; if

there had been the slightest rash accompanying the af-

fection^he illness would have been designated by him

Scarlet Fever. The throat was ragged, and the margin

of the palate and surface of the tonsils were covered

with a brown creamy coating." Prosecuting his invest¬

igation in an epidemic embracing 170 cases which occurr¬

ed at Great Coggeshall, Essex, 1875-6 Dr. Thorne

Thorne was able to establish upon a clear basis the

inter-relation between rainfall and Diphtheria

Great Coggeshall is a low-lying town, situated for the

most part on the London clay, and Dr Thorne found the

the "disease had been greatest during the months of ex¬

cessive rainfall and of comparatively low temperature,

whereas with a rising thermometer and diminished rain¬

fall, the number of fresh attacks became smaller.

A sudden spread of the disease in March and again in the

last four months of the year was particularly noteworthy

as being associated with periods of unusually large

(34)
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rainfall and this especially since the marked subsi¬

dence during the four months - April-August - coincided

with a rainfall of 3 inches below the average. The

sudden onset of this epidemic in November 1875 was also

associated with heavy rainfall - nearly 4 inches of rain

having fallen in that month." In connection with this

subject Mr Adams has made some interesting observations

in which he would trace a causal relationship between a
.

diphtheria prevalence and the irregular behaviour of the

subsoil water. The outbreak in question occurred at
I

Maidstone during 1888-89 and affected 99 persons in a

population of over 29,000 The soil upon which the town

is built is of a dry porous constitution, with natural

drainage and the consequent fluctuation of the subsoil

water-level is considerable This fluctuation followed

a methodical course during the 3 years preceding the

outbreak, beginning with a rise towards the end of eacft

year, reaching its height early in the following year

and followed by a steady decline in the second and third

quarters. During this period of uniform tidal succes¬

sion the soil he maintains "must have been more thorough
-

ly washed during the colder seasons and better drained,
-f

dryed and aerated during the hottest seasons," and little
or no Diphtheria occurred. During 1888-9, however, al¬

tered meterrological conditions held, frequent to and

fro oscillation of the ground-water took the place of
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the previous uniformity, and Diphtheria prevailed.

This irregular movement of the subsoil water would dis¬

pose to dampness of soil favouring the development of

the specific organism which would thus be discharged

periodically into the atmosphere by the mechanical dis¬

placement of the vitiated ground-air.

Animadverting to the recognised fact that the or¬

ganism cannot Lfve in water, and assuming that continued

draught is equally hostile to its vitality, he concludes

that it is "aerobic, requiring its just proportion of

moisture, heat, air, and albuminous food," and that "at

or near the surface of polluted soil is the most likely

place to find these conditions best fulfilled and when

these conditions are conjoined with the fluttering fluc¬

tuation of subsoil water that we found to occur in 1888

& 1889, the soil must have been in a condition peculiar¬

ly favourable to the vigorous development and rapid mul¬

tiplication of the microbe."

In the physical constitution of soil and soil-damp¬

ness we would appear to have two important factors in

the production of Diphtheria, the importance of which ha

has not received the appreciation they deserve.

Perhaps this is due to the disposition of medical men

to fix; culpability on defective drainage. The drains

are tested, the Sanitary Engineer does not fail to dis¬

cover some defect, gross or trivial,and the origin of

the outbreak is explained. The position which faulty
(36)



drainage holds in the causation of Diphtheria will short

ly be considered, but in attributing blame to this

source, the important influence of soil constitution

and dampness has, we would submit, been too frequently

overlooked. The following is an instance in point:

An outbreak of sore throats occurred during 1888,

in a Boarding School situated in a fashionable part of

this Oity. Three boarders suffered during the three

months of June, October and November. In December, an

extern pupil was seized, and the school was then closed

in order that the drains might be examined. The smoke-
i

test revealed leakages in most of the pipes, a pantry at
I

the top of the house, where bedroom slops were emptied

was found devoid of ventilation. The pipes came down

an inside wall through a book-closet, then through the

breakfast room to the butler's pantry in the basement -

the pipes in the breakfast room leaked very much.

These pipes were removed to the outside of the house an

all the defects discovered were remedied at consider¬

able cost. In the following year, 1889, the school re
I

opened, and in July of that year the cook was seized

with definite diphtheria and removed to the Fever Hos-
I

pital. A lull in sore throat followed, but in 1892 the
J

disease again broke out, five cases occurring between

February and August - three of them in 3Fuly and all

among boarders. A reexamination of the drains was in-
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siituted . It was now found that the discharge pipe

from the scullery in the basement had not been properly
#

jointed in 1888; it was encrusted with deposit owing to

inefficient flushing, thus causing a smell in the break¬

fast room above when the window was open; the water

which escaped from the leaky joints spread to the cellar
I

kitchen. These sanitary defects were remedied.: In Feb,
!

. •

and. March in the following year two more cases of Msore
'

throat" occurred and the occupants losing all hope of

eradicating the malady relinquished their tenancy of the

School House. The reiterated appearance of the poison

in spite of the efforts of the Sanitary Engineer prompts
f \

the suggestion that some other agency plus defective

drainage was at work. Owing to the exclusiveness of

the school the theory of importation may practically be

discarded. And now the misleading element of defective

drainage being eliminated it is observed that the house

occupies a low-lying position in the vicinity of the

river Eden, only separated therefrom by the interven¬

tion of a few fields, which are subject to inundation,

when the river is in flood. The school house is in

fact built upon am imperfectly drained marsh.

Closer enquiry shews that the kitchen in the basement

of the house were damp and infested with snails, and

that there existed in the scullery a well and pump.

It appeared that this well should have been kept dry

day by day, but that owing to the trouble and the man-
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ual labour involved, this duty was frequently-, neglected.

In the absence of other assured cause it may fairly be

claimed that here the subsoil conditions were an in-*

fluential factor in the production of specific sore

throat.

The following instance illustrates the difficulty

jof arriving at a discriminative judgment on this sub¬

ject. The facts are as follows:

Three cases of Diphtheria occurred in a street in

the better part of the Oity. The first happened in

August 1893, the patient being a child aged 7, who was

treated at home, tracheotomised, and made a good recov¬

ery. In the following year, two young children living

next door were attacked. After the first occurrence

in 1893, the drains were overhauled and found faulty.

No expense was spared in remedying the defects, sound

material was employed in the work, skilled hands exe¬

cuted the trust, and an experienced Sanitary Engineer

supervised the whole; this thorough revision included

the drainage of the next door house. On the outbreak

occurring in the latter house in 1894, the tenant had

the drains tested by a practical man of his own choos¬

ing. Grave defects were found.At the back of the house

there is a stable and cowshed which had, within a com¬

paratively recent period been,used as a byre These

offices stand higher than the property in question;
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moreover it is stated that the floor of the stable was

loosely flagged, and when the drains were opened it was

found that a drain from the stable communicated with

the house drain; and further, that there was comtami-

nation of the subsoil in the back yard of the house, ow¬

ing to percolation from the stable drain. The Sanitary

Engineer whose work was thus rudely called in question

explains the matter by attributing the defects discover¬

ed to the rough handling of the employes who upturned

the soil.. Under these conflicting circumstances, the

question of drainage is, it may be admitted, a difficult

matter to settle. It remains, however, to state the

following undisputed facts with regard to the property

under consideration - That it is built upon a heap of

forced impure soil on a site that is known to have been

formerly occupied by an old farm steading. Let it be
remembered

further .that the year 1894 was one of phenomenal rain-
n

fall in this city. The figures for the year are 38.8"

or nearly 9" above the average rainfall, and it is a

significant fact that previous to the outbreak of these

cases of Diphtheria there was a heavy flood which in¬

undated the area of the affected property.

These instances serve to show that there is a de¬

finite relationship between the soil condition and

Diphtheria occurrence.
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Vll.-
One of the most active agencies concerned in

the diffusion of Diphtheria is that which is known by

the designation "School Influences"

Skilled investigators have devoted much atten¬

tion to this subject, with the result not only of estab¬

lishing the fact that school attendance is a most potent

power in the spread of the disease, but also of sug¬

gesting with a considerable shew of reason, that the

close aggregation of children in schools is capable,

under certain favouring circumstances, of "manufacturing"

unequivocal Diphtheria. When it is borne in mind that

during an epidemie period there are.always a number of

children suffering from a mild undetected form of the

ailment, who continue to attend school, the importance

of such attendance as a factor in the spread of the di¬

sease is readily understood. Dr. Thorne Thorne re¬

porting on an outbreak at Coggeshall, demonstrated the

special incidence of the disease on children of school

age. The method of his procedure was as follows:

Ascertaining the number of children to be 1410, he

found that of these 687 attended the various schools,

and he proceeds to shew by figures that these were af¬

fected in greater numbers than the remaining 723 who

did not attend school. Thus he noticed that with re¬

gard to children between the ages of three and twelve

the attacks were about 50^ more among the school chil-
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cLren than among the others; and that between the ages

of 12 and 15 the incidence of the disease among those

attending school was 3 times greater than among non-

attendants; and, further, that the sum of the attacks

under 15 in the case of those attending school was ex¬

actly double.

Mr H. Power, following the same lines, reported on
-

and outbreak of Diphtheria and throat illness at R^ar-=-
winter in Essex, associated with school attendance.

An especially interesting feature of this enquiry was

the demonstration of the infective value of undefined

sore throat. Recourse was had to school closure, but

owing to the fact that on reassembly strict exclusion

of children suffering from throat illness was not en¬

forced, the prevalence of the epidemic was unduly main¬

tained. In his report on an outbreak at Pirbright in

Surry, Mr Power shewed the influence of school closure

on the behaviour of the disease, bringing out the fact

that during periods of school suspension there was an

abatement while each reassembly was followed by an ex¬

acerbation of throat illness. Then having observed

that the disease had a special incidence on the age pe¬

riod 3 to 15, he proceeded to analyse the question as to

how far this had been "due to mere age as conducing to

attack and how far to difference of exposure whether at

school or otherwise." And after an exhaustive investi¬

gation he came to the conclusion that "no doubt could
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be entertained that the conditions of school attendance

played an important part in the specificity of the in¬

cidence of grave illness in children aged 3 to 12 in

Pirbright."

Mr Shirley Murphy has devoted especial care to the

treatment of this subject. Marshalling with consum¬

mate skill an elaborate array of figures and statistics

he is able to deduce conclusions that stamp with irre¬

sistible force the affinity between Diphtheria preva¬

lence and school attendance. Noticing that the mean

annual mortality from Diphtheria in London during the

period 1871 to 1880 was less than in the previous period

1861 to 1870, he observed that this fall did not equally

attach to persons of all years, but that the age period

3 to 10 was less affected by the fall than the age per¬

iods above and below it, suggesting that some new in¬

fluence was lit work which had a special bearing upon

children of the ages 3 to 10. Comparing the mean mor¬

tality 1871 to 1880 with that of 1881 - 90, he found tha

there was an increase all round, and that this increase

was especially marked among children from 3 to 10, and

finally, taking the years 1890 tor 1893 - a period of

exceptional diphtheria prevalences in London, and com¬

paring them with former years, he finds that the mor¬

tality returns again shew a marked incidence on the

same age period 3 to 16. Putting his deductions in

another way, he observes that the mean annual mortality
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at all ages during 1890-93 was increased 313^ above

the mean annual mortality over the period 1855-60, but

that while 311 represents the increase of children un¬

der 3 years of age, and 81^ that of children above 10

years of age, the percentage mortality of children be¬

tween 3 and 10 years was actually 457; and further, in

a similar comparison of the periods 1890-93 and 1861-70

he finds that the increase of the mortality rate at all *

ages during 1890-93 was 196% greater than during the

Hitter period; 173 representing the percentage increase

in children under 3 years, 53 that of persons above 10

years, while 309 represented the percentage increase af¬

fecting children between the ages 3 and 10. Having

thus shewn the fact of a special increased incidence

affecting the age period 3 to 10 and that a greater

mortality exists nonir than formerly, he points to the

fact that the increased disposition shewed itself some¬

where between the two periods 1861-70 and 1871-80, and

after making a close examination of the age incidence of

mortality during these 20 years, he finds that the year

1871 was the year in which this increased mortality was

first manifested. Having arrived;at this point, he

makes the suggestive statement that the year in question

1871 was the year when the Elementary Education Act first

came into force. Mr Murphy a^-so shews the effect of

school suspension upon the behaviour of Diphtheria pre¬

valence, and he bases his inferences upon the notifi-
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cations of the disease recorded in the Metropolis dur¬

ing the years 1892-93. Taking August as the month of

summer vacation, he gives the number of occurrences dur¬

ing that month and also those of two periods of four

weeks preceding and following it - In 1892, the num¬

bers for those periods at all ages were respectively 639,

632, and 783; dividing them into age periods, he finds

that under 3 years of age the numbers were 82, 98, 91;

13 years and over, 245, 221, 296; and in the interim,

or school age, 312, 303, 396. He admits that these

figures are not striking. It is otherwise with 1893;
m

in the 4-week periods the numbers are;

under 3 years, 158, 170, 181; above 13 years, 430, 433,

and 557; while during school age, the cases were 556,

413, 737 - thus shewing a manifest depression during

the holiday season, and affording a very suggestive

lesson of the influence of school life in the dissemi-
'

nation of the disease.

Over and above the aggregation of children in

schools there are other additional factors associated

with school life which are concerned with the diffusion

of diphtheria. Mention has been made of the continued

attendance at school of children suffering from a mild

or unrecognised form of the disease and its potency for

harm. More recently a theory has been promoted that

those who have once been the victims of diphtheria are
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apt to suffer in the future from the occurrence of sore

throat and that this "recrudescence',' as it is called, is

capable of begetting, in certain people exposed to its

influence, an attack of genuine Diphtheria.

(This term "recrudescence" is applied in distinction to

recurrence; true recurrence of the fully formed disease

is historically rare.)
fltijLA-

Gases are recorded by Dr. Gresswell where the-

sourees of infection having been eliminated, it was

reasonable to suppose that they owed their origin to

Recrudeseent Diphtheria in others - a condition often

manifesting itself simply in a swollen inflamed state of
'

the tonsils. Recent literature on the same subject

and especially our increased knowledge of the specific

organism of the disease would seem to afford further

evidence in support of this theory.

Faulty sanitary arrangements,especially the over¬

crowding of children in badly ventilated rooms are con¬

comitants not unfrequently met with among school con¬

ditions. Dr Thorne Thorne quotes the case of two

schools in the same locality under like conditions, and

attended by much the same number of pupils, where the

incidence of attack in one was 34.&% and in the other 20U

fhe conditions above referred to seemed to be the opera¬

tive cause of the difference.
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The daily programme and routine of school life are

suggestive of facilities for diffusion. The system,

for example, of combined vocal exercise^practised in

infant schools involving contamination of the atmosphere

with the specific contagium; then again, the close in¬

termingling in the playground; the habit, perhaps pe¬

culiar to girls, of kissing; the interchange of sweets

from mouth to mouth; the use of drinking cups in com¬

mon; the ill-advised custom of teachers to send their

pupils on errands of enquiry to the homes of their sick¬

ly school-fellows - these, among others, present them¬

selves as ready media for the transference of the di¬

sease .

In January of this year, two children, brother and

sister attending a certain school took diphtheria.

Their home and its surroundings were healthy and threw

no light on the source of the infection - About a

month afterwards, a third case occurred in the same sch¬

ool and before the return of the previous cases. This

patient, a girl, lived quite in a different part of the

town, and the usual enquiry failed to elicit a cause.

The general history pointed to the school as the likely

source. With the view of gaining further information,

the writer visited the school in question. The general

sanitary state of the school was satisfactory, and the
*
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school rooms were not overcrowded, and due attention was

paid to comfort and ventilation. The present attend¬

ance numbered 209 - only a little below the average -

and it was ascertained that the absentees, with the ex*

ception of those referred to,were not suffering from

sore throat. A systematic inspection of the throats of

all the children in the sehool was made, and although

the examination did not result in the discovery of any

case which could be definitely classed as Diphtheria,

ithe writer was none the less impressed with the large

number of throats which presented morbid appearances.

The unhealthy conditions met with embraced tonsillar

hypertrophy, ragged and irregular tonsils, follicular

tonsillitis, inflammatory redness of the fauces, oede-

matous uvulas, and enlargement of cervical glands.

Of the 209 throats, 89,nor 42$, presented one or more of

these abnormalities; in six children the throat con¬

dition - lacunar tonsillitis with enlarged and tender

glands - was so bad as to urge the advisability of their

exclusion from school. Taking into consideration the

significant state of affairs revealed by this inspec¬

tion, and the fact that no marked insanitary conditions

existed at the school house or in the homes of the

patients, and when, moreover, it is added that at the

time in question Diphtheria did not prevail in the Gity,

it is a reasonable assumption that the "progressive
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development of the property of infectiveness" had con¬

cern in the origin of these eases, or that they were

acquired from some school-fellow suffering from a re-

erudescent form of the disease.

Vlll.- SOCIAL STATUS:

The literature bearing on

this part of the subject teaches that Diphtheria has no

special regard for social status, that it occurs alike

among the poor and the wealthy, but that its incidence

is aggravated by the presence of filth conditions

The writer has prepared special maps - six in number-

representing the individual occurrences of Diphtheria

in the City during the past five years; the map marked

No. 6 represents the aggregation of cases over the whole

period. Each case is represented by a dot; those

coloured bright red occurred in the better and clean
'

parts of the City, the dark dots represent the occurr¬

ences in the slums. The striking conclusion to be

drawn from an inspection of these maps is that by far

the larger number of cases occur in the better and most

sanitary parts of the City.
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IX.-
On the subject of FAULTY SANITATION and its

influence on Diphtheria, the mind of the profession is

divided. Two doctrines are taught and each has its

school of supporters. On the one hadd, it is contend¬

ed that ttie defective drainage and sewerage lead to con¬

tamination of soil and air about dwellings, and so be¬

get the disease; that, in other words, Diphtheria is

Y
due to conditions of filth. On the other hand, it is

argued that sewage effluvia by producing in the individ¬

ual a condition of bodily debility, renders him more

liable to receive the specific infection. The advo¬

cates of the latter theory point to the indisputed

fact that at no previous period in our history has the

condition of publie health received more attention than

during the last 20 years. Our houses are better built,
aM

our systems of conservancy ins improved, our water supply

more wholesome, our lodging houses are placed under strie

ter surveillance; whatever sanitary reforms, in fine,

an enlightened legislature could suggest to advance the

well-fare of the people has been diligently and effic¬

iently promoted. Abundant proof of the excellence of

the work thus accomplished is forthcoming from the re¬

cords of mortality. Thus Typhus and Enteric Fevers -

diseases essentially associated with "filth" conditions -

shew a decided diminution both as regards mortality and

incidence. Yet it is a striking fact that synchronous-
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ly v/ith these sanitary improvements, and their benefi¬

cial influence as exhibited on the Zymotics mentioned,

there has been a marked and distinct increase in the pre¬

valence of diphtheria. And the argument appeals with

greater foree when it is remembered that, whereas when

the health conditions of our cities were more or less

disregarded, the disease shewed a preference for rural

districts, now and coincidently with sanitary progress

it affects to a greater extent than formerly our more

densely populated centres.

On the other hand, the opinion that faulty sani¬

tary surroundings are closely and invariably associated

in causal relation with diphtheria, is held by skilled

observers. Chief among these insanitary causes are in¬

cluded impurity of drinking.water, ill-trapped drains

leading to escape of sewer gas, and defective sewers

giving rise to soil and air contamination.

Dr Lennox Browne, who is a keen advocate of the theory

of faulty sanitation, holds it to be as veritably the

origin of diphtheria as it is of enteric fever.

Indeed, he would establish an analogy between the two

diseases, quoting in support the authority of Sir Wil¬

liam Jenner, who in his lectures on Diphtheria &c.
states - "as in the other acute specific diseases so in

diphtheria, the general or the local symptoms may pre¬

dominate and give its special feature to the ease.
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The patient may die from the severity of the general di¬

sease or he may die from the severity of some one of its

local consequences. In this particular, Diphtheria

bears a closer affinity to Typhoid Fever than to any

other of the acute specific diseases."

Dr Browne refers, in his work on "Diseases of the

Throat and Ear" (page 348), to two cases under his own

observation which succumbed to Diphtheric Enteritis.

But the major support of his contention he derives from

the published Medical Reports of the officials under the

Local Government Board bearing upon diphtheria outbreaks.

The reports are 43 in number and they refer to a period

of 12 years - 1892-94. The following is a summary and

classification of the recorded defects:-

Cases due to insanitation or polluted water 28

infected milk supply 4

contagion in schools, etc. 10

doubtful 1

43

General conditions of drainage and sewerage:

Defective in 40 Cases

Good or fairly good in 2

and not imputed in 1

43
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sn.ce is specially mads to the water supply-

This was either deficient in quantity, of bad quality,

pcilxted, or exposed to pollution in - 33 Oases.

Good in g

Fairly good in 2

Reported good in 3
Total 43

Condition of water closets and privies -

The condition of water closets and privies was defective

foul, inadequate, or bad in 37 Cases

The condition was not noted or inspected in 6^
43

The outbreaks were associated with Scarlet Fever in

3 Cases and with Enterio in 2 Cases.

The result of the study of these statistics forces

him to conclude that faulty sanitation "is directly and

primarily responsible for Diphtheria."

With regard to the affinity thus claimed between

Diphtheria and Enterie Fever, it may at least be submit

ted that it is somewhat strained; while the occurrence

of two unique cases of Diphtherial Enteritis, as report¬

ed by Dr. Browne, hardly justifies the weighty assump¬

tion that the two diseases possess a common origin.

Dealing with the fact of the recent unusual pre¬

valence of Diphtheria in Urban over Rural districts, he

would attribute this in part to the system of ventilatin,

sewers in the street level, and the disposition of child-
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ren to play over unwholesome gullies.

Advocates of the drainage theory of infection are

wont to quote the case of the city of Bristol where the

open-grid system of Sewer ventilation is not adopted,

where, in fact, there is no sewer ventilation at all,

but where, at the same time, the incidence of Diphtheria

is exceedingly small. The sewers in that city are laid

with good gradient and are efficiently flushed; it is,

however, an open question to what extent the city owes

its fortunate position in regard to Diphtheria to the

non-ventilation of its sewers. Certainly other Health

Authorities do not seem hardy enough to follow the exam¬

ple of Bristol in this respect.

With regard to impure drinking water there is no

definite evidence in support of the contention that it

ever gave rise to Diphtheria. Dr. Airy, reporting in

1880 on this matter, said "this disease-did ppt.appear to

have any concern with the nature of the supply of drink¬

ing water." In his Brighton address on Diphtheria, Dr.

Thursfield said "I do not wish to dogmatise on this point

but speaking solelp from my own personal investigation,

I have never yet been able to satisfy myself or to ob¬

tain any good evidence that Diphtheria has been spread

by drinking contaminated water or has arisen from it;

and, except as a debilitating agent predisposing to se- j
vere attacks, I have not been able to establish any

connection between Diphtheria and contaminated water."
(5*)



Moreover, experience furnishes abundance of negative

testimony against this theory. A recent instance came

under the writer's observation: There is a rural vil¬

lage in the neighbourhood of this city, which derives a

wholesome water supply from a deep well. During the

recent intense frost (January 1895), owing to some dif¬

ficulty in securing a supply from this source, majty of

the villagers had recourse to the use of a surface well.

This water was manifestly impure to sight and taste.

Several people who drank this pelluted water suffered

from Enteric Fever,but there was not a solitary instance

of sore throat following its use.

The city of Carlisle has not been behind hand in

the march of sanitary progress. No Available data ex¬

ist upon which a precise narrative of Zymotic occurrences

can be established. In the year 1822, however, the

Health Authority erected a Fever Hospital for the isola¬

tion and treatment of infections diseases occurring in

the city and neighbourhood, and the early reports of

this institution furnish a mass of useful information

from which at least an approximate idea may be gathered

of the amount of Zymotic prevalence. The figures repre¬

sent the occurrences of TyphuA, Enteric Fever, Small Pox,

CHolera, and Diphtheria; up to the stear 1868, Enteric

Fever does not seem to have heen clinically distinguished

from Typhus ia the hospital reports.
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I

z Table of Zymotic occurrences admitted to the Fever

Hospital, Carlisle, from 1822 to 1894.

Years Typhus Enterie Small Pox Cholera Diphtheria
h—

1822 - 29 492 • 7 r
1830 - 39 771 • 24 177 .

1840 - 49 850 • 85 58 •

1850 - 59 344 • 108 15 •

1860 - 69 252 30 140 ♦ 13
1870 - 79 134 163 82 . 3
1880 - 89 23 121 17 9
1890 - 94 17 40 23 51
Totals 2883 354 486 240 76

Table of Returns under the Notification Act of oc¬

currences of certain of the Zymotic Fevers during the

period 1890 to 1894, in the City of Carlisle.

Years Typhus Enterie Small Pox Cholera Diphtheria
1890 ~ ' 0 21 0 ~ 0 19
1891 o 18 0 0 25
1892 16 32 1 0 48
1893 1 20 11 0 70
1894 1 —15_ -2 _0 1&2±.
Totals 18 _106_ 14 0

These figures furnish some remarkable lessons.

From 1822 to 1870, 2709 of Typhus Fever ware treated in

Hospital and these only represent a portion - probably

the greater portion - of the actual number of occur-

rences. No doubt may of these were unrecognised Cases

of Enteric Fever, for on perusing the Hospital records
.

we find that, in some instances, the "intestinal canal

was the seat of irritation," and again that the eruption
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consisted, of "spots of a rose colour, " whiie many cases

are reported to have terminated fatally, with symptoms

of intestinal haemorrhage.

During the last 25 years, only 174 Bases of typhus
the

have been admitted into Hospital, and of these decennium
A.

1870 -79, claims 134 A reference to the annexed

Table of Returns under the Notification Act shews that

during the period 1890 to 1894 the still further re¬

markable reduction took place inasmuch as only 18 cases

were notified during that period as typhus.

Similar downward tendency marks the occurrence of

Enteric Fever whilst Small Pox has yielded to the gen¬

eral adoption of an efficient system of Vaccination.

The beneficial result of sanitary improvements during

the last quarter of a century has thus been perspicuous

ly manifested in their effects upon two formidable di¬

seases, essentially dependent for their existence upon

filth conditions. Enteric Fever has received a decid¬

ed check; while Typhus has practically been relegated

to the limbo of unknown diseases.

Synchronously with those improved hygienic conditions

diphtheria makes its appearance, and it is a noteworthy

fact that this disease assumes . a position of numerical

importance at the very period when Enteric Fever

its alleged congener - shews distinct evidence of abate

ment. In his annual Medical Reports on the Sanitary
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condition of Carlisle, Dr. Brown, the Health Officer,

has made it his practice in dealing with Diphtheria

outbreaks, to note the insanitary conditions present

if any, in the locality where the cases.occurred.

In his report for the year 1892, when 48 cases were

notified, he states that he instituted a series of en¬

quiries with the object of arriving at some theory

of their origin. Investigation was made into condi¬

tions of house drainage, the disposal of house refuse,

and the prevalence of damp in dwellings; note was taken

of the propinquity of eowbyres and tripe factories; in¬

formation was sought as to the health of cows and do¬

mestic pets - cats, dogs, fowls and birds; milk and

water supplies were scrutinised; the bearing on the

disease of school attendance and personal infection

were kept in view, as well as its known association

with Scarlet Fever and ordinary Sore Throat. And in

summarising the result of this enquiry he states that

no definite conclusion as to the origin of the diseasS

could be made, and he adds "in about 10|$ *n~

fected houses a serious condition of drainage was dis¬

covered, but this relation may perhaps be regarded as

a coincidence as in the vast majority of cases there

was nothing found to account for the disease

During the past three years there has been an important
factor in Carlisle in the production of sore throat,

viz., Scarlet Fever, and during the present year an
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additional agent, viz., damp from the phenomenal rain¬

fall during the year "

The presenter is inclined to the opinion that much

of the causal relation between defective drainage and

diphtheria is a matter of coincidence. Dwelling houses

are few in number wherein the hygienic conditions are

such that the sanitary engineer will fail to discover

some imperfection. Reference has already been made to

the repeated occurrence of diphtheria in a Boarding

School where grave samitary defects existed, which,

however, were apparently not the origin of the outbreak

Led by a consideration of these facts, the writer

would therefore, subscribe to the view that faulty

drainage operates only in the way of producing a lower¬

ed state of the system and a morbid condition of throat

which renders the individual more liable to the recep¬

tion of the contagium; but that, on the other hand,

it does not possess that close and invariable relation¬

ship with the disease which certain observers maintain.

X.-

Of milk as a cause and vehicle of diphtheria

the writer has no persoaal experience; nor has he met

with any instance in which the origin of the ailment

could be ascribed to the occurrence of disease in cows

or other lower animals.
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The researches of skilled, investigators have however

established, such a relationship on no uncertain basis.

As the result of an exhaustive enquiry into an out¬

break of the disease in North London in 1878 Dr Power

concluded, after strict exclusion of the possible causes

that an infective milk supply was the medium of diffu¬

sion; but no data were available to shew how the milk

acquired its infective property. And further, during

an outbreak at York Town and Camberley in 1886, also

due to an infective milk service he observed that one

of the cows shewed evidence of having recently suffer¬

ed from "chapped teats." Dr. Airy in the meantime had

noticed the simultaneous occurrence of Diphtheria with

sore throat in sheep "of an unusual and fatal kind" at

Feistead in Essex. In 1886, Dr . George Turner estab¬

lished the fact that the disease to which he gives the

name of "Fowl Diphtheria" could be produced as the result

of inoculation with membrane taken from the throat of a

child suffering from Diphtheria. Dr. Robinson In 1888,

described a similar disease occurring amongst fowls -

manifested by the presence of "membranous patches in

the throat- where the infection was derived from the

human subject. Finally, Dr. Klein, in a series of in¬

teresting experiments, successfully inoculated with broth ,

sub-cultures of Diphtheria bacillA> two milch cows,

whose milk on being subsequently examined with every pre¬

caution, presented "unmistakable colonies of the bacil-
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lus Diphtheriae."

The lines of enquiry opened up by these observers

should prove a fruitful source of help to the general

practitioner in arriving at a solution of the origin and

spread of this mysterious malady.
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SUMMARY

(1) That Diphtheria prevails to only a moderate extent

in Carlisle and neighbourhood, but that its manifesta¬

tions have been more marked during the past five years

than at any previous period.

(2) That it is pre-eminently a contagious disease and

that infection from person to person had much to do with

its spread.

(5) That there is a special incidence of the disease,

fatal and non-fatal, on the age-period 3 to 12.

(4) That the female sex is more liable to attack than

the male sex.

(5) That Scarlet Fever, Measles, Whooping Cough, Epi¬

demic Influenza, and the Puerperal State are active

predisponents of the disease.

(6) That apparently simple throat illness may beget

Diphtheria by the progressive developement of the pro¬

perty of infectiveness.

(7) That season influences the disease which shews a

special incidence in the first and fourth quarter of

the year.

(8) That it is influenced by meteoicLogical conditions

such as rainfall and soil dampness.
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(9) That School attendance has an important connection

with the causation and diffusion of Diphtheria.

(10) That the disease in its occurrence shews a distinct

preference for the better-class parts of the city, while

the slums and more densely populated districts are less

affected.

(11) That gross defects in sanitation influence the dis¬

ease by inducing a debilitated state bf the system in

the individual, which favours the reception of the con-

tagium.

(12) That there is evidence that bovine disease and

certain diseases of lower animals - cats, fowls and pet

birds - are capable of producing diphtheria in the human

subject.

SUGGESTIONS

(1) That care should be exercised in the selection of a

site for dwelling houses. A dry soil, the avoidance of

insanitary effluvia and faulty dr&inage, ample ventila¬

tion, free perflation of air, and abundant access of sua

light are matters of importance which demand primary

attention.

(2) That during periods of Epidemic Diphtheria it would

be well to include cases of apparently simple "sore

throat" in the list of notifiable diseases. A prece-
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dent was initiated by the Health Authority of this Oity

in the Autumn of last year, when, in view of a possible

visitation of Cholera it was deemed advisable that dur¬

ing a stated period of 3 months all cases of diarrhoea

be reported to the Medical Officer of Health.

(3) That in view of the important part played by School

attandance in the diffusion of diphtheria:-

(a) Teachers be systematically instructed in the sali¬

ent symtons of the leading Zymotic diseases in such a

way as to help them to recognise the beginning of these

illnesses.

(b) Teachers be led to attach more importance than

they do at present to the occurrence among their pupils

of "Colds" and "Sore throats"

(c) At least twice a year - say at Christmas and Mid¬

summer the schools be thoroughly and systematically dis¬

infected, sulphur being employed for fumigation, and the

wood work washed with sublimate solution.

(d) That in as much as school attendance officers,

with more zeal than discretion, too frequently force

sickly or infected children to school, it would be well i

if school boards would recognise their real responsi¬

bility in the matter, and following the example of

Sanitary Bodies, fee the practitioner for a specifically
thus

worded certificate; much would be done to remove a weak
tv

point in their pi^e^sant administration.



(e) That during seasons of Diphtheria prevalence,

periodical inspections of the throats of all the children

attending school should be instituted.

(65)
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ANALYSIS

of

Fifty two Cases treated by the presenter

at

Carlisle Fever Hospital,
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REMARK S

No. of Cases Deaths Recoveries Percentage of deaths
52 11 41 21

The deaths occurred as follows:-

Name Sex age Form of Disease Notes
(1) M. A.Pemale 22 Pharyngeal

(2) E. S.Pemale 9

(3) G. S. Male 4

(4) J. D.Pemale 45 Pharyngeal

(5) P. H.Pemale 49 Pharyngeal

(6) H. P. Male 5 Pharyngeal

(7) S. G. Male 2 Laryngeal

(8) H. B. Male 11 Pharyngeal

following confinemen

(9) T. B. Male 3

(1Q. T. R. Male 3

11) E. R. Male 2£

Laryngeal

Laryngeal

Complicated with
pregnancy.

Typhoid.
Asphyxia Tracheotomy
not allowed.
Cardiac paralysis:
Diphtheria followed

Scarlet.

Tracheotomy: diphther¬
ia followed Scarlet

do.

Pharyngeal Heart Paralysis: diph¬
theria followed
Scarlet Pever.

In three of these fatal Cases, Diphtheria followed

an attack of Scarlet Pever; in one the disease was com¬

plicated with pregnancy and in another it followed par-

turition. Of the deaths following Tracheotomy, one case

had antecedent Scarlet Pever.

The total number of occurrences in the City during

the period 1890 to 1894 was 191, and of these 38 ended

fatally or 19'$%. The slightly greater death rate (21#)
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in the oases under hospital treatment may be explained

by the fact that generally the graver cases are sent

there. But a death rate of 21$> compares favourably with

the returns of other towns, and especially so with the

returns received from the continent. Thus MN M. Roux and

Martin in commenting 0$. the improved results which have

followed the serum treatment in the HSpital desEnfants

Malades, tell us that during the period extending from

Feb. 1st to July 24th, 1894, when Antitoxin was used,

448 patients were admitted to Hospital, and that out of

these 109 or 24.9% died, and they contrast these results

with the statistics of an ante-serum period of four years

during which the mean death rate was 51.71^. Further,

of 520 children who were admitted to the Trousseau Hos¬

pital in Paris during the serum-period but who did not

receive serum treatment, the mate of the mortality was

as high as 60^.

In all the cases, treated in our Hospital, save on§

the fauces were affected; in the exceptional instance
.

however wher,e the larjquc appeared to be primarly affected

there may have been antecedent sore throat; tracheotomy

was performed for laryngeal obstruction, and the opera¬

tion was followed by the injection of much offensive
■

membrane; recovery ensued.

Twenty three cases or 45# had Diphtheritic Rhinitis,

and in 8 instances or 15# the larynx was secondarily in-
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vaded. Five were tracheotomised and of these two re¬

covered.

Enlargement of cervical glands was an almost invaji-

able concomitant; and it is noteworthy as a matter of

exceptional interest that in two instances supparation

occurred.

Albuminuria was present in 26 cases or 50%. It

usually made its appearance about the middle of the

first week of illness. In one instance after appear¬

ing on the second day of illness, it disappeared to re¬

turn during convalescence; in no case was albuminuria

associated with dropsy .

Paralysis followed in 15 out of the 52 cases or 28$

the forms observed were principally palatal, occasfeion-

ally there was impairment of vision, and loss of power

in the voluntary muscles of the lower limbs.

In no case was cutaneous eruption discovered al¬

though it was diligently sought.

I* ■

The general course of treatment adopted may be re¬

ferred to under the headings (1) Hospital Regime (2)

Medication.

(1) The Hospital consists of five buildings isolated

from each other with distinct administrative facilities,

and capable of accommodating fifty patients.
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ine diiierent; mrectious diseases are rigorously Jreated

apart and inter-communication between the various wards

is scrupulously avoided. Two wards are reserved for

Diphtheria patients; one is 33 by 24 by 14 high equal

to 132 Sup. feet of floor space and 1848 cubic feet per

patient, the other ward is 24 by 22 by 14 high for four

beds giving the same floor area and cubical capacity as

above. As there are rareljr more than three cases under

treatment in the same ward at one time, ample allotment

of cubic space is thus secured for each individual.

The nurses are under strict injunction to avoid unneces- ~

sary close contact with their charges - e.g. the fondl¬

ing of young infants - and perhaps in some degree to

the observance of this rule may be attributed the happy

fact that during the past five years, although many cas6B

of a maligaant type have been under treatment no nurse h

has contracted the disease.

(2) Medication: The internal treatment generally adopt¬

ed was that inculcated in the writer's University

Teaching, the administration of a mixture consisting of

Tincture of the Perehloride of Iron with Glycerine and

(according to circumstances) Chlorate of PotassiumJ.

Topically, Glycerine of Borax or Boroglyceride were em¬

ployed and the writer has found much benefit from the

use of a one or two per cent solution of carbolic acid

in the form of a spray. In one or two instances the

strength of the solution has had to be reduced, owing
(70)



to the pain it caused in a sensitive throat, but the

writer has never seen its employment followed by ear-

boluria.

The internal use of the biniodide of mercury, with

the local application of lactic acid - a treatment stren

uously advocated by Dr. Lennox Browne - received at¬

tention for some time. It did not, however, appear to

the writer to possess any special claim for preference

over the aforementioned procedure. Strychnine has been

used in the treatment of the sequelae of the disease,

and to comhat the depression which is so often present

nothing has been found better than aleholic stimulation.
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NOTES

of Six Oases treated by the

SERUM METHOD



(1) OASE of H. E., male, aged 26; admitted to

Hospital on July 30th 1894 on the second day

of illness; there were small patches of mem¬

brane on both tonsils tending to spread, con¬

siderable oedema of the uvula, enlargement of

the cervical glands, and much discomfort in

swallowing; pulse, 80, temp. 99°

July 31st:
9 a.m., pulse 72, temp. 99.2°; throat con¬

dition much as above with, in addition, some

filmy exudation on the right anterior pillar

of the fauces; the urine contained trace of

albumen; Aronson*s Antitoxin (15 1L.) was in¬

jected; the subsequent course of the tempera¬

ture was as follows: 11 a.m., 99.2°;

12, noon, 98.4°; 1 p.m. 98. 6°; 2 30 p.m. 100°;;

vesp. temp. 100.6°, pulse 70; albumen was

absent from the urine; there had been some

spread of deposit on the left tonsil; the

oedema of the uvula was much greater, but the

patient stated that he felt much more comfort¬

able.

Aug. 1st:
Patches disappearing, but still considerable

oedema present; pulse 60, temp. 99°; the

urine did not contain albumen; Aronson's An-

( )



toxin (15 JkU.) injected - subsequent course

of temp. 11 a.m. 98°; 1 p.m. 98.4°; 3 p.m.

99.4°; 5 30 p.m. 99°; vespere, pulse 60,

temp. 99.8°

Aug. 2nd:
General improvement; some shallow excoria¬

tions appeared on the anterior pillars of the

fauces and persisted till the 8th, when the

throat was quite clear; no albumen during

this period.

Aug. 10th :
On this date a return of albuminuria was not¬

ed, in quite appreciable amount, lasting till

the 17th, when it disappeared; on the last

mentioned date, palatal paralysis was observed

a troublesome condition which persisted till

Sept. 27th, when convalescence was established

NOTE: Treatment, both topical (boriacic spray)

and constitutional (iron) were also employed

from time to time. The injections were given

on the 3rd and 4th mornings of the disease,

and it is noteworthy that each injection was

followed by an initial fall of temp., succeed¬

ed by a moderate rise towards evening; that

the effect on the local lesion was not strik¬

ing, and that albuminuria which was present

prior to the first injection disappeared after

( )



the injection, to reappear again in 10 days,

sequential paralysis confirmed the diagnosis.

Rash, although carefully looked for, was never

present, nor did the patient at any time com¬

plain of joint pain



(2) CASE of S. T,, female, aged 12: admitted to

Hospital Feb. 25th on the 5th day of illness;

examined at 9 30 p.m.; some slight glandular

enlargement at both angles, but no tenderness;

tongue eoated; fauces of an angry red colour;

uvula swollen and inflamed, somewhat flatten¬

ed, its right side shewing serrated pseudo-

membrane; left anterior pillar has distinct

deposit; right anterior and posterior pillars

markedly implicated; the membrane on the

right side of the uvula seems to pass round
'

to the back; pulse 74; temp, normal; no

albumen.

Two drachms of Dr. Klein's Antitoxin injected

between the scapulae.

CHART of pulse and temperature during the

next 24 hours:

TIME TEMP. PULSE

10 30 p.m. 98° 72

11 30 p.m. 98° 78

12 30 a .m. 979 6 68

3 a.m. 97?6 72

6 a.m. 9794 72

8 a.m. 9794 76

12 \ a.m. 9792 76

4 p.m. 97° 74

8 p.m. 9792 74

Feb. 26th:Passed a good night; uvula much less swollen;

rightleft anterior pillar free of membrane;

( )



anterior pillar also clear, but still a faint

trace on posterior pillar; Quantity of urine

during the last 24 hours, 10 oz., no albumen;

pulse and temp, as stated above.

Eeb. 27th:Throat clear, with exception of a small patch

at angle of union of uvula with right anter-
r i

ior pillar; urine oz. Xll, no alb. pulse 60

temp. 97?

Mch. 1st: Throat clear; urine 20 oz., no alb.; pulse 64,

temp. 98?8

Mch. 7th: On this date trace of albumen appeared, which

persisted till the 14th when it disappeared.

NOTE:
No other treatment than the Antitoxin was em-

-

.

ployed; no local discomfort followed its use;

no rash was discovered and no joint pain com¬

plained of; there was no subsequent paralysia



(3) CASE of F. C., male, aged 2 years: admitted t

to Hospital on the second day of disease, Jan

16th, 1895: at 10 p.m. on that date his con¬

dition was as follows: both tonsils clothed

in a thick yellowish white membrane; uvula

red and elongated but free from deposit; cer¬

vical glands on both sides enlarged and pain¬

ful; pulse 110, temp. 98, respirations 32;

has some bronchial catarrh; no alb. Klein's

Antitoxin 60 14:;'. injected into the back with

antiseptic precautions; subsequent course of

temp and pulse:

Jan. 16th:
Jan. 17th:

Jan. 18th:

Jan. 19th:

TIME TEMP. PULSE

12 p.m. 98.8° 124

3 a.m. 100° 136

6 a.m. 101.4° 152

9 a.m. 101.2° 154

12 a.m. 101° 144

3 p.m. 101° 136

6 p.m. 100° 144

9 p.m. 99.6° 128

12 p.m. 99.2° 128

3 a.m. 98.8° 116

6 a.m. 98.4° 116

9 a.m. 98° 120

12 a.m. 98.4° 120

3 p.m. 97.4° 126

6 p.m. 97.6° 112

9 p.m. 97° 104

12 p.m. 96.6° 100

3 a.m. 97.2° 104

6 a.m. 97.4° 114

9 a.m. 97.2° 118

Jan. 17th:
Passed restless night; glandlular enlarge¬

ment somewhat less; manifest and striking im-

( )



provement in the throat condition; membrane

seen to be separating freely from the tonsils -

pieces of considerable size becoming easily

detached; taking nourishment well, no alb.;

(quantity of urine could not be estimated ow¬

ing to the difficulty in collecting it)

Jan. 18th:
Tonsils clear, although still red and swollen;

uvula presents a patch on the left side and is

still oedematous and swollen; glandular en¬

largement less; no alb.

Jan. 20th :

Patch on left side of the uvula smaller;

a faint trace of alb. in the urine.

Jan. 22nd:
Throat normal; alb. a trace

Feb. 7th: Alb. is daily present in appreciable amount

till this date when it disappeared.

Feb. 20th Patient has a nasal tone of voice and fluids

regurgitate through the nose; at the date

of his discharge from Hospital,

he was still unable to walk.

NOTE: No other treatment than Antitoxin was employed;

no local inconvenience followed th®. injection

which was given on the 2nd day of disease, and

no subsequent rash was observed; microscopi¬

cal examination of membrane revealed

( )



(1) A very large number of micrococei
(2) A smaller number of diplocoeei
(3) A few Leptothrix rods
(4) A fair number of Klebs-Loeffler

bacillus; the cultivation exhibited
small Klebs-Loeffler bacilli and many
colonies of micrococei.



(4) CASE of J. B.. male, aged 13: admitted to

Hospital on the 5th March and the 4th day of

illness; on examination at 11 a.m.; fauces

inflamed, uvula enlarged; small round patches

of ashy-grey deposit on both tonsils; cervic¬

al glands enlarged and tender; urine of pre¬

vious 12 hours, 10 oz.; no alb; temp. 97.5°

pulse 76; Klein's Antitoxin, 2 drachms inject

ed; subsequent course of temp, and pulse:-

TIME TEMP PULSE

12 a.m. 97.6 80
3 p.m. 97.6 76
6 p.m. 97.6 80

10 p.m. 97 68
2 a.m. 97 72
6 a.m. 97.8 76

10 a.m. 97.8 72

{flch. 7th)

Quantity of urine passed from 5 p.m. on the

5th till 5 p.m. on the 6th, 20 oz.; no alb.

Mch. 7th: Was very comfortable all day after the injec¬

tion and passed a good night; tonsils still

red, but patches have disappeared; urine, 24o

no alb.

Mch. 8th: Throat normal; urine 32 oz., no alb; kept on

well continuously till March

Mch 21st: when a trace of alb. appeared with urine, which

again became normal on the 24th

NOTE: Antitoxin was the only remedial agent employed
no rash was seen and patient never complained of
joint-pain; there was no sequential paralysis.

( )



(5) CASE of T, G.. male, aged 19: admitted to

Hospital Dec. 31st 1894 on the 4th day of ill-)
ness.

Dec. 31st:
9 p.m. P. 72; T. 98.2; tongue thickly furred;

glands at both angles enlarged especially left;

fauces much swollen; left anterior pillar

shews small patches of membrane; right much

swollen, but no patch to be seen; uvula oede-

matous, its left side invested with a patch

of yellowish white deposit which passes round

to the back; much nasal discharge; albt^;
Klein's Antitoxin 2 drachms injected; subse¬

quent course of temp, and pulse:-

URINE

Dec. 31st: 12 p.m. 99.2 68 25 oz,
Jan. 1st:

TIME TEMP PULSE

12 p.m. 99.2 68

3 a.m. 99.8 )
) 76

6 a.m. 100.6 80

9 a.m. 100.4 84

12 a.m. 102.6 98

3 p .m. 100.2 84

6 p .m. 100 86

9 p.m. 99.8 76

12 p.m. 99.6 76

3 a.m. 99.4 76

6 a.m. 99.4 76

9 a.m. 99.2 76

12 a.m. 99.4 80

3 p.m. 99.2 80

6 p.m. 98.2 76

9 p.m. 99.4 78

12 p.m. 98.2 78

Jan. 2nd: 3a.m. 99.4 76 42 oz

Jan. 2nd:

( )



Jan.1st
1895 : Tongue furred, tremulous; left anterior pil¬

lar as before; uvula as before; swelling

somewhat less, and right tonsil now seen to be

enveloped in membrane; left tonsil still hid¬

den; alb. 2/3; passed fairly good night;

Jan. 2nd: Had a good night; ejected a piece of membrane
long

fully an inch and \ of an inch in breadth;

throat much improved; right tonsil clearing;

uvula much less oedematous; still exhibits

I strip of membrane on the left; gland en¬

largement less; tongue cleaning; alb. 2/3

knee jerks normal; no rash or joint pains.

Jan. 3rd:
Pulse 84, feeble; tongue thrust to the right

on protrusion; utterance thick; nose clear

ing; knee-jerks, right normal, left in abey¬

ance; left anterior pillar almost clear;

left tonsil now visible and seen to be slight¬

ly involved; left side of uvula clear, but

right side implicated as if deposit had spread

round from behind forwards; right tonsil

clearing; alb. 2/3; urine 102 oz.

Jan. 4th: Swelling in throat markedly less; left ton¬

sil shews slight trace of deposit, uvula nor¬

mal; knee reflexes both in abeyance; tongue

deviates; alb. less than •£•; urine 92 oz.



Feb. 5th: Throat swelling quite subsided; gland enlarge

ment gone; nasal discharge diminishing;

slight patchy excoriation on left anterior

pillar; tonsils clear and of normal size;

uvula shews patchy excoriation on right side;

no joint pains; no rash; knee reflexes ab¬

sent; alb. a trace; urine 75 oz.

Jan. 8th: Throat shews slight excoriation on left an¬

terior pillar and on right side of uvula;
77 oz-

albumen a trace; urine

Jan. 13th:
Throat clear; tongue tremulous and deviated;

complains of pains in the calves of his legs;

alb. a haze.

From this point onwards the patient made a

tardy convalescence; he had tachycardia

(See Chart) and occasionally vomiting and

when discharged on Feb. 22nd his urine still

presented a trace of albumen.



(6) CASE of A. M. 2J., female, aged 10:

April 7th:
Patches on right and left tonsils, rather more

on left; glands enlarged behind angle of jaw,

especially on left. Uvula swollen and in¬

flamed; soft palate, generally red and swol¬

len; pulse 80; temp. 100.4 no alb.

April 8th:
Membrane more extensive on right than left;

glands on that side especially tender; pulse 80,

temp. 99°

April 9th:
Distinct extension^ of false membrane on both

tonsils; some deposit also on uvula; epista*

is; glands on right especially tender and en¬

larged; temp. 101.4; pulse 80; Dr Klein's

Antitoxin M80 injected between the shoulder

blades. One hour afterwards: pulse 84;

temp. 101; feels quite comfortable

April 10th:
Pulse 74; temp 99; no manifest diminution

in quantity of membrane on right tonsil; per-;

haps a shade less on the left; the uvula

seems further implicated, the membrane appar¬

ently passing round the back; gland swelling

on both sides, especially right, but not so

much tenderness to touch; says she feels com¬

fortable; no rash or joint-pains



vesp: left gland enlargement gone, right

somewhat less and without tenderness left ton¬

sil appears to be cleaning, but the right

still much implicated, and the uvula has a de¬

posit along its side; throat feels comfort¬

able and there is no pain (which was formerly-

present) on swallowing; no alb. P. 72; T.99.2

April 11th:
Pulse 72; temp. 97.8 in the morning; passed

a good night; no rash to be seen and no

joint-pain complained of. The right tonsil

is in much the same condition, and the uvula

shews more deposit, and the membrane at the

sides almost meeting in the middle line; it

is also much more swollen

Vesp. T. normal; P. 60; throat shews little

change; alb. a trace;

April 12th:
Temp, normal; P. 60; no joint pains or rash;

throat clearing satisfactorily - considerable

shedding of membrane from right tonsil; uvula

is also much less swollen and the membrane is

only loosely coherent; alb. a trace

April 13th:
Temp, normal; Pulse, 60; throat clear all but

a strip along the left side of uvula, and

small patch on the right tonsil extending to

the uvula; no rash or joint pains; alb. a

trace. ( )



April 15th:
Throat clear; alb. l/26th; no rash or

joint pain;

April 16th:
Alb. l/20th; knee-reflexes normal.

April 18th:
Alb. 1/20th;

April 22nd:
Alb. trace; nasal voice.

April 25th:
Alb. an opalescence

April 27th:
Urine free from alb. .

(Case still under observation)



ciuAA^



lo MUNCASjSSf
aERTS <£.
Nottingham.

school

Stanwi yst^mlchael's

grand
\stand

per works

grammar
k school.CASTLE

WESL*
CHAPEL I

l&efrcand\
firmary hall\theatre]

w.c.a.

savlhgsj
bank*%n\b.r\f

ca\nal\cobos\
station

JVew&vwn fo ot b all
ground

.nieth

\chapel.
hallx

"GRAPES

lc§__*4HEDRAL

.cuthberts
'■h uburk ^

scjt&ol
\/tr i ntty,.
^sphll<^'

bank
bank

{presby •
\ church.

bapt
chu.4

ieed:qn/ans^
ry^gdods^ '.hapel

SCHOO.s.evang1.
yunlon/
chupck ionWorkhoi/trinity

buildings coa l\
djepo /AUCTION

/mart/

UNIT.

{hurci
\aths

chr!st
church

\n.w./
ysons ycCHAPEL

f/stwjohns a/^5
\churchay\

'//all

salv-army*
hall

gasomet&r

VuK ' E.NOffFQTjr-ST

[ryport v

rracesc^j

NINE INCHES TO ONE MILE

/ooo

/sfl %<-£</ ay " tu^yl\juc. 7<?



OMUNCflgtS-

gE RTS a,.
Nottingham.

^O^.Mvvvvv\\vyyv
K "TTr^.
'TWW\\U,MM,vh||,|TTT7^-SCHOOL

Stanwi STSMiC/iAEL's

CRAND

\\STAND

LBAAl/O
S T/Af'ND

WORKS

/JDWflRi

CHAPEL IMARRIED
QUARTEJ'-B-EWCAND\

FIRMARY

THEATRE]

SAVINGS*
BANK'JYew tvwrb

>d OT B ALL
GROUND^5V40HTH

^lnKt?]0^TOVI* <ST HALLa METH
|CHAPEL,HEDRAL

BANK
SCHOOL
VrR / N !TY,
N\chl/.'*>C

CHAPEL

BANK
IANK

\PRESBY .\ CHURCH.

^galedoN/47VN
RY^GOODS 6HA PEL

SCHOOLi<%.evang:
ytWlON/
ChfURCk

yrRINlTY
BUILDINGS

/AUCTION

'MART/

UNIT'.

CHRI ST
CHURCH

XN.w./
iboos /.

(SCHl-
CHAPEL ST

IPHENS
URCH

'2/sr x*-
WJOHNS A
'CHURCHA)/

SALV • ARMY*
HALL'SCHOOL

Gasometer

BOWL/NIC
GREEN

E.NORFOLK ST

NINE INCHES TO ONE MILE

/OOO

/$//



\ /

£muncas-^

0erts <£.
Nottingham.

,.tVv\vvvY\\v.nvy:
school

Stanwi 'sl/ajchasl's

CRAND
\STAND

-ba.m/0
s t/a/nd

VER WORKS

WSS-gg- grammar
v school.CASTLE

wesl*
chapel i

lbenvand\
firmary

\p t\r r
hall\®\theatrei

mings.
sank'j'Vew'tpwn >0 OT B ALL

GROUND^5^0Uli
.meth
\chapel.

halix

HEDRAL, \t7mary'.
qh uric

school
^trinity.
NXchu,-^'/

FAWC
\SCHj BANK

l'b iPRESBY .

\ CHURCH,

'chapel

school<<EVANG'.
/union/
chfupck.ytrinity

buildings

/.auction

/mart/

\ATHS

chri st
church,

\n. irj.x
imoox a

chapel st
sphens
urch \}/sr Y>\'/johns /cyy/churcha/ s

>m/ss~~
'//alu

salv ■ 'army.
hall

6wlin/c
\reen

V uK E-NORFOLK ST

\£t^\jtlc *

ERVO[R

NINE INCHES TO ONE MILE



5

BERTS c^-
N OTTI NGHAM.

^vwvwvvyvy:
school

Stanwi
MAP

grand
\stand

lbj\n/o
s t/a/nd

t-erworks

/■XfWARi cramiwar
v school.

wesl*
chapel ,

married
quartej'&erfrcand\

firmary
\t %\r s'

hall\®\theatre]

savings,
bank*.Newtown. ~fo or'b'all

ground^5YJ0ftTH-
*—hb.
rt,inst1

.meth

[chapel.
hal ix

HEDRAL
schol

st.cuthl
churt

scppool
\/trintty,
NXCHL/^^A'/ bank

1ank
\presby .

\ church

iledqw/ans/
ry^goods/
v \^.5£po t<

:hapel

£oo%r

schqoltsjivang.
ytlnion/rchturok.*atrinity

buildings

/auction

'ma rt/

UNI T .

\hurc/

christ
church.

\ n.w./
kjooixg /(

(schl-
chapel st

zphens
lirch

7/st X"
wjohns a
'church/*},

salv •army.
hall'school

casome/kr

6wlin/cl.reen

NINEyNCHES TO ONE MILE
/ooo90o

yards



<^0 ^ e k 1 s a q0
y Nottingham. •

^ Mum?
/ttfytru ~~&cbz£p

~3



" "UNCAS'ljSf

0ERTS cX-
Nottingham.

•viniwiwin'Ui'iiwtn^,,.SCHOOL

Stanwi

ORAND

\STAND

LBAN/O
st/A/'ND

T>ER WORKS

pWfli GRAMMAR
v SCHOO\CASTLE

H/ESL*
CHAPEL I

'&ErFrCAND\
FIRMARY

\p 5,\r ^
HALLy&\THEATRE]

&n\B.R\Y
CA\nal\
OO ODS\
STATION

SAVINGS,
J|ANK>JVewcbwn >o ofs A

GROUND>^LjBr

'*"tov
METH
I CHAPEL.

HEDRAL,

^SDAJ=-?
121 st.p'J;pl cHuRC

st.cothi
CHURZ

SCHOOL
Vr /? / NITY.
NXchli-^'/

\PRESBY .

\ CHURCH,

BAPT
CHU.*

:HAPEL

£ou%r

SCHOOLt

TRINITY
UILD/NCS ionWorkho'

/AUCTION

WART/

UNIT?
XHURC/

r/i rns 'BYSTONE

CHRlST
CHURCH.

\ N. VJ.X
ibODX /,

CHAPEL

y/sT'/JOHNS Axf'church/oA|n

•SVUV. ARMY.
HALL'schooE-

CASOMETRR

E.NORFQLK ST

no§5B.

\RYPOPT V

rr.AC£\sq,

NINE

/O<?0


