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Carcinoma of the Large Bowel
By GEORGE D. F. MCFADDEN, M.B., M.CH., F.R.C.S.

Royal Victor-ia Hospital, Belfast

CARCINOMA of the large bowel is a serious problem. In the year 1935 in Ulster
alone, with a population of 1,2871,0(0, there were over 1,600 deaths from cancer,
and( of this number- somne seven-teen to twenty per cent. belonged to the large bowel.
'I he figures shoul(l probably be higlher. Cases are certified as carcinioma of the
stomach, intestinal ol)struLctioi, cardiac failure, etc., whichl are in realitv carcinoma
of the large gtlt.

SEX.

It is interesting that the figures show that males are more prone to the (lisease
than females, by about 2.4 to 1. TIhe explanation is uLnknlowni. \\'hether carcinoma
in one part, as ini tlle breast or uterus, prevents carciniomlla dleveloping in other
parts by prodUCinig a type of immuLnitV, is lhard to proxe.

S,, ES OF GROW THi.

'Ilie dlisease hais a prec(lilktion for certaini sites. Olle Nouldl expect that the
areas of delay, thc ccuCL1, the pelvic colon, and(l the rectuLml, wxould be most

liable to harmful influenices. TIhe conitents on the left sidle are solid anld more

likely to injure the (lelicate mucosa. Aiso the left side is nlot primarily adapted
to storage and is probably' Iore readily inljurcd. 'Thle part of the ca'cal wvall
opposite the ileo-c-ecal orifice is thc usual spot where a carcinoma of the cxcum
starts. 'thlis is thle spot Illost inl dall(Ter Of illjurN-. \Wakeleystigests that the alkla-
inlte conltenits of tllr Cue('uln abuttill" oni this spot may he a causatixe factor.



SITE OF GROWN'TH IN THE COLON.
J. Hopkins H. R.A. Hosp.
per cent. per cent.

Cecutn ant(l ascend(injlg colon ... ... 35.3 24.0
Hepatic flexure ... ... ... 9.5 4.6
Iransverse colon and spleinic tlexure ... 1:,.1 13:.7
I)escending coloi and( si-niod .37 7. -t 57.-4
Site utnknown ... ... 1.7 --

ReCtum 6, (olon 4.

PATHOLOGY.

TIhe growth starts as a proliferation of the normal mucous membrane, forming
excrescenices of the size of a pinhead to the size of a pea, or larger. The connective
tissue at the base ma) also proliferate, forming a stalk, and the little tumour is
pedlunculated; or the tissue may not proliferate at the rate of the surface epithelial
cells, ancd the growtth is now a flat sessile tumour. A mucus is secreted by these
epithelial cells, which ten(ds to irritate them. Later a cell on the surface takes on
a maliginanit change, an(d it gradlually eats through, transforming the whole tumouir
inito a malignant tumour. If there have beeni several adenomata, as is frequent,
the others remain stationary or retrogress wheni otnC takcs onl a maliginant change.
[ he malignant tumour now spreads in the line of least resistance, it spreads more
under the mucous membranie than on its surface, and tends to encircle the bowel.
-Miles reckons that it takes two years to encircle the gut. As it sprea(ds, so it
penetrates. It gradually works throug,h the muscular coat. Up to now there has
been no glandular invasion and( the disease is strictly a local one. \Vhen it hlas
penetrated the muscular coat, glandular metastases occur, and the dlisease is now
free to sprea(1 without control. In a fex cases, circulatory eimibolisimi occLurs, but
the percentage of cases of this modle of spread is negligible.

Dukes makes the following practical classification
Type A-confined to mucous memiibrane.
TYpe I infiltrate(l the musctular coats, but not penetrated.
Ixpe C peneti-ate(d tlhroughl the muscular coats.

As the tumour grows, tht blood-supply of its cenitral area becomes poorer, and
it eventually necroses, forming the crateriform ulcer; there is also a tissue re-
action at its base withl the formationi of fibrous tiSsue. TI his reactioin varies in
intensity, but occurs in all penetrating car(inoma. In thle bowel this fibrosis leads
to stricture formcationi. I)itferent types oI (arcinomauta are (liflerent stages in the
saime process. By the time a striCture- is produCed, the g-rowNth has penetrated the
muscular coats, so that when obstructionl arises the tiumour is ini the B or C
stage.
Of one hundredl growtlhs examined at St. IMark's Hospital ((Gabriel)

Stage A ... 1
Stage B3 .. ... 24
Stage C 5...... ... ... 7

Yet it takes mon1ths for the -,rowth to pass froI11 the A stage to the B stagC.
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When the growth has penetrated the muscular coats and affected the glainds, it
may invade the neighbouring structures. Growths in the hepatic and splenic
flexures invade the perirenal fat, and where the colon has no mesenterv, as in the
ascending and descending colon, the muscles and skeletal structures are rapidly
inv%olved and secondary growths in the liver are common.

The hyperplasia of mucous membrane may not necessarily be the beginning of
malignancy. The raspberry tumour of the rectum in children is a case in point.
We have no evidence to suggest that these children develop carcinoma of the
bowel. A villous hyperplasia also occurs in colitis and inflammatory conditions.
But apart from these inflammatory conditions, this proliferation occurring in adults
must be viewed with misgiving.
Numerous islets of proliferated mucous membrane may be scattered over the colon.

Malignant change eventually occurs in one, and the neighbourinig masses cease
to grow. If this malignant area is removed, one of the other islet masses further
up the bowel will in time begin to show malignant changes, and the patient will
have a recurrence of the disease. In one set of patients the condition of polyposis is
not hereclitary and the patient has a chance, though small, of escaping carcinoma.
But in another set the condition is hereditary (Polyposis Congenita), and
malignancy is certain. The taint is handed down according to Mendelian Law.
These patients with their inherent tendency do not show any sign of abnormal
mucous membrane of the colon till after puberty. Then the condition may appear
at any time. Lockart Mummery examined a patient with this tendency at the age
of 39, and found the bowel normal, yet four years later the patient had the whole
mucous membrane of the colon studded over with these potentially malignant
growths. One might well ask what kept this malign influence at bay or what
happened that made it declare itself? The answer of this question might settle
the cancer problem.

Malignant growths in the colon are of relatively low malignancy. They are slow
in invading the glands, and metastases in the liver are not common.

METASTASES (RAIFORD).
CAGCUM AND ASCENDING COLON.

Location Number of Cases Per Cent.
Lymph nodes ... .. ... 27 (WVk y. 32%) 40.4
Liver ... ... ... 1 1.5
Other sites ... ... ... 8 11.9

HEPATIc FLEXURE.
Lymph nodes ... ... ... 8 44.4
Liver ... ... ... 1 5.5
Other sites ... ... ... 3 16.6

I RANSVERSE COLON.
Lymph nodes ... ... ... 4 28.6
Liver ... ... ... 1 7. 1

Other sites ... ... ... 0 0
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DESCENDING AND PELVIC COLON.
Lymph nodes ... ... ... 14 19.4
Liver ... ... ... 5 6.9
Other sites ... ... 7 9.7

Tlshe right side of the colon is more plentifully supplied witlh glands than the
left, and so glandular involvement is more common on the right side.

Even when a growth has existed for a long period and invaded its surroundings,
if these are amenable to resection, a cure is not unlikely. An adenoma of the
rectum should be looked on as essentially malignant, and a removal with its sur-
roundings, including glands, undertaken. Gordon Watson says in regard to
adenomata: "Malignant growth is the final aim of a mucosa which has acquired
through hereditary tendency the desire to run riot." Lockart Mummery reports a
case in which he removed an adenoma from the rectum. This on microscopical
examination was reported as a simple adenoma. Twelve months later it recurred.
It was again removed. This time the pathologist reported some evidence of
malignancy. Eighteen months later an induration was felt in the surroundings,
and the area and rectum removed by an abdominal perineal resection. Sections of
the indurated area showed it to be invaded with malignant cells.

In considering the symptoms of this dreaded disease, we must constantly bear
in mind the pathological lesion and its possible anatomical surroundings.

First-a vascular bud.
Second-an ulcerating tumour.
Third-an ulcerating tumour and fibrous constriction.

If the lesion occurs in a loose sac like the caecum, it will tend to proliferate into
the lumen as the line of least resistance, likewise in the ampulla of the rectum
(fig. 1). In a narrowed area like the descending colon or the recto-sigmoidal
junction, the tumour is subject to pressure; it ulcerates more rapidly and causes
more constriction (fig. 2).

CLINICAL FEATURES.
Carcinomata of the large bowel is a disease of late middle life. The majority of

our patients are between fifty and sixty years of age. One was under twenty years
old, five were under thirty years, and one of the patients in the series examined
was ninety years old.
One can say little of predisposing causes, except in the case of polyposis congenita

already mentioned. Lane blamed habitual constipation; yet hospital figures do
nothing to confirm this; and women, who are less prone to carcinoma of the colon,
are more prone to habitual constipation.
Now, symptoms are the fruit of a disturbance in normal function. So to detect

the earliest symptoms relating to an organ, one must be conversant with its
normal function.

FUNCTIONING OF NORMAL COLON.
In the case of the large bowel it is necessary to realise that it is composed of

separate sections, each with its proper function. The digestive tract is composed
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of a series of collecting chambers with tubes coniducting to and from them. Each
clhamber has its specialised mechanism of filling and emptying. The best under-
stood is the stomach. Ihe cawcum is a type of filling chamber or stomach. Its
cardia is the ileo-caecal opening, its pyloric antrum is the ascending colon and
hepatic flexure; its py-lorus is at an area about three inches across the transverse
colon, which will be referred to as the "hepatic point." As the cacum fills, its
walls relax and its sphincter at the hepatic point contracts; when the czecum be-
comes packed full, the stimuli on its walls cause them to contract and the hepatic
point to relax. In this chamber or cwcum, the contents are in a semi-fluid state,
subject to bacterial digestion and to the active absorption of the prodlucts of bacterial
digestion.

From this first collecting chamber in the colon the contents are passed on through
a kind( of conducting tube or gullet. IIn this tube or "colonic gullet,"w1hich comprises
the transverse colon, splenic flexure, and descending colon, the contents are
squeezed, dried, and pounded, so that they are almost solid. Then on a stimulus
as yet unknown, the hepatic point contracts, the coloniic gullet relaxes its pounding,
and the contents are rushed down into the pelvic colon. This left collecting chamber
of the colon (pelv ic colon) has only been seconclarily, adapted for storinig, and is
never much other than a modified part of the colonic gullet. Its stimuli are to a
great extent dependent upon the stimuli acting on the cawcum. The rectum, on the
other hand, is more specialised x-ith its pelvxi-rectal sphincteriL arrangeleent, its
dilated chamber or ampulla, and its sphincteric outlet, the anal canal.

AMALIGNANT GROWTHS IN THE CIECUM.

Malignant growths in the czecum start in the m11ucous membrane opposite the
ileo-cacal opening, and tend to spread down to the caput caeci and round towards
the ileo-cawcal opening. It is only late in their history that they encroach on this
opening and obstruct it. On account of the site of the groxvth at the beginning
and the semi-solid contents of the cecum, obstruction is a late event in these
growths, and hope of cure is then small. 'Ihe earliest sign must be first-inter-
ference with function, i.e., interference with filling and absorption. 'Fhis shows
itself first by the passage of its contents more rapidly than normal, or in other
words more frequent motions. At first the patient only thinks that his bowels are
more regular, if he is inclined to constipation; or if regular before, he does not notice
the unusual laxness. The interferenice and changes in the function of absorption
at first prodluce little effect, but later as the growth gets larger and pours out its
excess mucus and becomes ulcerated, the patient absorbs these toxins and acquires
a secondary anaemia. This secondary anaemia may be hastened by the loss of
blood from the ulcerated tumour. In seventeen cases of carcinoma of ciecum, blood
was noted by the patient in one case. In WNakeley's series of thirty-one cases, it
occurred three times. In fact, many patients consult their medical adviser for
their anamia, and dlo not mention anx' abnormality in their bowels. In an un-
explained case of secondary anwm',a the abdomen slhoul(d be examined for a growth
in the colon.
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AVERAGE HEN1OGLOBIN (RAIFORD).
Site Per Cenit. Ntumber of Cases

C(ccum and ascending coloni ... 64.8 36
Transverse colon and flexures ... ... 71.4 27
Descending colon andi sigmoid 5... 7.5 46

As the walls of the cwcuIll become more infiltrated, the expulsive powers of the
caecum become less, the ileo-caucal opc-ning becomes encroached upon, and ileo-
stasis is the rule. This shows itself by flatulent indigestion coming oIn after meals,
fullness in the lower abdomen, and wTindy pains. Finally the ileo-c2ecal opening is
iniva(led, and( terminal acute obstruction has set in.

CARCINOMNIA OF THE CA.CUM (RAT. HOSPITAL).
From 1928 till 1937 there were txwenty-sev-en cases of carcinoma ceci. Of these,

resection w\as attempted in thirteen, palliative treatment in fourteen, i.e., roughly
fifty per cent. were beyond any surgical attempt to cure.
Of the thirteen resected, five died as the result of the operation=.38.5 per cent.
This leaves eight who survived with hope of cure. All three who were operated

upon over five vears ago are still alive. 'l'he other five have been too recently
operatedl UpOIn to estimate a cure.

PRESENCE OF PALPABLE TUMOUR.
Fortunately, the caccum is situatedl in an area that is easily and convincingly

palpable. In a series of seventecn cases of carcinoma of the caecum, a tumour was
noted as palpable in fifteen. Possibly unider an anaesthetic a tuLmour might have
been palpated in the other two cases.
The tumour in carcinomla of the ccecum is mobile until late in the (lisease. It

may be slightly tender. It is well localised.
Tubercle is more fixed and tends to spread up the ascending colon. An appen-

dical abscess is also fixed and there are more signs of an acute inflammatory
condition.
A rise in temperature is not uncommon in an ulcerate(l growth of the colon.

\VIakeley foundl a leucocytosis in fifty per cent. of his cases of carcinoma of the
cecLmI.

SU7IMMARY OF SYMPTOMS,
To sum up, one should put dowx-n the early symptoms of carcinoma of the caecum

as, first,' the passage of more frequent motions, followed by a period of constipation
associated with flatulent indigestion, eased by purgatives. Later, in the obstructed
stage, purgatives produce pain. Occasionally secondary anaemia, and on occasions
blood in the stools. X-rax examination after a Ba. enema xvill show a filling defect
in the caecum; if this is doubtful, a barium meal should be given. Finally a

palpable lump is felt in the right iliac fossa. In doubtful cases the patient should
be palapted und(er an anwsthltic.

ASCENDMNG COLON AND HEI.ATIC 1IFLEXURE.
In the ascendinig colon and hepatic flexure the symptoms are essentially those

of an obstructing tutnour. Here, otn account of the semi-fluid contents, obstruction
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is slower than oni the left side of the colon, hut Onl aCCOLullt of its relation to the
caecum an(l ileo-cacal area, ileo-stasis and(I reflex (lyspepsia are relatively early.

Iaiin may also be localised on accounit of the absence of a mesentery, for any
attempt at distension pulls on the local parietal peritoneum.

If the growth should begini near "the hepatic poinlt," indigestioni is earlier than
in anv other site in the coloni. TIhe growrth probably causes spasm an(l initerferes
with the emptyinig of the cwcal chamber, producing earl) ileo-stasis and its
symnptom, flatulent indigestion.
A patient previously well beginis to complain of flatulent indigestion. He notices

his bowels are inclitnc(d to be constipated. He thinlks his liver is out of or(ler and
he takes a purge. Ihis empties his cwcum, andl he is cured of his svmptoms for
several (lays till the cwcum fills up again. Then his incdigestion returns,, and( he
flies to his bottle of "liver salts" or other pet remedy. He is again relieved for
several d(ays. He accustoms himself to taking salines regularly, and the warning
symptoms are driven off. Later he finds he has to increase his doses, and the
laxatives begin to give him griping pains. He feels discomfort in the hypo-
chondrium. He is full of wind, and he goes to his me(lical adlviser.

T'he history of indligestion, which occurs after meals, andl the pain in the
hypochondrium may suggest to the doctor a gastric or duodenal ulcer, anid the
patienit is subjected to an ulcer regime. The small m(als and the laxatives pre-
scribe(d mav appear to help the patient for a time, but inevitably the symptoms
get worse, and he returns, or visits anotlher physician. 'I'his time the flatulence,
the tend(erness in the hpvochondrium, and the relief originally afforded by salines,
suggest a gall-bladder lesion. He is nlow treated for his supposed gall-stones and
cholecystitis.

Mlany patients with carcinoma of the colon go about for months with an un-
explained indigestion, until an attack of acute intestinal obstruction shows the
origin of their trouble.

It is interesting, on lookinig over the hospital records, to note how many of
these patients have come to hospital for their indigestion, and have had a barium-
meal examination of their stomach, and their gall-bladlder investigated, before the
lesion in their colon was finally run to earth.

FROM SIMPLE NOTES ON A CASE SHEET.

J. D. complained of indigestion on and off for three or four years. The pain
was made worse by food, and he thought it was relieved by powders. He did not

vomit, but he felt sick and suffered much from flatulence. For the last three
weeks he had got a severe pain in his stomach immediately after meals.

At operation he had a growth at the "hepatic point." This was considered in-
operable, and the area was short-circuited. He died in hospital four weeks later.

TRANSVERSE AND DESCENDING COLON.

'I'he left of the transverse colon and the descending colon are mainly condlucting
tubes of an almost solid material. Like the gullet proper, the first symptom is the
result of the inereasing (lifficulty in the passage of its contents, hence increasing
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constipation. As the descending colon and the splenic flexure are fixed, any attempt
at distension pulls on the neighbouring parietal peritoneum, giving rise to localised
pain in carcinoma of these areas. Localised pain is common in growths of the
colon devoid of mesentery. Growths in the middle of the transverse colon, by
reason of their nearness to the anterior abdominal, are frequently palpable. In
seven cases of growth in the transverse colon, a tumour was palpable in five. In
the later stages these growths invade the stomach. This occurred in fifty per
cenit. of Raiford's cases. Sooner or later a solid piece of faeces blocks the lumen
of the malignant stricture, and acute intestinal obstruction has set in.

It is well to bear in mind that in obstructions low down in the bowel, vomiting
is a late symptom, just as vomiting is an early symptom and constipation a late
symptom in a high obstruction.

CARCINOMA OF THE PELVIC COLON (R.V. HOSPITAL).
'I'here were sixty-eight cases of carcinoma of the pelvic colon. Thirty-four of

these were considered capable of resection, i.e., 50 per cent. Of these thirty-four,
eleven died as the result of the operation, i.e., 32.3 per cent. Of eleven who
survived operation more than five years ago, five are still alive, i.e., 45.5 per cent.

Five-year survival in the Mayo Clinic, 47.7 per cent.
When a stenotic stricture is present, then constipation is marked and only

interposed with attacks of diarrhcea. 'l'his diarrhcea is composed mostly of mucus
and blood, and is liable to come on with a peristaltic rush after a meal. It is due
to the distension affecting the circulation of the mucosa and producing ulceration,
to the discharges of an ulcerating tumour,, ancd to the irritation of pent-up faces.
Th'e frequent motions of a lesion oIn the right side are composed of loose watery
frces, that on the left side of small motions of mucus and blood. Constipation and
diarrhcea in a colonic gro-wth almost diagnoses a funeral.

SILENT GROWTHS.
Although the physician may recognise these early disturbances of the digestive

tract that are pointers to a dreaded carcinoma of the gut, the discomfort is so little
to the patient that he is frequently unaware of what it portends. It is only when
the more severe symptoms of acute intestinal obstruction are present that he
visits his medical adviser. This occurred in over one-third of the cases admitted
to the Royal Victoria Hospital. 'I'hese silent growths are more frequently found
on the left side.

In series A in this investigation, 34.4 per cetnt. of patients were admitted in the
late stage of acute intestinal obstruction. 'I'hese obstructive cases are practically
all C stage cases, and the operative mortality-rate would be expected to be high
and the ultimate outlook poor.

THE HIGHER THE OPERABILITY RATE, THE LOW ER THE OPERATIVE MORTALITY

(GABRIEL). Per- cenlt.
A cases ... ... ... 0
B cases ... ... ... ... 3.8
C cases ... ... ... ... 13.0
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PERCENTAGE OF 1iHREE-YEAR CURES.
A cases ... ... ... ... 86.0
B cases ... ... ... ... 73.0
C cases ... ... ... ... ... 19.0

As the years progress the discrepanticy between the A, B, and C cases becomties
more marked.

Ihe following tables give the number obstructed in other centres, and the ulti-
mate history of the obstructed cases in the Royal Victoria Hospital:-

ACUTE INTESTINAI. OBSTRUCTION ANI) CARCINOMA OF THE COLON.
Name. Number of cases. Number obstructed. Per cent.obstructed.

Burgess ... ... 485 173 36.6
Browtn ... ... 171 43 25.7
Petren ... ... 50 21 42.0
R.V.H., Belfast ... 87 :30 34.4

ROYAL VICTORIA HOSPITAL, BELFAST.
Obstructed Died in Died from Lived more Lived

cases. Hospital. Resected. operation. than 3 years. 5 years.

30 14 17 6 3 5

OPERATION.
Colostomy followed by resection Died Alive over 5 years

4 2 2
Caecostomy followed by resection Died Alive over 5 years

10 4 3

The mortality of acute intestinal obstruction, excluding hernie and acute intus-
suception, is 40.1 per cent. (Burgess).

PELVI-RECTAL JUNCTION.

The symptoms of carcinoma of the pelvi-rectal junction are essentially those
due to obstruction. Again it shows itself by increasing constipation and lower
abdominal pain, later with ulceration and contracture, blood and mucus are
poured out and we get bouts of spurious diarrhoea. At times small pellets of faeces
get squeezed past the obstruction and the patient passes small motions several
times in the day, but feels he is not emptying his bowel properly. These patients,
on account of passing a small motion at least once a day, will frequently deny
constipation.

AMPULLA OF RECTUM.

In the rectal ampulla the symptoms are again interference with the filling
mechanism of a storage chamber. At first the growth and its tendency to cause

emptying may pass unnoticed, unless it bleeds. Later, as it enlarges, the patient
feels that he has to pass a motion, but passes little. At a little later stage the
mass by its presence causes a constant desire to empty the rectum.
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CARCINOMA OF THE ANAL. CANAL

Pipe-stem stools are only likely to occur when the anal canal is narrowed. These
patients first notice pain on deftecation. These anal growths are usually implanted
on an unhealthy canal, one that has been the site of a chronic sinus, a fissure, or
prolapsed piles. I'hese patients think they are only suffering from a prolongedl
attack of their o0l enemy. Inspection will show the growth.

C)ECAL PAIN IN CARCINOMA OF THE DISTAL COLON.
In obstruction of the colon with a functioninlg ileo-cwcal valve, pressure is traiis-

mitte(l back to the cacum. 'T'he cocum, having the larger diameter, has the
greatest pressure on its walls. As these walls (listenid, the patient may complain
of pain in the right iliac fossa. Patients have been operated upon for acute
appen(licitis who had in effect a constricting carcinoma of the left side of the
colon.

ACUTE PERFORATION.
Sometimes acute perforation takes place in cases of colonic new growths. This

occurred in 12 out of 205 this series, i.e., 6 per cenit. h'l'e perforations occur
proximal to the growth, the result of internal pressure; or at the seat of growth,.
following upon local necrosis(70 per cent. in this series). Pressure perforations occur
at the caecal area and occasionally, in pelvic colon obstructions, in the descending
colon. In these latter cases there is evidently some kinking at the splenic flexure,
and the distension of the colon is localised to the left side. It has been shown
experimentally that if the intraluminal pressure is above 15 mm. of Hg, circulation
in the capillaries is stopped and necrosis follows: hence one cause of stecoral ulcers,
which is a ready site for a perforation. These perforations, therefore, occur on
the least vascular part of the gut wall, i.e., the anterior wall of the caecum. A
perforation due to local necrosis may be precipitated by the surgeon handling a
growth during an exploratory laparotomy.
On making a diagnosis, we have first the symptoms described which arouse

suspicions of a new growth. Abdominal palpation will usually detect a growth in
the transverse colon or in the cacum.
As before stated, palpationi under anwsthesia is advisable in many cases. Rectal

examination will reveal growths in the rectum and pelvi-rectal junction. If the
patient is made to squat on the examining finger and to strain as at stool, a high
growth may be (letectecl not felt on the usual rectal examination.

Bimanual palpation is sometimes useful in demonstrating lumps in the pelvis.

X-RAY EXAMINATION.
X-ray examination is our greatest help in diagnosis. A "straight X-ray" in the

standing position will at times demonstrate a loop distended with air or a fluid
level. A barium meal can only be ordered if there is no suspicion of obstruction,
as it has, on occasion,. precipitated an attack of acute intestinal obstruction. The
barium enema is our best ally. It must be rememberecd that X-ray is only a super-
imposition of shadows, andi a defect due to a growth may be overshadowed. The
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filling of the coloni wNith air after evacuation of the barium may show an otherwisc
hi(ddeni growth. I'arts of the flexures are superimposed, and an oblique view is
advisable, but this necessitates a very heav) exposure. In this series, X-ray gave
negative evidence in 15.6 per cen1t. of cases, and placed the growth in sites re-
moved from the seat of disease in 18.8 per cenit., so that the growth remained
undetected in 34.4 per cenit. It would appear that sometimes growth in one part
gives rise to continued spasm in another. X-rav examination has its limitations,
and too great a burdeni should not be placed on the radiologist.

SIGMOIDOSCOPIC.
Signoi(loscopic examination is atnother help. It may show the growth or one of

the surrounding papilloma. It may demonstrate blood coming from higher up the
colon. Unfortunately, due to the variations in the fixation of the pelvic colon, it
is sometimes impossible to pass a sigmoidloscope up the full thirty cms.

Biopsy.
WX'henever possible, a piece of the suspected tissue should be removed with the

Bruning's forceps.

OCCULT BLOOD.
In a suspect case the test for occult bloodi should( not be omitted. Hurst sa)s

that it is present in all casts. In onie of the cases cited the test was negative. So,
considering the small number onl which this examination wsas carried out, one should
conclude that absence of occult blood does not rule out the possibility of carcinoma
of the colon.

'fEST MEAL.
'V'est meals are of little help. Achlorhy-dria is common in carcinoma of the colon,

but in the series examined, normal acid curves were obtained as well as abnormal
ones. Our figures are too few to quote for statistics or on which to draw con-
clusions, as test meals were only done in rare cases.

LAPAROTOMY.
In cases in which there is doubt, a laparotomy should be advised, before the

patient is labelled. A growth detected at laparotomy should be handled as little
and as gently as possible.

DIFFERENTIAL DIAGNOSIS.
It is not my intention to discuss in dletail the differential dliagnosis of carcinoma

of the colon. All causes of flatulent indigestion must be borne in mind and the
case investigated accordingly. In the case of blood in the stools, all lesions, from
an ulcer in the stomach to a scratch in the anal canal, must be considered. If in
doubt as to whether the bleeding is from the rectum or from higher up the colon,
the sigmoidoscope is helpful. As a rule, the darker the blood, the higher up is its
origin. A tumour due to a localised diverticultis with surrounding fibrosis may be
exceedingly difficult to differentiate from carcinoma. Early fixation is more
common in diverticulitis, and 1)0loo( in the stools is unicommon. The middle-aged,
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healthv-looking, and probably stoutish patient is a likely subject for diverticu-
litis. A sigmoidoscopic examination may solve the riddle; an ulcer or papilloma
are almost indicative of carcinoma, and a piece should be removed for microscopical
examination. 'I'he difficulties in diagnosis can be guessed when out of eight cases
that were diagnosed as inoperable at laparotomy, four are still alive and well more
than five years afterwards. One of these, the only one investigated, showeed well-
marked diverticule on examination b) a barium enema. In ulcerative colitis the
stools are characteristic and the sigmoidoscope is again of help. If, in spite of
these examinations, there is still doubt, a barium enema should be given, which
will show the characteristic picture of ulcerative colitis. Other tuLnours, as
secondary deposits from a (iistal growth and uterine endometriomata, may stimu-
late a carcinoma in the rectum, but these tumours leave the mucous membrane
for long unulcerated, and in uterine endometriomata one may see the character-
istic (lark cystlike areas w%ith the sigmoidloscope or proctoscope that are diagnostic.
Chronic inflammatory conditions as tubercle anid actinomycosis in the caecal area
may sumrgest a carcinoma of the cawcum. Syphilis may simiiulate a growth in ainy
part. Dolichocolon may simiiulate carcinoma by attacks of pail), vXomiting, and
constipation, as well as by the passage of blood. This complaiint is, however, of
long standing, and the barium enema helps to (listinguish betwececn it and carciinoma.
If in serious (ioubt, it is wiser to explore the alb(omllen at operation. Two conditions
may co-cxist.

TREATM ENT.
XV'ith our present knowledge, the operative removal of the growth, when it is

still localised, is the most (lependable methodl of cure. 'Ihe late results of removal
of g-rowths are ver) encouraging, more so than in most other regions. It would
appear from our results, as before stated, that the lesioni is for long a local one,
and as such gives great encouragement to the surgeon. As an offset to this,
these growths are so often late in being submitted to operation, that our hope of
complete cure is small and the risks of operative removal are correspondingly
ilncrease(l. In late growths the operative mortality in both palliative operations
and those in which a cure is attempted by removal is exceptionally high.

OPERABILITY RATE, R.V. HOSPITAL, BELFAST.
CARCINOMIA OF THE RECTUM.

Out of 132 cases, 93 were unfit for resection, i.e., 29.5 per cetnt. only were fit
for resectioin. The majority of these were in the C stage.

CARCINOMA OF THE COLON.
Out of 205 cases, 99 were unfit for resection, i.e., about 50 per cent.

OTHER CENTRES' OPERABILITY RATE.
New York ... ... ... . Colon 63.5
London ... ... .. Rectum 54.0
Belfast .. .. .. .. Rectum 29.0
Do. .. .. Colon 50.0
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OPERATIVE MORTALITY.
P'er cent.

XVilkie ... ...... ... 15

Australian Hospitals-
Distal Colon ... ... 31
Proximal colon ... ... 41

Rankin (Mayo Clinic) ... 9.6
Gordon Watson ... 17.7
Cheever ... ... ... ... ... 17.6
Saltsteini and Sandweiss-

Distal colon ... ... 57.0
Proximal colon ... ... ... ... 39.0

Raiford (resections) ... ... 27.4
R.V. Hospital, Belfast (resections) ... ... ... 39.5

It behoves the surgeon, then, to take extra precautions in dealing with these
very ill patients. If the patient has been vomiting from acute obstruction, his
fluids are depleted and the toxins in his blood are much increased, as shown by
the high blood urea so frequently noted. Hence transfusions by intravenous drip
method or by perio(lic mass transfusions are indicated. After introducing warm
olive oil itito the rectum, an attempt shouldl be made by enemas to relieve the
acute obstruction, remembering that a hard pellet of tacas has probably caused
the block. There is nothing to be gained by postponing the relief of an obstruction
by colostomy. In cases not obstructed, a periodl of treatment with saline aperients
should be undertaken before any operation. During this period the patient's
general health should be built up, his haemoglobin brought up to normal, his
blood-urea level lowered by copious drinking of fluids, his blood-pressure level
estimated and correctcd as well as possible, and vitamins given to make up for
loss of vegetables and to increase resistance. A man should also be trained to
use the urinal when lying in bed. An associated enlarged prostate should be dealt
with beforehand. In some patients, dilute hydrochloric acid seems helpful. Kaylene
and liquid paraffin are also useful. When the tongue is moist and clean and
haomoglobin is sixty per cent. or above, operation may be undertaken. Wilkie
recommends a vaccine of streptococci and B. coli given on the eighth and third
day preceding operation. Rankin does not place such emphasis on his intra-
peritoneal vaccine now, as he did formerly.

In performing a laparatomy to determine the operability of a growth, a para-
median incision should not be used, if it is intended to use a paramedian incision
on the opposite side some weeks later for the removal of the growth. These com-
bined incisions will cut off the blood supply of the linea alba, and sloughing is the
result. Some cases of pyelophlebitis are undoubtedly due to this, the infection
passing by the ligamentum teres to the liver. The growth should not be handled,
as this makes for the spread of infection and has hastened a perforation at the
site of the growth.

173



Spinal anaesthesia, helped, if necessary, by local infiltration of the abdominal
wall and with or without gas andl oxygenl, is to my mind the anoesthetic of choice
in these patients.

Colostomies have a surprisingly high mortality. Raiford, in his series, reports
a mortality of forty-four per cent. in cases too far advanced for resection in whom
a colostomy was performed. In this series the mortality for like cases was forty-
six per cent., but inclusion of those colostomies in whom resection was ultimately
performed reduces the mortality to thirty-seven per cent. In forty-seven caecos-
toinies there were ten deaths, giving a mortality of twenty-one per cent. for simple
ca?costomy.

It is my impression that the mortality for colostomy would be lower if patients
had not to wait some days before the colostomy is opened. These patients are
suffering from an acute retention in the intestinal tract with toxic absorption, and
the sooner relief is afforded the better.
There is little chance of abdominal-wall infection if the following precautions

are taken :-The wound is tightly sewn around the delivered portion of gut, the
wound well vaselined, a piece of glove rubber about four or five inches in diameter
is taken which has a hole which will just take one's thumb; this hole is stretched
so that the protruding gut and its supporting glass rod is manipulated through it.
rhe rubber is then spread over the wound as a protection and it fits so snugly
around the gut that there is little chance of leakage from the open gut to the
wound. A rubber tube is placed in the gut and fixed by a purse string. About
half a pint of warm olive oil is run in and allowed to remain for a few hours. If
necessary the gut can be opened thoroughly in eight to ten hours. If the colostomy
is placed in the right half of the transverse colon, it does not complicate an
operation on the left colon.

A cwocostomy is a very ineflicient method of relieving an intestinal obstruction;
it may not be any easier to perform than a colostomy, acnd it does not drain the
gut; it is onl) a type of overflow and safety-valve. I have watchedl a patient on
whom a c&tcostomy wvas performed for an acute obstruction in the pelvic colon,
grow weaker and wzaker as the days passed, till he was unable to sit up without
support. A colostomy was then performed, and he rapidly gained so much strength
that he was able to go back to his business an apparently healthy manl for eighteen
months, before he finally faded away with his disease.

In this series, colostomy ancl resection had a lower death-rate than caecostomy
and resection, but the cases are too few for one to draw definite conclusions.

Mortality
Operatioin Number L)eaths per cent.

Caecostomy followed by resection ... 30 11 37
Colostomy followed by resection ... 6 2 33

The mortality of primary resections of colonic growths is exceptionally high.
In this series there 'were thirty-seven primary resections, with eighteen deaths,
giving a mortality of forty-nine per cent. Practically every other patient died. In
the cases that came to post-mortem, peritonitis was the chief cause of death. It
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would seem from these results that a two-stagedl operation is to be desired, unless
a type of Paul's operationi is performed. In this series this latter operation gave
the best immedliate results and the best late results. Unfortunately, the operation
is practically restricted to growths in the pelxvic loop, where the long mesentery
allows the glands to be removed with the growth. Local recurrence is said to be
common in this operation. It occurred in one case out of six in series A,. but in
twelve operations there were only two deaths, giving an operative mortality of
seventeen per cent. and a five-year cure of sixty-seven per cent. Recurrence in the
abdominal wall in Paul's operation is generally placed at ten per cent.

A preliminary colostomy has the advantage of draining the bowel and allowing
the atonic poisoned gut walls to recover. Also, wlhein the resection is completed,
the site of the anastomosis is not subject to the same strain of distencling gases
and the passage of fawcal conitents. Tlhus a weak area in the anastomosis is not so
likely to lead to disaster. It is well to make sure that the anastomosis is completely
healed and that there is no stricture at the anastomosis, before the colostomy is
closed. In one case in the series of hospital cases, death was due to the anasto-
mosis giving way at the suture line following the closure of the colostomy. There
is no urgeincy to close a colostomy, as it serves as a safety-valve should local
recurrence take place.

Devine cuts off the fteces from the distal part of the coloni inl his type of
colostomy. He then washes through the distal part with antiseptic solution till
he consicders that this part is sterile. Only then are resection and anastomosis
undertaken. I clo not think that with an ulcerated growth, sterility is obtained,
but the gut is comparatively clean and its wvalls have regained their healthy tone
with good circulation. I think one of my personal cases would have died had he
not had a Devine's colostomy. As it was, he only developed a localised abscess,
which recovered with free drainage. XVhen an anastomosis is performed in a non-
functioning colon, as after a Devine's colostomy, it is essential to see that the
agglutinated walls of the crushed ends of the gut are forced open; for there is now
no passage of contents to perform this function, as is expected in most modern
methods of axial anastomosis. In axial anastomosis I have found the Furniss
clamp a useful asset.

In growths low in the pelvic colon, where there is hesitation between attempting
an axial union and doing an abdominal perineal resection, the use of Rankin's
method of mobilising the floor of the pelvis will frequently save the situation, and
allow of axial union. In one case in which I made use of this method, the patient
was having normal bowel actions on the fifth day.

In the right side of the colon, end-to-side anastomosis, after Rankin, is prefer-
able to a lateral anastomosis, as the latter type does not completely divert the
intestinal contents. At a later operation the right colon and terminal ileum are
removed. In severe or complete obstruction of the ascending colon or hepatic
flexure, it is necessary to combine this anastomosis with a cwcostomy, as with a
competent ileo-cwcal valve, the part between this and the growth is a closed sac
and bound to perforate. This occurred in one of the hospital series.
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In any anastomosis the gut should be clean and the blood supply should bt
beyond reproach. Foo meticulous care in cleaning away appendices epiploicae may
injure the long arteriole to the anti-meseniteric border. There should be no tension
in or within the line of suture.

Shock, the second main cause of death, can be reduced to a minimum by careful
pre-operative attention, seeing that the patient is in a desirable condition for
operation,. spinal anwsthesia, gentle handling, a minimum of loss of blood, and
finally gentleness in moving the patient. Douglas Miller has shown by series of
blood-pressure records how a patient is shocked by even small changes in
position during and at the end of an operation (fig. 3). It is advisable in low
colonic growths to sigmoidoscope the patient after an interval. I have in one
case detected a small wart just below the anastomosis which was readily destroyed
by diathermy in a case where a colonic growth had been successfully resected.

It is difficult to know when to count a patient as cured. These patients are
frequently near the end of their allotted span, and if we can prolong their life
till its normal decline we should count it as a success. One patient in this series
had a small growth removed by a local operation, and came back twenty years
later with an inoperable growth in the same site. We have no record of the
pathology of the original tumour. Another patient who had a successful resection
of the rectum carried out was recorded as having died ten years later from
carcinoma of the uterus. This may have been a new growth or it is possible it
was a late recurrence of the former rectal carcinoma. Colostomies performed for
malignant disease of the colon have been recorded as having lived for five to six
years with the growth untouched. However, Rankin's figures seem to show that
where the growth has been resected death from recurrence after five years is rare.

CASE OF COIOSTOMY.
Patients should realise that a colostomy is not a severe handclicap. Many pro-

fessional men have had colostomies for years without their clients being aware
of their abnormal opening. The patient should be taught to regulate his colostomy
by diet or he can give himself a washout each morning. The colostomy belt is
unnecessary, and is dirty and likely to encourage prolapse. A pad of wool with
a broad belt protected with a piece of macintosh is all that is required.

R.V. HOSPITAL, BELFAST, 1925-1937.
OPERATIONS PERFORMED AND MORTALITY.

Description Number Deaths Mortality % Cures

Cawcostomies ... 47 10 21.3 0
Colostomies ... ... 30 11 36.2 0
Colostomy fold by resection 6 2 33.3 2/5 40.0
Cacostomy fold by resection... 30 11 36.2 2/15 13.0
Primary resections ... 37 18 48.7 6/16 37.8
Paul's resection .. ... 12 2 16.7 4/6 66.6
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ALL RESECTIONS (FIRST SERIES), 1925-1932.
OperatioIns ... ... ... ... ... 41
Died . ... ... ... ... 15
Recovered ... ... ... ... 26
Lived over 5 years ... ... ... ... 13

This gives an operative mortality of 39.5 per cent.; but a five-year cure for those
that survive operation of fifty per cent.

CARCINOMA OF THE COLON.
SERIES A (OPERATED UPON MORE FHAN 5 YEARS).

R.V. HOSPITAL, BELFAST.
Site Num-lber Alive

Caecum ... ... ... ... 10 3
Ascending colon ... ... ... 4 0
Hepatic flexure ... ... ... 6 1
Tlransverse colon ... ... ... 2 1
Splenic flexure ... ... ... 8 1
Descending colon ... ... ... 12 1
Iliac colon ... ... ... 6 1
Pelvic colon ... ... ... 31 5
Pelvi-rectal ... ... ... 8 0

Total 87 13
i.e., 15% cured.

One case of pelvic colon groxwth lived over three years after resection; cause
of death stated to be cerebral hamorrhage.- Another case died over four years
after resection from a perforation proximal to the anastomosis (Paul's operation).

All cases traced except two, who have not been certified as dead in Northern
Ireland.

RADIUM AND CARCINOMA OF THE LARGE BOWEI.
In this series there were fifteen cases treated with radium, and all these cases

were too advanced for other operative treatment.

Of the fifteen cases, two lived over three years, one lived over two years, four
lived over one year, eight lived less than one year.

In a discussion in the Royal Society of Medicine in 1935-, Sir Charles Gordon
WN'atson states that he has less recourse to radium than he had before 1931.

There were 149 cases treated with radium. These included
A-Operable cases who refused surgical operation.
B-Selected inoperable cases.
C-Radium preliminary to excision.
D-Limited perineal recurrence.

He had apparently complete cure in six cases which had been considered in-
operable, time of observation ranging from 4L years to 71 years.
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DISADVANTAGES OF RADIUM IN I REATMENT.

1. Fibrous stricture.
2. AnI excision may be made more difficult due to fibrosis.

RADIUM AND PAIN.
:3. Pain may be increased if an overdose has been administered or it may be

increased if there is ani ineffectual attack on the growtlh.
4. Radium should not be used in the presence of sepsis.

ADVANTAGES.
1. Occasionally a fixedl inoperable growth may be rendered operable.
2. Life may be prolonged in inoperable cases, as shown by S. Cade.

Stanford Cade has treated sixty-nine cases of inoperable carcinoma of the large
bowel. Of five treated seven years, one is alive; of seventeen treated six years,
eight are alive. Some still show evidence of disease.

The Radium Institute of Paris conisiders that as a rule the malignant tumours
of the large intestine are radioinsensitive, that rarely one may find a tumour com-
posed of immature cells, and these are radiosensitive.

In epithelioma of the anus, whlere the growth originates in the skin epithelium
and is niot a downgrowtlh from the bowel, a colostomy followed by radium is the
method of choice. WN'here the carcinoma is a dow/ngrowtth originating in the
mi1ucous membrane, radium lhas beenl disappoiinting.

Surgery meets with its greatest (lifficultics in carciinoma of the large bowel.
First, a patient with the chronic legions of advanced years, poor arteries, poor
renal function, poor lung wration, and poisoned with the contenits of a chronically
obstructed gut; second, a field of operation dlrenched with virulent micro-
organiisms; third, devitalised tissues on whichl to work. Yet in this unpromising
fieli the surgeoni may work buoyed up with hope. The disease is of low malignancy,
and more five-year cures can be claimed than in any other field of surgery dealing
NNith maligniancy.

Rankin reports over fifty per cent. of his patients as five-year cures. If we can
get the patient in an earlier stage of the disease and lower the operative mortality,
there is no reason why these figures may not be surpassed.

Before concluding this paper I should like to express my thanks to the honorary
surgical staff of the Royal Victoria Hospital for permission to study their case
sheets, from which m)y statistics are drawn; and to the hon. radiologist of the
Ulster Hospital for his co-operation in studying the function of the colon.
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Recurrent Abdominal Pain in Children
By J. S. MATTHEWS, M.B., B.CH.

from the Belfast Hospital for Sick Children
THIS paper is an atteimpt to elucidate the common causes of recurrent abdominal
pain in childhood of more than a transient nature, and consists of an investigation
of all cases admitted to the Belfast Hospital for Sick Children during the years
1934, 1935, and 1936, whose abdominal symptoms were of such a character as to
be considered worthy of laparotomy.
There are 134 cases in all, 130 have been traced since operation, and of these

all except five have been personally interviewed and examined; of the four cases
untraced, one had removed to an unknown address in England, two others to
unknown addresses in Belfast, and the last one died on the evening of operation.
Of the five cases traced without personal examination, reports have been received
concerning their present welfare, anid here I should like to acknowledge the
valuable help and co-operation of three colleagues in furnishing reports, one from
Derry, one from Dublin, and one from Donegal
The p-eriod elapsing since operation has, of course, varied greatly; the work for

this paper was not commenced till near- the end of 1936, and vet includes all cases
from the commencement of 1934; but no patienit was re-examined in less time than
six months after operation, as it was felt that less than tlis wxould not give a
reasonable trial of the treatment adopted.
Of the 13-t cases, forty-four wxere admitted in 1934, thirty-six in 1935, and fifty-

four in 1936; ancl of the total, sixty-three were males andcl seventy-oine femiiales.
The ages varied from 21 years to 144 years, with an average of 9 J, years.
The total time in hospital for the 134 cases was 2,315 days, averaging 17.27

days from admission to discharge, or 13.7 days after operatioil. This latter figure
may give a false impression of length of time, as the majority were under this
figure, the aveerage beinig raised by uncertain pathology in several patients whose
abdominal incision varied from the usual grid-iron being either paramedian or
split rectus, with a proportionately longer time for healing. The former figure, too,
may seem rather high, but in several cases the type of symptoms suggested varying
situations for the pathology, necessitating investigation as in-patients; onie patient
was a diabetic and required a period of six weeks for diet standardisation before
operation. The large majority of cases were seen at the surgical out-patient depart-
ment, and most of the investigatioi was carried out there before admission to the
wards.
The question of previous illnesses is very interesting, and inquiry discloses the

fact that two infectious diseases stand out in advance of all others combined,
namely measles and whooping-cough. No less than 114 patients (85.5 per cent.)
had previous history of measles, and ninety-three (69.75 per cent.) of whooping-
cough. The nearest figure is that of scarlet fever with twenty (15 per cent.), and
after that two for pneunmonia and onie each with diphtheria, meningitis, typhoid,
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otitis media, bronclhitis, polionivelitis, andl chorea. It may be argued that measles
and whooping-cough are common complaints in this age-group, but in view of
evidence of living pathology, later to be submittecl, it is suggested that the fre-
quency of these two cliseases is of more thain passing interest. This is confirmed
in a control group of cases admitted for burns and injuries and of a corresponding
age distribution, w,here it was found that only forty-nine per cent. had measles
and forty-nine per cent. whooping-cough. Of these, thirty-six per cent. had both
diseases, and thirty-eight per cent. had neitlher, wthile the remaining twventy-six
per cent. was equally divided between either disease. Physicians repeatedly remind
us that no two (liseases are more fraught with potential danger to the respiratory
system than these, togetlher with lowering of the general resistance, and it is felt
that lhere may be some etiological factor in the large numlber of cases of adenitis
found, as reporte(d later. B3rennemiiani, (jLioted by Collins, points out the high in-
cidence of respirator) infections associated with appendicitis in children.

Seasonal incidenice has been worked out vith some difficulty, mainly arising from
the ambiguity of history and of length of symnptomis, but an attempt has been
made to arrive at a fair figure for both the incidence of symptoms and time of
operation, and it is thought that this may best be shown by me.ans of Graph A.
This shows that there is an increase in the inci(lence of symptoms in the autumn
and winter, and diminution in the spring and early summer.
The districts of origin of the patients has also been investigated in an attempt

to discover any special area prone to supply an excess of material. These findings
fall naturally into two divisions city and country. Each of the fifteen city wards
has supplied patients, together with four of the six counties of Northern Ireland
and one from the Irish Free State. Apart from the hospitals in provincial districts
whlere an increasing amount of surgery is being performed, it must be remembered
that there are twvo other city hospitals for children-one quite close at hand in the
Ava Hospital, and the other on the east side of the city in the Ulster Hospital.
These facts will probably account for a certain imbalance between the size of ward
and number of patients stupplied. Cotunty Antrim sent seventeen patients and
County Down three, while one came from each of Counties Armagh, Tyrone, and
Donegal, i.e., twenty-three of 134 from the countr) districts. For the city it is felt
that a further Graph B may help to clarify the case distribution in the (lifl erenat
wsards. This graph supplies the population of each city ward for 1937, it gives the
actiual number of patients from each wNard and the number of patienits per 1,0()(
inhabitants of each ward. From this may be seen that Clifton, Duncairn, St.
Anne's, and Shankill wards provide 55 patients; the city provides 111 patients in
all, and these four wards supply just one less than the eleven other wards together.
The number per 1,000 inhabitants shoxvs a relative increase in Dock, Duncairn,
St. Aknne's, St. George's, Shankill, ancd Smithfield. The average number of patients
per 1,000 inhabitants is 0.29, showing that these w%ards are more prone to supply
material than the others.
The duration of symptoms has been found to vary greatly, and possibly this

may give some clue to their severity. The following table gives an idea and is
self-explanatory:
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Duration Number of patients
One month and under ... 33
One month to two months ... ... 8
Two months to three months ... 8
Three months to six months ... ... ... 28
Six months to twelve months .. .. ... 26
One year to two years ... ... 13
Three N ears . ... ... 8
Four years .. ... 4
Five years ........ .. ... ... 1
Indefinite ... ... .. ... 5

This shows the majority to be well under two years, and actually gives an
average of 9.17 months.
A great deal of interest anid pleasure has been derived from this investigationi

with much opportunity for insight into human nature, and while it is hoped to be
shown that the results are verv encouraging, yet mere words and figures can never
express the lively appreciation of many parents for the work of the hospital. Such
phrases as "never looked behind her,," "has done splendid," "appetite like a
horse," may not provide the best English prose, but are certainly very expressive.
The relative instability of households in districts may be gauged from the fact that
over thirty had changed address from the time of admission to hospital until being
re-examined. This, of course, adds to the difficulty of the follow-up and accounts
for the three untraced cases, but lends further interest when it is possible to follow
patients to a new address and usually impresses favourably. Visits have been
paid to twelve towns and villages throughout Ulster, to Clogher in the west, Larne
in the north, and Bessbrook in the south, and in all but one there was a good
reception. In this latter case it was thought unusual and irregular to inquire about
patients operated upon, and only with some difficulty was the situation explained
and the child examined.

CLINICAL.

In the clinical examination the following points were looked for in the history
and objectively :-Pain; nausea ancd vomiting; bowel funiction; teniderness and
resistance; tongue; wounid.
Pain is a constaint symptom, being present in all but one case; it is miiainlIy anl

intermittent dull to subacute paini felt in the abdomneni in a general way,\varying
tlmuch in severity; twenty-six patients (19.5 per cenit.) complained of pain in the
right side of the abdomen, only onie of these metntionie(d a start in the umbilical
region, settling in the right iliac fossa. There were four patients with a left-sided
pain, and four others whose pain commenced after- food: one felt it illost in th-e
epigastrium, and another after exercise.

'l'he duration of an attack varies from two to five days, and( the pain may be
felt from a few minutes to a few hours in the day, attacks recurring in a two- to
four-week cycle.
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The onset of pain after foo(d has in all these cases led to their admission to the
medical ward, withl the idea that the stomach or duodenumnwas the site of the
pathology, but investigation has demotnstrate(d in every case the causative lesion
to be situated elsewhere, andc mainly in the right iliac fossa.

At re-examinatioin of the 13(0 cases followiing operatioin, only eleven (8.47 per
ce't.)still coinplained of pain, andc all but tw,o confessecd that the attacks were
much less severe and less frequenit, while twkxenty others (15.4 per cenit.) lhad very
occasional mild attacks, and the rerailning ilnetX-nlinc (76.2 per cenit.) were quite
free.

It xvas found that nltauiseai was inot a prominenet smrptomi, occurriing usually
associated with vomniting, and(i even thein not always; forty-five platients complained
of nausea, that is, almost exactlv one-third, whereas sixty-five had vomited, that
is, just uncder half. Takeni together, these symptoms are Inot fouIn(d nearly so
frequently as pain, but must be considered as very definite symlptollls necessitating
careful examination.

At re-examination Only two patients sufferedl fromii naLusea and five from xomiting
(1.54 per cent. and 3.85 per cent.) There were very occasional attacks of nausea
in four cases (3.08 per cent.) aind of xomiting in six cases (4.6 per cent.).

In the question of bo-wel flunictioni, fifty-eight patients (43.,5 per cenit.) suffered
from varying degrees of constipation and twNo (1.5 per cent.) from milcd diarrhcea,
the remainder (55 per cent.) being quite reggular. After treatment, fourteen
patients (10.78 per cent.) complained of some degree of constipation, including two
whose bowel function hacd previously been quite satisfactory antd in wlhom01 a simple
appendicectomv had been performed; one had improxved and the remaining 115
(88.5.5 per cent.) weere quite satisfactory.

Teniderniess was muclh more promlilnent an(l camle next in frequency to the pain
itself; eighty-six patienits (64.5 per cenit.) wvere tenider oni abdominal examinationi,
mainly in the right iliac fossa. Fhis tenider-niess xvas well defined, but not at all
severe in any but txwo patienits; onie of these ha(d a kinked, conigestedl appendix,
ancd in the other the cccunm was bound( down to the pelvis and kidniey by peritonieal
banids. Operation re-duced tlmese fig-ures to a imiaximLltll of ninie (6.93 per cenit.) in
wxvhom tenderniess xvas eliciecl, anid eigh,t illore (i6.16 per ccit.) Imluchl less definlite,
the remaining 113 (897 per cenit.) l)eiuIg qulite free of teimderiness.

Resistance elicited at abdlominal1 eNiallmilnation nmay' wN'ell be considers d togethier
wxitlh tenderntess, and( was p resent iII twelnty-five Patients (18.75 per c ect.). [his
is thlie 'glard ing of R IIeIdle Slm,, -III( nlO, of coti -se, tlie r-esistancIe aid rigidity
iassociate(l wit I inl l x eiiiet of thle pareltal pleritolleuln ill an iiftlallllmator\ process
origiinatinig il time alppelndlix Ol elsewhere. 'I lie abdlomiiell in tfour cases was de-
scribed as dough-h, buit onl1 ill txvo of these was there any sigin of abdoominal
tuberculosisIs in en la mceillt fI Illescmi trlei gI'll-u". TheIc'Illmraining 1)5 Cas(SC (78/.75
per (cent.) were nolrmllal. .\fte'r Opelraition, four showed somne (Lefilite resistaiice,
two rather iiidlefimiite, amid t lie renriaii(ler, 12 - (93 per- entt.), were Iiormiial.

Uinfortuiatc ly, ii forty-fiv c cases tIme cond(itioni ol the toniguie was iiot always
notedl hult ill tilhe !eoiaimi- cigl-I -nilme eases foitvI-threCe WxCcr Llfurred ais(I forty-six
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normal. Occasionally thiS fLl--illg xxas assoc iated xwitli halitosis. Almost in-
invariably thiere xwas a clean, hiealtlhv tolngue at re-cexamination.
The condition of the wcomizd was carefully inquired into, anid revealed a satis-

factory outcome. In two cases there xvas slighlt keloid formasltion in the 'wound
and stitch-marks, onie casc where the scar was ratlher tencder-, aniothler which had
broken dowvn after operation and( healed by secondary initenitioni, anid finallx one
case where ther-c was a slight tendenicy to development of a herni.a. In the case
of the patient wlerc tle Wound had hiroken dowxxn, it appeared to be (uite u.sual for
him to have an! minor- cuit or xVounld become infected, and indee(d he has since
suffered a stiff xvrist-joint following a dee ( ut oii the arnterior aspect, which
became septic, no dotlubt involoino the wrist and carpal joints. Ilhe remaining, 125
patients show-ed the abdominal wound to he perfectlv satisfactory.

It was on inquiiV into opinions concerning the general hlealthl anid cotndition of
the patients follow-ing operationi, that the parents more (ldfilitcly manifested their
feelings regarding the treatmiienit a(lopte(l. In ordlier to unify the opinions, it was
decided to inquire concerning the appetite ancd x-eight. In six patients (4.62 per
cent.) the appetite was poor, xvith txelcth-six (20 per cent.) there was little change
but still quite satisfactory, while w-ith fifty-one patients (39.27 per cent.) it was

described as good ancl in forty-seven (:36.19 per cent.) as excellent. In the question
of weight, four patients were said to have lost, txventy-eight (21..56 per cent.) had
not lost any but hadinot gained mntuch, and(l the remaining ninlety-eiglht (75.46 per
cent.) had gained, soimie a great dcal, xxlhile Imlost hadl grown considerably. This
was the eulogy department, andl it x-as inost interestiing and gratifying to hear the
comments and uinsolicited testimonials.

XV"ith regard to the patient which clied, the folloxx ing ai e the facts. A female
child 41 years old had complained of vague abdIolominal pains for about four
months, with nausea and slighlt vomiting, suffiring from occasional constipation.
There wvas right-side(d abdonminal tenclerness, but nothinig else on examination
beyond a slight unexplainedl pyrexia on the evening before operation. The
anesthetic xvas av-ertin alone, of xvhich forty-three minims of a strengtll of 0.175
grains per kilogram body-xeig-lt was admiinistered at 10.10 a.m. The operation
was commenced at 10.53 a.m., that is, forty-five minutes later. Ihe abdomen was
opened through a right split rectus inlcisionl, and there xxas revealed a ptosed
cmcum held dowvn by numerous peritoneal bancls; these vere divided and the cecum
fixed to the posterior abdominal xxall. 1 he operation xvas finished at noon, lasting
sixty-five minutes. Later in the afternooni the child appear-ed to be considerably
shocked, aid x aS gien int rav enoiil. g ut Ose salines and dl ax enoUS and intra-
muscular coramilne, but in spite of energetic treatment cliedl shortly afterxvards. It
is thought there xas a special scnisitivity to av-ertill, possiblv xvith a liver less well
able to detoxicate this drug, ani(d it may be that the slight evening pyrexia mani-
fested a minor metabolic disor-der.

RADIOLOGY.
TIhe main aid to the diagnosis of abdominal pain is undoubtedly radiology.

Various methods may be used, inclucling screening, straight X-ray picture of the
1 (85



aibdomeni, bv barium enemata or barium meals. In the series under consideration,
only one patient had a straight X-ray of the abdomen, thirteen had enemata, and
forty-nine had meals.

I'he object of the straight X-ray is to determine whether there be any cause for
the symptoms apart from the intestinal tract, such as calculi in the renal system or
gall-bladder or calcifie(d mesenteric glandls. P'erhaps the fact that itl onlv one casc
a straight X-ray was taken will proxside a guide as to the usefulness of this
mie'thod, and a possible explanation is that even if the clinical diagnosis may
suggest mesenter-ic adenitis, and this be confirmed at operation, yet the glands are
in Imlost cases non-opaque to X-ravs, at any rate in children. In this one case
nothing abnormal wvas demonstrated, either in the X-ray or at operation, the
pathology being confined to the appendix. In two cases where barium meals were
dcone, X-ray opaque glands were demonstrated, but confirmed at operation in only
one of them, xvhere there were large masses of glands.
Of the thirteen patients who had opaque enemata, four xw-ere said either to be

normal or to show no gross evidence of disease. Dilatation of the cecum wNas
demonstrated in two cases, and other two showed ptosis; in three further patients
an enlarged loop of colon was clemonstrated, two as pelvic and orTe transverse.
Perhaps the outstandinig feature in most cases is the lack of tone demonstrated.
not onlv in the dilitation and ptosis of the crecum, but also in the diminished
(legree of haustration throughout the colon. Several times repeat X-rav photo-
graphs were performed after evacuation of the enema, to see whether any appreci-
able quantity of barium w-as retained, but in this series of cases none was found.
Such retention of barium wrould indicate definite stasis of an organic type, but
probably would be found more frequently in old-standing disease and in adults.

Following operation xvhere a repeat opaque enema wvas performed, it was not
uncommon to find an incompetent ileo-cecal valve with considerable quantity of
barium in the lower coils of the small intestine.

It is considered, then, that the opaque enema is useful in demonstrating stasis
of the intestine as revealed bx loss of tone of the colon, and provides a raluable
aid in diagnosis. Treatment should be dirccted along the lines of-

(1) Removing any structure, irritative, inflammatory, or otherwise, such as an
appendix or peritoneal bands, which might initiate or aggravate this loss of tone;

(2) Performing a plastic operation on the caecum itself. to enable it to recover
the lost tone.

Lester uses an opaque enema to demonstrate lesions of the right lower quadrant
c lone; Rose and Carless advise the use of stereoscopic pictures to avoid the wrong
interpretation of supposed kinks b) the overlapping of shadows : this is specially,
applicable in the interpretation of photographs of the flexures of the colon.

WVith regard to the largest group of cases, that of the barium meals, there are
forty-inine patients in whom this investigation was carried out. The usual procedure
is to use the one meal, and of this to take as a rule three photographs-immediate,
four hours, and twenty-four hours after ingestion of the barium; in certain cases
this is varied, and pictures are taken at seven hours and thirty-one hours after.
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WVhile this procedure serves to demonstrate the stomach and intestines, yet only
rarely is the appendix visualised. In an attemiipt to remedy this the teclhinique was
varied, and now a saline aperient (2 oz. of mist. alba.) is given after the inter-
mediate picture is taken. This has resulted in much better and more frequent
visualisation of the appendix Nwith corresponidiingly greater help to the surgeon.
This altered technique was adopted at the end of 1934, and some idea of the
improvement will be gathered from the following table.

Appendix
Year Patients Meals Percentage seen Percentage
1934 44 8 18.1 2 25
1935 ... 36 13 41.66 5 38
1936 ... 54 28 .53.5 18 64.3

This table, of course, shows an absolute increase of meals, also a considerable
relative increase in appendices visualised, and this explains the increased number
of meals on the grounds of greater accuracy and usefulness of the photographs.
A further point of technique has been introduced in conncetion with the twenty-

four-hour picture. TIhe abdomen is carefully palpated, ancd over the site of maxi-
mum tenderness a radio-opaque object is placed and the photograph taken. In
many cases this radio-opaque object is found to correspond with the site of the
appendix. The findings of these cases slhow an interesting variation in accordance
with the pathology, showing lhow this exerts its influenice oIl the (lifferenlt parts of
the alimentary canal.
Of these forty-ninie cases, there are ten where the only demonstrable

abniormality lay in the stoimaclh; this coInsists of a barium resi(lue at four or seven
hours, probably (lue to pylorospasm of a reflex type, as distinict from organic
pyloric stricture. Included here are three cases showing varying dcgrees of gastro-
ptosis. Following operation (appendicectomy alone), repeat barium meals were
performed in seven cases, two of these still showed resiclue, one slight and the other
rather more, while the remaining five showed none.

In another group there were eleveen cases wh-ere the stomach was abnormally
long in emptying, with residue at four hours, and where the appendix was visualised
and also abnormal at twenty-four hours. Here again repeat meals were performed
after operation in six cases; four showed Ino residue, one had a slight residue, and
in the other case an error was made in the time for X-ray, being at seven hours
instead of four hours, so no conclusion can be drawn. This group includes one
case where, as well as abnormalities demonstrated in the stomach and appendix,
there was heavy scattering of barium in the small intestine.
Taking these two groups together, there are twenty-one patients (42.8 per cent.)

demonstrating reflex-pylorospasm andl gastric retention; thirteen have had X-ray
examination following operation, with nine (69.2 per cent.) showing no residue;
three (23 per cent.) where there is still slight residue, and one indeterminate.

In discussing the nerve supply to the ileum, cecum, and appendix, Lester says
that "this is intrinsic and extrinsic. The extrinsic supply comes from the vagus
and sympathetic carrying afferent and efferent fibres. The sympathetic fibres pass
to the semilunar ganglion, which also connects with the stomach." Reflex pyloro-
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spasm is wvell recognised, and it wouldl appear that, in so far as this condition
follows a lesion of the ileum, cacum, or appendix, the mechanism of its production
is by this sympathetic nerve supply via the semilunar ganglion. Lester further
states that "where X-ray showed pylorospasm and right lower quadrant abnorm-
ality, with or without post-pyloric ulcer, that operation on the right lower quadlraint
alone gave complete relief in many cases."
A further group consists of those cases where the sole abnormality is found in

the small or large intestine, a normal stomach, and the appendix not visualised.
There were seven (14.3 per cent.) of these cases, four of which showed intestinal
hypermotility, two showed the opposite condition of ileal and right colon stasis,
while the last one demonstratedl a spastic colon with some tendierness at the lower
end of the cawcum, together with a calcified mesenteric gland. 'I'ogether with these
are three further cases where, as well as an abnormality of the gut, the appendix
was also considered abnormal. Of these ten cases, seven had repeat meals follow-
ing operation, and showed that in six cases (83.7 per cent.) the abnormality had
disappeared or was much improved, while the remaining one was still the same.

There was one group where the appendix alone was considered pathological, and
here were abnormalities of shape, of bore, with varying size of lumen, retention of
ftecoliths, prolonged stasis of barium, and local tenderness. For obvious reasons
no meals wxere repeated in this group.
The final group consists of six cases (12.25 per cent.) where no abnornmality of

any kind was found, andl xvhere again no repeat meals were performed.
Altogether of the forty-nine patients, twenty (40.8 per cenlt.) had repeat meals.

This, of course, does not mean that they all had to undergo the complete series of
pictures, but only those corresponding to the times of the abnormal pictures of the
original investigation. Of these twenty repeat meals, fifteen (75 per cent.) show
complete recovery from the previous abnormality, four (20 per cent.) still have the
original abnormality in lesser degree, while one is indeterminate.
As ai(ds to (liagnosis, Lcst,r uses the following methods of ra(liology-
(1) Barium enema to show right lower quadrant abnormalities. 'I'he advantages

of this course are obvious, but he omits to mention other anatomical abnormalities,
such as redundant loops of colon. h'l'ese are mentioned by 'Morse and Demmer,
and the latter quotes three cases of megasigmoid in children whose symptoms
completely disappeared following appendicectomy alone. It is dliflicult to find any
writer who uses the barium enema to determine large-bowel stasis in spite of its
manifest possibilities of usefulness in this sphere.

(2) Barium meal (a) to include pvlorospasm and deformed duodenal cap. This
method is commonly used here as mentioned above, and experienlce shows that
appendicectomy alone is often sufficient to relieve all trace of pylorospasm; (b) an
appendix angled or kinked is abnormal, also one filled for three dlays. T'his is the
standarcl used here,. except that it is usually considered abnormal if there is
appendicular retention of barium for twenty-four hours; several cases are, however,
shown with retention for forty-eight hours and over. Hornung emphasises the
value of X-ray examination of the appendix, and quotes a case where the appendix
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showe(d filling at twenty-four hours. In the mid(Ile of the shadow was an inter-
ruptioni, an(1 this was found at operation to correspond with a stenosis; Hornunig
believes that prolonged filling of the appendix is an important sign of chronic
appendicitis. (c) "Persistent deformities of the coecum and terminal ileum are also
conisidered abnornmal," and this finds acceptance here.

At this pollnt onie other feature mentionied by Lester should be nioted, that is,
the (Iliestioni of after-treatment. He ernphasises this aspect, and states "that conisti-
pation is not all relievedl at once, but nieeds the usual medical treatment"; more
important is the treatmtent of gastric symptorns in the matter of bland diet, adequate
mastication of food, and regular meals. The reason this is mentioned under the
heading of radiology is because of the large proportion of patients showing pre-
operative four-hour gastric resicdue, an(l the not inconsiderable number showing
some degree of post-operative residue. It is thought that adequate after-treatment
might still further reduce the proportion of patients with complaints and those
showing four-hour gastric residue.
De Martel andl Antoine recommenid systematic X-ray examination of all patients

with symptoms in the right iliac fossa. They emphasise the value of fluoroscopv,
as this method gives information on the state of the intestines in time and space,
whereas a film shows only a momentary image; it demands, however, more time,
and there should be co-operation between the physician and radiologist. The)
favour the intestinal transit method rather than the opaque enema, though both
are indispensable at times. Anatomically, alterations of situation, shape, size,
calibre, and specially of mobility and tenderness, should be looked for. Physio-
logically, alterations in rate of progress of the meal should be noted; they state
that the cacum should be empty twelve to fifteen hours after ingestion of barium,
and if later than this there is delay. This arises in painful mechanical syndromes in
the right iliao fossa. It is suggestedl that during times of pain the cecum empties
en bloc and transit is accelerated, but between painful crises the cecum empties
b) overflow, and delay is manifest.

Several authors are quoted with widely varying figures for visibility of the
appendix-palpation under the fluoroscopic screen helps to reveal certain hidden
appendices, but an absence of append3icular image permits of no conclusions as to

the integrity of the appendix. Jaisson says the appendix is empty at least in
twelve hours after the caecum. \X'hen the appendix is diseased, there are filling
defects, kinks, vacuoles, and specially local tenderness anid immobility. A retro-

caecal appenidix may become visible after the cecum empties. A lhealthyr appendix
should be empty in thirty-six h1ours, but a diseasedl one may rcmain visible for
two to three days. According to Spriggs, intestinal hvpermotility is a sign of
chronic appendicitis, but occurs only rarely.

PATiOI-OGJ Y.

TFhe subject mattet for this falls readily inito tirt-ee mainl groups
1. Clhronic appenclicitis.

. Mesenteric adenitis.
3. Abnormalities of cacunm ail colon.
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There are also several sulbsidliary groups consisting of minor combinations of the
above.

In the group where the appendix alonle can be called pathological there were
seventy-one cases (53;25 per cent.), an(l inasmuch as attacks of symptoms have
been recurrent, it is claimed that this group consists of cases of true clhronic
appendicitis. \Vriters differ as to whether or not there is such a coniditioIn. For
the affirmative there are Mlenon, Signorelli and Hoseni, Lester, Hertzler, Helwig,
Morse, \alklillg, and otlhers, while Schlrager and( Collins (1o not seem very sure.

Hertzler gives three axiomls as criteria of all evidence of chronic appendicitis,
an(l one of these is that symptoms must be permanenitlI cured by appenclicectomly.
WN"hile it is not claimed that all cases have been cured completely of symptoms, yet
this group shows the highlest percenitage of good results, incluLdling conisi(lerationi
of all cases of even slight complaiint; fourteen patients (19.7 per cenit.) of lhe
seventy-one have occasional much less severe symptoms, and thle remainiing S0.3
per cent. are quite well. These results are just twice as good as those of MIelchior
quoted by Helwig, with whoim only 40 per cent. of patients xvith chronic appendi-
citis are relieved by appendicectomy.

In thirty-six cases (50 per cent.) the pathology was attributed to kilnks, spiral
twists, and hairpin bends of the appendix caused by abnormal peritoneal relations,
whether ain uinusual thickeining of the meso-appendix, separate peritoneal bands,
or fibrous and vascular adhesions caused by previous attacks. Inl several cases the
omentum was adherent to the tip of the appendix. There can be Ino doubt that all
these play their part, for it has been found frequently on opening such appendices
that the wall and mucous membrane are abnormal, usually at the point of attach-
ment of the appendicular end of such bands.

Hertzler states another axiom, antd says that "the appendix is a part of the gut
and(l must behave as suclh," overlooking the two facts-

(1) The gut shows varying formii to suit varying physiological needs.
(2) The appendix is a cul (le sac.

Surely on this form of the appendix as a cul de sac depenids the whole basis of
appendicular pathology. Lester- speaks of the factors wlhiclh prevent proper empty-
ing of the appen(lix. Peritoneal bancls inhibit the niormal appendicuilar free(lom of
movement in the abdomiinal cavity, andl locally hind(ler peristalsis of the appenidix
anid so of proper emptying. CoInstr ictiolns ill the wall frequently occur at the
attachmenit of these bandls. Collsequelltl-, fEces eniterinig the appendix passinig-
beyond kinks caused by sucLh banids findl ani organl wlhich has (lificulty in emptying
itself, and the fiecal matter becomes inspissated, forming a facolith.

Such anl appendix becomes much more liable (Helwig) to invasioil by the in-
testinal flora, tlhrough anl abr-acle(d atn(d ulcerate(d mucous membrane (l ester)
producinig attacks of appendicitis. Suchi attacks may cause miniimal subjective
s imptoms; in fact, Hertzler speaks abouit acute attacks without symptoms.
Eventually these attacks are re,-istered wxith increasing coInsciousIness, anid medlical
adxice is sought.

Dealinlg with thle apptndix itself-, it is considlered( fromii the externlal and initernial
aspects.
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Exterially.-The length and size of the appendix does not appear to bear any
close relationship to the age of patienit or durationi of symptoms; in this group nine
appendices were conisidere(d of (lisproportioniate size or lengthl. Tlhe general
appearance of the appenidix at operatiotn is a useful observation, as eleven of these
seventy-two (15 per cent.) showed definite congestion of the superficial vessels in
contradistinction to an active dilatation associated with acute inflammation. This
would indicate some degree of interference with an adequate circulation to the
appendix following stasis. It is considered that in the chronic case the position of
the appendix relative to the cacum or ileum is of considerable importance, that is,
whether the appendix lies in the 'pelvis, retrocwcally, or in a more usual situation.

Itutertnallv.-The most striking feature of the interior is the condition of the
mucous membrane. Normally it is a pale yellow (Crymble), but in not less than
thirty-one cases it is reportedl to be either pink, red, or reddish blue, mostly of a
local (listribution, and again frequently dependent upon the position of the ex-
ternal tethering bands. Again, it is found that in nine cases petechial haemorrhages
are present in the mucous membrane, and in a very few free blood. WVith regard
to this question of petechie, it is much debated as to what is the full significance.
Some maintain that it is a true criterion of the chronic appendix, and that any
appendix showing them is pathological; others again claim that their presence or
absence is largely a matter of operative technique in clamping the appendicular
vessels and the appendix itself preparatory to appendicectomy, thereby causing
sudden alteration in the blood-flow, with raised intravascular tension and conse-
quent rupture and extravasation. Referring to this matter, Young mentioned that
he had several times stained sections of such appendices to demonstrate the
presence of hamosiderin from disintegrated red blood cells, but always with
negative results, it being felt that had such petechioe been present for any con-
si(lerable length of time the red blood cells would have broken down with local
deposit of haemosiderin. The inference is that such red blood cells constituting
the petechia have not broken down, but that their presence is most likely due
to recent cliapedesis or rupture of minute blood-vessels. Lester maintains that true

pathological changes are visible to the surgeon alone, and if we accept this and
limit his vision to the gross pathology of the external aspect of organs, it may
seem peculiar that these petechial haemorrhages are present in four cases where it
was considered that the whole pathology was enlargement of mesenteric glands.
Against this criterion of pathological change (Lester) is the presence of altered
mucous membrane, whether local or general, because only one-third of these
showed extertnal congestion. As it is obvious the surgeon cannot inspect the
mucosa before removal, the only proper procedure is to remove the appendix in the
presence of recurrent symptoms, even if there be little or no macroscopic changes
(Beuttner, quoted Hertzler).

Considering one other feature of the internal aspect, there is the question of
faecoliths as distinct from the mere presence of faeces. They were found in twenty-
five per cent. of cases. Possibly this may give some idea of the duration of
symptoms in these cases. Here is unquestioned evidence of improper function and
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increasing potential danger with each succeeding attack. It is surprising that
more cases wete not founcd wvith coproliths, but possibly the attacks of most of
the remaind(le- were of insufficient (lUration. In several cases the facoliths wXere
multiple. Mlost of the faecoliths wvere found at the tip, andl of these the majority
were distal to a stricture.

It xx'as found that in onily two cases where the appendix was opene(d that thread-
worms wvere present, so that in this series their presence as an etiological factor
is not of great importance.
\Vhen considering the internal cond(lition of this group of appendices, it shoukl be

pointed out that sixteen of the seventy-two appendices were preserved intact for
histological examination. In cotntnectioni with the state of the appenidix-wall it wNas
founLd that thirty per cenit. of cases showed (lefinite macroscopic thickening or
stricture. In some cases the thickeninlg appeare(d to be in the muscle lay-er,
giving the impression of compensatory hypertrophy in an attempt to increase the
expulsive cleansing power. Aschoff mainitainis that anatomical changes (lemon-
strable in the appendix are the result of previous acute inflammation. Hertzler
thinks this would slhow an increasing incidence of appeli(licitis with a(lvalncing
years, but, as Helwig savs, there is no doubt this process in many cases colitilLues
to complete obliteration of the lumen, with probable freedom from further attack.
Helwig also says that it is a false assumption that appendices showing chronic
healing or receding changes cause symptoms; it mav be asked, however, w1hy in
the absence of other pathology clo they have recurrent attacks and why does the
removal of such an appendix cause so pronounced an improvement? He further
a(lds, which will receive more general approval, that in an appendeliceal lumen of
decreased calibre, retention of contenits and subsequent bacterial invasion take
place with greater ease than in any other type.

Included in this group is one case where, together with the patlhological appendix
there was a redundant loop of pelvic colon. This loop was left untouched, all(i
the subsequent history justified this procedure, as the patient later had no complaint
to offer. Demmer mentions three children with megasigmoid in wvhom chronic
appendicitis was found, and after appendicectomy the symptoms of megasigmoid
also disappeared. He suggests that chronic appendicitis might be responsible for
megasigmoid. Morse says that at birth and in infancy the large intestine and(i
especially the sigmoid is relatively longer in proportion to the small intestine than
in later life, and attainment of adult relationships is often delayed. This produces
redundant colon, wvhich is abnormal, ancd though it is not dilated, is a common
cause of constipation. The treatmenit is symptomatic, and must never be operative.

rhere were also three of above cases where the cacum wvas ptosed, descending
into the pelvis, but appendicectomy alone was considerecl sufficienit treatment. Two
of these patients still complain, an(i it is suggested that possibly some plastic
operation on the cacum might be useful in similar cases in the future, to help to
overcome the probable phvsiological dysfunction following an abnormal position
of the caecum.

IThe next largest group of cases is that where the sole pathology is reported to
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be mesenteric adenitis, and there are in all twenty-two cases (16.5 per cenlt.); five
of these are described as consisting of large masses of glancds, one of Xxhichl shows
some dcegree of calcification; in eleven further cases the report is that glands are
present, and in the remaining six only a fewv, localised mainly to the right iliac
fossa. As may be expected, this group provides the greatest number of poor
results, nine of the twenty-two (40.9 per cent.) complaining, and in rather more
(lefinite terms thain in the previous group. There is a great cleal of (lisagreeniciit
as to the presence and nature of such glands.

Anatotinically.-Quain describes the mesenteric glands as consisting of 1 30 to
150 or more, seldom larger than an almond, most numerous in that part of the
mesentery correspondling to the jejunum and largest around the truink of the
superior mesenteric artery. Leaf says that "ten or more glancls follow the course
.of the ileo-colic artery and its branches." These will then drain the lower six
inches of the ileum, the ileo-cacal valve, the cwcum and appendix. Irxvin and
Schrager both classify mesenteric glands as occurring in three groups

(1) close to the mesenteric attaclhmient,
(2) in the mid-mesentcric portion,
(:3) at the root of the meseintery,

and liminishing in size when traced downwards. They are small, pale, flat, aI

mox-eable, most occurring in the ileo-cacal sector.
.-As regards the pathlology, the coInceInsus of opinlioIn appears to be that Imlost of

suchl glands when enlarged are tuberculous, but in this series only five of the
twentv-tNxo could, from the macroscopic appearance, be attributedi to the tubercle
bacillus. Irwxin quotes Huesser, that wlhere gland(s wvere foundl to be tuberculous
by pathological examiinationi, the result would have been the same hadl judgment
been balsed on nak,ed-ee ecxamination alone. The remainder may be tuberculous,
but possibly came to operation before the usual picture had Ihad time to develop.
,A few cases had a IManitoux test performed after operation, with positive results.
Mforse publishes results seventeen cases, thirteen tuberculous, seven cases (41.2
per ccnit.) complained of recurrent abdominal pain; compare 40.9 per cent. in this
series of twecnty-two cases. He stresses the value of a Mantoux test.

Collins quotes Speese to say that tubercle is an infrequent cause, but this is
usually secondary to appendicitis; he himself recommends laparotomy as the only
safe course, and advises leaving the appeiidix if the glands be either acutely in-
flame(d or tuberculous folloxving examination of a frozen section. It would appear
to be very questionable treatment to allow an appendix to remain in situ, ready
anI wvillinig to become the seat of further pathology in the future, necessitating a
further abdominal section probably under conditions far from ideal or indeed where
surgical intervention might not be procurable. Collins' patients are kept in bed
till the eig1hteenth clay; on a bland diet, heliotlherapy, and restrictedl activity for
six months, resulting in a cure. When they become healthy, all septic foci are
removed.
\Valklinig compares adenitis ancl appenidicitis in the close similarity of the clinical

con(litioni. He maintains that chronic appendicitis may start as such or follow an
acute attack,' and advises removal of an appendix in cases of adenitis, with

193



probable automatic cure. This corresponids more with the experience of the present
series of cases.

Signorelli and Hosen discuss mesenteric adenitis un(ler three types
(1) glands discrete, enlarged, inflamed, simulating acute appendicitis;
(2) a mass of glands round a caseous gland or small abscess;
(3) healed adenitis often traced to a chronic appendicitis.

They hold that mesenteric adenitis results from absorption of foreign toxins or
bacteria via the gut, that the bacterial content of the gut is influenced by the
gastric barrier, whose efficiency varies with the concentration of H.Cl., this being
lethal to staphylococci, streptococci, and B. coli, but anthrax and tubercle bacilli
pass it. The factors influencing its effectiveness are

(1) Number of organisms swallowed;
(2) Hydrochloric acid concentration;
(3) Length of exposure and relative resistance.

TIest-meals were performed, using the histamine technique, as a criterion of
achlorhydria-this was present in two cases out of twenty-five reported.
The theory is, to strengtheni the gastric barrier evsen in a normal stomach. In

cases representing the result of mesenteric gland pathology there was marked
improvement with relief of sympton-s in all cases. 'I'he acid was stopped in two
months, and no remissions occurred in nine months. This is most interestitng, but
obviously open to many objections:-

(1) Diagnosis.-There is no mention of how this was arrived at vith accuracy.
(2) Hydrochloric acid is a digestive secretion, and these patients mayt have

been suffering from indigestion.
(3) Apparently a normal gastric H.CI. concentration is insufficient, so pre-

sumably everyone with a normal acid curve should have mesenteric
adenitis.

(4) In their series of cases it cannot be correctly determined which organisms
may have caused the symptoms. It cannot have been staphylococci,
streptococci, nor B. coli, as the normal gastric barrier is lethal to
these, also anthrax and tubercle bacilli pass the barrier, and are there-
fore unlikely to be influenced by increasing the hydrochloric acid
concentration.

TIhe figures are, however, very interesting, and further investigation should be
carried out and the treatment given an exhaustive trial, as any procedure should
be undertaken which will give good results avoiding laparotomy.

Schrager has many points of view in common with our own; he speaks of these
cases as being most common in children, specially during seasonal epidemics of
respiratory infections, and clinically assume the aspects of the acute abdomen.
This is the feature already referred to in the introduction of this paper, as measles
anid whooping-cough may well be considered as respiratory infections. He also
says that enlarged glands are discovered(lduring laparotomy in proportion to the
curiosity of the surgeon; many are tuberculous, but of other etiological factors
he mentions influenza, throat and( respiratory infections; he claims that abdominal
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pain is presetnt in twentv-five per cenit., andl proposes a selective localisation of
infectioni in the coloni or small intestine, with secon(lary involvement of the glands
producinig pain and vomiting. Occasionally staphylococci and streptococci have
been isolated from the mesenteric lymph-glands, morphologically the sanme as those
recovered from the throats of corresponditng patients. He maintains that early
tuberculosis shows merely a lymphatic hyperplasia, and recommends that if there
is a doubt as to the pathology, laparotomy should be performed if the patient is
not acutely ill, and( vice versa. Many patients with extensive mesenteric adenitis
remain well after appendicectomy, andl it is suggested that the improvement is
clue to hyperaemia following operation.

Irwin maintains that most are tuberculous, but agrees with Adami that other
organisms may be the cause, and also lays stress on the presence of septic foci. In
the presence of gross glandular enlargement, he finds:-

(1) Abnormal irritability of the intestine, with spasmodic contractions, specially
of thc circular coat on handling. He suggests that the pain is due to
irregular peristalsis caused by the cutting off of central control to the
autonomic nerves by the swollen glands.

(2) Spasm of the pylorus, seen at operation anid in a mo(lerate gastric residue-
six hours after barium meal.

Short findls great difficulty in providing a differential diagnosis between appendi-
citis andl adlenitis, a(lvises appendicectonmy and then removal of enlarged glands if
found. He explains the pain of adenitis on the grounds that the splanchnic nerve-
fibres of the mesentery traverse the lymphatic glands, that a peristaltic wave pulls
upon the subjacent mesentery and the gland betweeni its leaves and irritates the
nerve-fibres passing through it; when the wave passes the pain ceases. This
rather provides a condemnation of his plail to remove the glands, as he must then
interfere with the autonomic fibres, and then again his explanation would indlicate
that pain was felt with each peristaltic wave, which is not the usual experience.

A further group of cases is provided by a combination of the twx\o foregoing,
namely, where both appenidix and glands are considered pathological, and of these
there are thirteen, six of which would suggest greater disease in the appendix
than in the glan(is, and seven with the gland(ls more affected than the appendix.

Dealing first with the six cases of appendicitis with mild adenitis, it is sug-
gested that the appendicitis is primary and the glands have become secondarily
involved, as so often occurs in all areas of the body following mild inflammatory
processes; for example, the cervical adenitis following tonsillitis or dental caries.
There is always pain and ten(lerness in such cervical glands, and it would only
appear reasonable to suggest a similar train of events in connection with the
appendix. The outcome will be that, instead of having an appen(licitis only, there
will also be an adenitis producing further symptoms, and, as Schrager suggests,
the appendicitis may subside with conscervative treatment, but later removal will
not prevent invasion of lymph-glands, and these may remain active. Ihis is fairly
well borne out in the present series, as of the six cases in this group, two (33.3
per cent.) still complainedi of occasional attacks of pain. rhe remaining 66.6 per
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cent., of course, appear to be cured, and probably in thleir case the glandcls were
able to recover their normnal function. Irwin menitions the rarity of find(ing ttuber-
culosis in the lower ileum, and conclu(des wvith Calmette that tubercle bacilli can
pass througlh intact mucous membrane and leave no trace. Schrager again says
that the intestine and appendix may be normal macroscopically at tlle time the
adenitis is apprehended, suggestinig that the original lesion may have healedl and
the mesenteric response persisted. In this group, kinks and twvists of the appendix
occurre(l in four cases, and one showNeed ani abnormal meso-appendix, two were
unusually large anid long, three showed external congestionl, anid fouLr a re(idess of
the mucosa, while one appendix contain-ed a ftecolith and another showed a strictuLre
in the wall.

In the correspond(lin-g group, where the main pathology appeare(d to be situate(I
in the glands and to a lesser extent in the appendix, there were se-en cases (5.25
per cent.). Here it is temptinig to thinik ini terms of double pathology, namely, a
chronic affection of the appen(lix and tuberCulosis or other infection of thle gland(ls;
possibly the glands may have becoimie involved, with tuberculosis secondary to
the appendicitis. As with the other group, two patients still comiiplaini of slight
occasionial abdominal pain, that is, 28.57 pcr cent. Consideritng the pathlology, one
appen(lix showed a kinkl;, one ha(d a stricture, two showed externlal congestion,
wvhile only onie had red-colourcd mucous membrane. By comparing the pathology
of the tw,o sub-groups, confirnmationi is obtained in the belief that in the latter case
the appendix is only of subsidiary itimpoI-tanlce. In assessinlg tlie IeSUltS, it sh1ould
be pointed out that onie of the four untrace(Ipatients belongs to this group, so thalt
the improved results in this sub-group as compared with the former are mlore
apparenit tlhan real.

'l'he tlhird main group conisists of those cases where tlher-e wnas an abniormality
ot the cwecum. TIhis generally meanit ptosis together with dilatation, cauisedl in malnv
cases by peritoneal band(s of a congenital type and in certain cases by acquired
adhesions. There were sixtecen patienlts (11 per cenit.) in wlhomii this was conisidered

the main pathology, and( in three others the appenidix Was also involved in the
tetherinig bands. Appendicectonmv wxas, of course, perlorme(d in each case, but as

wvell as thlis ain attempt was made to overcomie thle ptosis of tlle ccVumLI by (dividing
the peritonleal bands hol(ding it dow\n and(i by sutLilrlg the Cicum to the posterior
ab(lominial w\all w\ell above the previous site. InCluded in tlle sixteen patients With
ptosis of the c~ecunm are two xwho also were fouind to have a redundant loop of

pelvic coloni. As in the case of the patienit wx-ith appendicitis and megasigmoid, this

loop was left utltouclhed, and results wcre good in botlh cases.

B3efore the results are analysed, it slhoul(d be poinitedl out that three of the four

untrace(I cases belong, to this group; two of thesc had removed to I1eXV (listricts
and(i could niot be traced there, and the other one died, as alr-ea(ly explailled.
Altogether ther-e were onlyl three patienlts with any complainits, that is, 18.75 per
cenit. of the group, or 2?3 per cenit. of those traced, and this compares favourably

withi the larger group \\here the appendix alonie was pathological. It is unlortunate
that this group should be so muclh smn-tller thani tlle others and that in it
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there shoul(d be sueCh a large proportion untrace(l. In the three cases where the
appendix was involved wvith the cecuni, the results were excellent, and if these
cases are combine(d in the former group, better figures are obtained.

All of these ninieteein patients were giv-eni normal serum both before anld after
operation, in an attempt to neutralise the toxins and sepsis associated with abnormal
putrefaction in the ptose(l c.ecum.

Referenices in the literature to this type of case are rather rare. Lester says
that kinlks and adhesionis of the appendlix are generallv recognised, and that
aclhesionis both congenital andl acquired also affect the catcum and terminial ileum,
limitinig mobility. Symptoms are doubtless reflex, impulses passinig to synmpathetic
ganiglia initerfering with nornmal peristalsis, causing stagnationi of intestinial coIn-
tents and( conistipationi, togethler with right lower quadrant pain. He explailns the
pain as clue to peristalsis or c*ecal dlistensioni causinig peritoneal irritation by the
pull of peritonieal hands; on examination, there is tenderniess anid gurgling,. Ihis
explanation of the fiindinlgs seems reasonable enough, but there appears to be a
simiipler one and probably of eclual merit, that is, the mechanical factor. A ptosed
c^ecuni hias greater diffcultv in securing efficient enmptying, with resulting stasis
of intestinal contents, speciallv so if there are in adclition anchoring peritoneal
bands.
De 'Martel ancl Antoine describe the normal caecum as having a lateral mobility

of about two centimetres, and quot,e Wilms as stating the criterion of a mobile
cavcum to be one whose displacemeint in both directions reaches and exceeds nine
to ten centimetres. Thex' further state that the mobility of the cecum increases
pathologically when the lenigth of the ccecum is increased. It is this abnormal
mobilityvwhich allows it to become displaced, painful symptoms resulting, caused
apparenltly by mechanical ftecal stasis in the cwcum, with abnormal fermentation,
delay of c-ecal evacuation, and then cecal clistension and dilatation. I'ain may be
only mildl, as a feeling of weight due to the effort of the organ to empty itself, or
becoming more serious as "cawco-colics" or acute paroxysms due to kinks or torsion
of the caecum. In the presence of severe, frequently recurring attacks, De Martel
has performed an ileo-sigmoidostomv with good result, leaving the right colectomy
for a future occasion, should the need arise.

Irrespective of their intensity, the painful manifestations merely denote a
hincdrance to the passage of faeces and gas in the cecum and right colon, and as
well as the mobile cecum as a cause, these symptoms result from adhesions,
congenital or acquired, which fix an(i capture the ptosed caecum in the pelvis and
hinder its contractions. The caecum in this latter state is a sac more voluminous
than usual and inert, having its dimensions increased in all directions, it is barely
moveable, undergoing a change of form instead of showing the usual active peri-
stalsis. In this case tenderness on palpation is probably due to an inhibited tendency
to displacement of this fixed ptosed cawco-colon. In such a caecum there must
obviously be considerable delay in evacuation in the ascending colon, and this may
be accompanied by a certain degree of ileal stasis, with associated minor digestive
disorders of a reflex nature.
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This condition of the caecum may be due to perivisceritis of the lower quadrant,
as a stage following that of the ptosed fixed coecum. Lesions of the appendix are
very important in its causation, also pre- and retro-cwcal adenitis and tuberculous
peritonitis.

In discussing chronic appendicitis in children, \Valkling mentions both a mobile
caecum and congenital kinking of the caecum as differential diagnosis.

Lester lays emphasis on the treatment of these cases, advising thorough freeing
of the gut by division of membranes and bands, and mentions that these occur in
two types:-

(1) Outside the gut, and avascular;
(2) Inside the gut, and vascular.

Speaking of the treatment of the latter variety, he says it is essential that the
raw surfaces produced on division of these bands should be covered by free omental
grafts, to prevent their re-formation. This view should find ready acceptance.

It should be obvious that such anatomical irregularities and abnormalities will
lead to intestinal stasis with considerable degree of auto-intoxication. Rose and
Carless lay down the symptoms arising from intestinal stasis as threefold:

(1) 'Mechanical, following distension of stomach, duodenum, or ile.um, with
special emphasis on prolapse of the colon into the pelvis-this becomes
filled with liquid faecal material which cannot be evacuated.

(2) Inflammatory, such as gastric and duodenal ulceration, colitis, appendicitis,
etc.

(3) Toxic, from absorption following putrefactive changes in the gut contents.
The resistance of the individual to bacterial invasion is also lowered, and various
infective diseases may supervene.

In treatment they recommend conservative methods for early and mild cases,
relving on abdominal massage and remedial exercises to improve the tone of the
abdominal wall, with purgatives and diet to increase the motor-power of the colon.
In more severe cases and where there is definite obstruction produced by abnormal
peritoneal bands, they recommend caecoplication or even hemicolectomy. In these
more severe cases "the cecum and part of the ascending colon may hang down
into the pelvis, and be literally transformed into a cesspool filled with putrid faecal
material, the gut walls are often soggy, thickened, and inflamed."

In discussing treatment, De Martel and Antoine also consider it from medical
and surgical points of view. They recommend medical treatment for all cases of
simple ptosis of the coecum or right colon, together with minor degrees of abnormal
mobility. In their opinion, medical treatment should be directed to the regulation
of

(1) Diet; eliminate protein and excess leguminoids, use dairy products, cereals,
jam and fruit, and buttermilk in an attempt to overcome the intestinal
putrefaction.

(2) Constipation, using mineral oil, agar, salines, and senna. The regular
evacuation of the bowel is the very basis of any treatment.

(3) Abnormal laxity of the ab(dominal wall, using an ab(lominal belt and
postural exercises.
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(4) Geeneral, tonics for general healthl and( local heat for attacks of pain;
medical treatmenlt will help to prepare for surgery if necessary.

Surgical measures are reserved for
(1) Aforementioned mild cases when they become imuch aggravated or wXhen

thorough medlical treatnmeint fails after extended trial.
(2) Al (clefinite organised anatomical lesiolns.

Operationis are only perform-ledl after ma-tuLre reflectioni and(i systematic explor-ation
bv all clinical andl laboratory metlhodls of eachl system to eliminlate anNy other source
of toxic absorptioni. Thhey con sidler it- is goinog too far to say that patients xvith
general symptoms wliclh coincile with delay in barium transit of gut should be
consi(lere(l as sufferinig from chroniic initestinal stasis. Surgery aims at providing
a niormal tranisit throughi the proximal colon, and the surg-eoil should be able to

plan Ihis operationi beforelhandcl fromii the data already collected by various methlods
of examination.

As regards the actual operative procedure, they mainitain that fixations of gut
anid sections of pericolic membranes are not of great practical value, as they are
performed on very thinl gut of considerable mobility, and it is feared that fixationi
would be only transitory. An exception is made to this rule for congenital faults
of positioIn, specially in childreni, as ofteni here there is no factor of infection, andl
fixation of the colon or cacum ma)' give lasting results if the coniditionl of the

intestine and adlhesionis is favourable.
It is wvell recognised that many people discredit the work of the surgeon in hiis

diagniosis and treatmenit, claiming that either surgical interference was unjustified
or that the good results claimed were due to the psychological effect of the oper-
ation. Surely the surgeon is in a much better position to judge as to the criterion
of living pathology and should be trustecl to give his honest opinion as to wxrhether
anything definite be present or not. It is admitted to be a matter of common
experience among surgeons that man adults have great faith in an "operation,"
but childrein are usually honest wlven they have a pain which recurs frequently, and
equally honlest when the) have none, whether this be post-operative or in a

symptom-free intervral. This objection of the psychological effect of the operation
should theni be invalid, except in the case w,here no definite livillg pathology is

observed at operatioll.
In the presenit series of cases there are nine such (6.7-5 per cenit.) where no living

patholog, could be seen, and eight of these have no complaint at re-examination,
wlile the remaining oine complainis occasionall) of slight similar symptoms. In

three cases the appenclix mucosa shoxvecl redness ancd small peteclhial halmorrhages.
This is the smallest group of cases, andl speaks vell for the manner and method
of (liagnosis as practised in the hospital.

HiSTOLOGY.

Under this lhea(ding the microscopic appearances of thirty-five appendlices are

(liscussed. 'Il'ese specinmens were collectel (luring the tlhree years uindcer coin-
sideration, but apart fromii fixation in formalini, none of them were prepared for
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microscopic examinationi till the end( of 1936, consequently some of them do not
provide the best histological material. Furthermnore, many of these appendices
were opene(l after the conclusioin of the operations, so that the conclition of the
nmucous membrane could be inspecte(l. The followinig table gives the figures

\Vfar Sptc illfin ( )pened n'lopen"(
1934 1 1 8 3
19:35 1
19:36 ':2 4 19

At first sight it may appear clifficult to compare suLchI varying specimenis. A\d-
vantages of examining an opene(d appenidix are that there is no possibility of
dlifficulty or doubt about the plane of section giving a false impression of the
thlickniess of the various lavers, and naked-eve clhanges in the mucotus membranie
may be inspected microscopically. As a disadvantage, is the stuggestion that during
fixation the various layers in the appendClix conltr-act unevenly in the opened speci-
men, producinig considerable distortion anid artificial disproportioni betweeni these
layers. Contrasting with this, it is saidi to be an adlvantage to fix thc unopelled
appendix and secure even contraction of the 1avers, avoiding this distortionl and
disproportion; a further definite advantage of the unopened specimen is that,
whether a transverse or longitudiinal section be examined, some idea of the
anatomical picture is retained. Longitucdinal sections are better for examination
thanl transv rse, for the structure of such appenclices is much more readily seen,
(lemonstratinig the site, extent, andcl degree of the pathological chaange; this point
of view. is stressed by ('olle. An attempt may also be made to correlate these
findinlgs with those seeni at operation, speciall) the results of abnormal peritonieal
relations and banids which anchor the appendix. A possible (lisadvantage of usinlg
all unopened appendix is the difficulty of cutting up such specinmens preparatory
to section. Great care was taken in ctutting the unopened appeinldices in this series
for the longitudinal sectiols, to keep as far as possible directly in the lumen. This
was very difficult in the case of appendclices wlhich showed spiral twists anld bends
pro(luced by abnormal peritoneal relations.

Sectionis were cut in both longitudinlal aind transverse planies of a tlhickness of
muL, andl stained by henmatoxvlin anid eosin anid by Van Giesoil's metho(d for fibrous

tissue. Of the thirty-five sectioins prepared, three proved to be useless for histo-
logical purposes-onie of thtese appen(lices had been opeinedi and the other two kept
intact.

Atteintioin has beeni foCLuSSed enltil-rlV Oil thle ueCtI OIl of thie distribut ion of the
fibrous tisstue in the appendix. L'lfortunately, there does ilot seem to be anx
criterion of the normial fibrous tissuLC conitenit of the appendlix, so it is Ve-rx (liflicult
to assess fibrosis in an abnormal onie. Apart from this series, an appeni(lix w%as
removed post-mortem fromii a baby a fexw days okl, anid examination revealed the
presenlce of fibrrous tiSSue inl approximately the same proportioin as the mLIuscle-
tissue. Therv did niot appear to be any intermillnling of fibres at the juIlu tioIn of
muscle and fibrous tissuIe In several cases it lias been slioxwn that fibrti0-I tisSuL
stretches right act-oss the limen in varx ing qlllatity, andL usuallx at suich1 places
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there is sonme nar-r-owving of the whole appenidix. In almost all cases there has been
found an intermiinlgling of the fibrous and muscle layers at their junlctioIn, in
varying (legree, andl in several it appears that whole muscle bund(les are isolatled
in fibrous tissue. TIhis is presenit both in specimens which have beeen opened andl
in those kept intact. In certain other cases the muscle-wall is definitely narrowed
by extension of fibrous tissue, including one case where in one sector there is no
muscle tissue remaining.

It WoUld appear that in the majority of these appendlices the muscle tissue is
affected in some waN- by extenision of fibrous tissue. The logical deductioni is that
appendices whose muscle tissue is invaded by fibrous tissue are at a functional
disadvantage, peristalsis is hindered, and the contents are not expelled with the
normal efficiencN, with the result that there is greater opportunity for infection to
occur. In certain other cases where fibrous tissue stretches right across the lumen,
there is further mechanical difficulty in emptying the appendix.

Colle, reporting on the results of examininig three hundred appendices histo-
logically, mentions the existence of both hyperplasia and aplasia of the lymphatic
system. The former is associated with hxpertrophy of the lymph follicles and
hvpotrophv of the muscle; the latter is more rare, and in this condition toxins are
more easily absorbed. I'he condition of the lymphatic system is dtcisive in the
pro(duction of the various kinds of inflammation, and the connective tissue newly
formed during the inflammation is decisive in its healing. I'he elastic tissue, wlhiclh
is only sparingly present in the normal appendix, shows a remarkable increase
connecte(d with the severity andc (luration of the inflammatory process. In
phlegmonous forms this is only moderate, in subacute forms there is profuse
dlevelopment, while in recurrent and atroplhic forms it is still more markcl. 'I'he
development of elastic fibres dep-ends on the new formation of connective tissue,
and is accordingly specially marked in the muscular and submucous strata. Colle
omits to mention the functional disability resulting from this, but says that as a
result of its resistance to destructive influences the elastic tissue forms an effective
protection against the spread of the inflammationi and is therefore an important
factor in healing. The innervationi of the appendix varies in diffcrent people, so
that the different degrees of pain cause(l in more or less intense lesions could
be explained directly.
On the grounds of observations, post-mortem and at operationi, and in experi-

ments on dogs, Rossle believes that disturbances of the motor function of the
appendix are of foremost importance in the pathogenesis and svmptomatology of
appendicitis. T'hey must lead to defective self-cleaning anid to retention and
alteration of the conitents. This forms a suitable soil for infections, inflammation,
and auto-intoxication. Quantitative and qualitative deviations in the structure
of the various muscle lavers allow a functional interpretation.

Lester states that the appendix is a vestigial organ, and un(lergoes fibrosis,
increasing with age at the expense of the lymphoid tissue. If we accept Colle's
view that aplasia of the lymphoid tissue allows a grcater ease of absorption of
toxinls, then Lester's view would appear to indicate that appen(licitis should occur
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with increasing acutenless with advancing years. This is not the general opinion.
Furthermore, the normal fibrosis he speaks of can scarcely be taken into con-
sideration in the age-group under review.

Llambias and Malamud, discussing obliteration of the appendix, state that in
material examined by them this was nearly always found to be only partial. They
conclude that mere obliteration cannot be regarded as the equivalent anatomical
substratum of so-called chronic appendicitis. They overlook, however, the physio-
logical dysfunction which results from these anatomical and pathological changes.
Muir states that cell proliferation may be discussed under the following

headings:
(1) WVolunds or Destrtctioni of 7issiue.-Proliferation is initiated by a breach of

cell continuity. Ihe normal relationship of surrounding cells on all sides restrains
cell proliferation by tissue tension. If this be disturbed, the cells will proliferate
to make good the clamage, and then cease, but if the breach be maintained by
repeated damage, the cells will continue to multiply indefinitely. lI'his capacity of
cells varies inversely with the degree of specialisation, so that repair in a highly
developed tissue is often effected by one of a lower order, especially by fibrous
tissue. This type might well take place in an appendix where facoliths were con-
stantly abracling the mucous membrane.

(2) Clironic Irritation. Here again cell proliferation is a marked feature of the
reaction which followxs exposure of the tissues to irritants of a mildlnature, and
again the less highly specialised tissues react most. The presence of abnormal
peritoneal relationis causes kinks, and tlese result in improper emptying of the
appencdix, with resuLlting- excessive absorption of toxilns.

(3) Functional Hypertrophy. This usually follows an increased functional de-
mand, but here the specialised cells and not the stroma cells are most affected.
Even in an earls stage of acute inflammation some proliferation of the con-

nective tissue-cells occurs, and this becomes more marked as the irritant becomes
less intense in its action. In many cases of acute inflammation the irritant persists in
a milder form, so that the proliferation of connective tissue continues, or the
irritant max be of a milld naturc from the first and never lea(d to acute inflammation.

In the early stages the overgrowth of stroma cells may be comparatively cellular,
with the coninective tissue fibres delicate and scanty; later the chief change is a
thickeninlg of collagenous fibres, wxhilst cells are relatively scanty. The vascularity
of the nexw tissues varies greatly, but is usually relatively poor when the inter-
stitial growth is dense and fibrous, and contains relatively few cells.

The results of such chronic inflammation and fibrosis are mainly brought about
by the tendency of the newly formed tissue to contract, serious effects beings
produced by narrowing of orifices or tubes.

Chronic appentlicitis may be chronic throughout or may follow an acute attack
or rcsult from chronic irritation. It is characterised by proliferative changes and
increase of the connective tissue; these changes may be localised or generalised.
Local changes result in obliteration of the lumen. General chlange results in

202



general thickening of the x,'all, and the muscular alnd submucous coats are the
seat of diffuse overgrowth of connective tissue.

ANAESTHESIA.
WVith regard to the anaesthetics usecl, it was foulld that these fall inlto t^-o main

groups and one subsidiarv
I. Avertin used alone and in combiniationi.
1. Etlher used alone and in combination.

IlI. Nitrous oxide and oxygen.
In the first grotup, where av-ertin was principally used, tliei-e are three sub-

groups
(1) Avertin iused alone.-Here dependence was placed upoIl avertini to provide

full surgical anaesthesia, and was useed in thirty-seven cases (27.5 per cent.). This
figure includes one patient w-here some quantity of the avertin solution was re-
turned, necessitating slight supplementary anawsthesia with chloroform and ether;
also one further patient, whiere a conisiderable quantity of avertin was returned, so
much as to render the avertin anlesthesia quite insufficient ; in this case the
supplementary anesthetic was nitrous oxide, oxygen and ether; later this patient
v-omited.

In the other cases where it was specified, the aniesthesia was described as good
in three patients, very good in fourteen patients, and very poor in one; in eight
cases there was no vomiting, but in tw-o this was present; in three others, as well
as those mentioned above, some of the avertin was returned, but supplementary
anaesthesia was not considered necessary. Tw,vo patients moved slightly with the
skin incision, and in two others the anesthesia was described as "light," in-
cluding the one fatal case. Ten cases remain unspecified.

(2) Az4vertin corn bined withi novocain as a field block.-This method was adopted
in sixty-two cases, and was successful except in ten cases, five of which needed
supplementary anoesthesia with ether and five others where nitrous oxide and
oxygen and ether was used. Taking the total cases together, the anaesthetic was
described as "good" in one case, and "very good" in forty-one cases; in seven
cases there was some voomiting, but in sixteen cases it was stated specifically that
none occurred. Avertin was returned in varying quantity in seven cases, and in
five cases the character of the anwsthesia was not specified.

(3) Avertin combined with ether by inhalation.-This is a smaller group, con-
sisting of eight cases, including one where oxygen was administered. Of these,
the anwesthesia was described as very good in one case, but in four cases it was
unspecified; no patient was reported as vomiting, but in two there was some return
of the avertin.
Taking the whole group together, it is seen that avertin was the main anasthetic

in one hundred and seven cases (80.25 per cent.). These patients as a rule had
premedication of morphia and atropine or hyoscine according to the table drawn
up by Boyd. It is difficult to draw comparisons between the different groups,
because of the varying details specified. The cases requiring supplementary

203



anaxsthesia wete usually foundl to he those in wlhichi some avertini had beeni returned,
subsidiary! causes being whlere premedicationi had been omitted or because of the
operation being commenced -ery soonl after admninlistration of the avertin. Again,
others needed a little for the skin incision onlv. From both the surgeon's and
anwesthetist's point of viewv it may be interesting to notice that the duration of
the operationi varied from fifteeni miniutes to sixty-five minutes, with an aaverage of
thirty-five miniutes and that the average (lurationi of awesthesia. was 7.53 hiours,
that is, from administration of avertin till the patienit awoke.

In the next maini group, wlhere ethcriwas usedl aloie or in combination, there
are twenty-six patients; tlis, of course, inclu(les the eight cases in the last sub-
group, and if wve allow for these, there are eiglhteeni cases distributed as follows

Ether alone 8... ... ... cases
E'thyl-chloride and ether 8 cases
Ether-nitrous-oxide andi oxygen ce ases

Ether and chloroform I case

EIther and novocaill 1 case

Thle results here w%vere uniformly good when taking the group as a whole. It is

noted that in onlv one case was there found anv unfavourable symptom-that of
v-omiting, and where notes xN-cre made it wvas found that all the others were
described as "good" or "very good." In the group wshere ethyl-chloride wNas
used, this drug was, of course, only needed in the stage of incluction, and tliereafter
the anaesthesia was maintained with ether.
The last group is very small and(l consists of those cases where nitrous oxide and

oxygen Nwas used alone, and in all four cases there was a completely satisfactory
anaesthesia. Thlis method, of course, lends itself to ready adaptability to meet
varying needs.

It would appear then that avertin is the drug of clhoice tor this type of case. As
Boyd points out, many needi supplementary anesthesia for the skin incision only,
and it is thought that this is muclh better given as local anasthetic than as the
inhalation type, both from the point of view of better abdominal relaxation and of

greater freedom from potential pulmonarv complications.

SUMMARYX.
1. A series of patients suffering from recurrenit abdlominal pain has beeni in-

-estigated.
2. MIeasles and whooping-cough appear to play a considerable part in the

etiology of the type of case considerecd.
3. There is a slight increase in the inci(lencc of symptoms in the autumn and

winter, with a corresponding climinltioll in the sprinig and summer.
4. Certain districts of the city provide consicderably more thanl an average

number of patients per thousan(d of the population; those districts are where the
population is most dense.

a. The results of treatment are very goo(d ancd compare favourably with those
issued from other centres.
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6. Radiological examination is of the greatest help in (liagnosis, an(l should be
emploeyed in every doubtful case.

Straight X-ray photographs are of little value in childl-eni.
If gastric symptoms predominate, a barium meal should be usedl.
If intestinal symptoms predominate, a barium enema shouldi be used.
If neither predomiinate, a barium meal is more likelN to help; in certain cases

both are necessary.
7. \NVhere meseniter-ic adeinitis is suspected, a Mantoux reaction should alwavs

be perform-ned. I lie value of hydrochloric acidl in the treatmenit of the type of
case cotnsidered needs further investigation.

8. \VNhere the appendix is alone pathological, appendicectomny is quite sufficienit;
in the presence of enlarged mesenteric glands, appendicectomv in the majority of
cases does good, the glands themselxves shoul(l never be removed. In all cases
where the czecum is definitely ptosed, resulting in stasis, appen(licectomy) shoul(d
be supplemented by a fixation operation upoIn the cecum-; where vascular peri-
toneal bands are divided, the raw surfaces should alxvavs be covered by omenital
grafts.

9. In the case of younlger clildlreni, the operationi shouldl be perforimied with th.
greatest expe(litioni conisistent with goo(d work, so that sh1ock may be avoided.

10. After-care is necessary to some dlegree in all cases, but especiallv in the
following:

1. \V'here pre-operative X-ray has s}lown-
(a) Gastric residlue in the initermediate picture of a barium meal.
(b) Stasis in the ileum or colotn.
(c) Ptosis of the caecum with or without abnormalities of the colon. In

these cases after-care should be dietetic, and include attentionl to bowel
functioin. Septic foci should be eliminated.

2. At operationi where enlarged meseinteric glanids are foundt. Cenieral anti-
tuberculous treatment shIould supplemenit the aforemeintione(d measures.

11. Tlhe microscopic appearanice of thirty-five appendices is dliscussed in
relationi to the (lispositiotn of the fibrous tissue. In most specimenis the muscle
tissue appeared to be affected in varying (legree by the extension of fibrous tissue.
It is suggested that this max result in (lisordere(l appendicular functioni.

12. Avertin is the best anesthetic to use. It avoids all menltal traumta andci
l)rovi(les consi(lerable post-operative sleep. It is scarcely suflicient for the skin
incisioin, but is effectivelv ombined with novocain as a field-block. In case so

Illu'Clh axer-tini is retuirnietd ais to renderi anI.t'stlicsia ui1seless, it niav be supplem-nented
b) ether or nitrous oxi(le and(I oxygen.

I wish it think Mi. T. S. Kirk, I i '. T. ( 1-iNhlfh,, Mr. IL 1'.II 11 , ind Mr. t

1:l;x -̂ 1,1 Wt Lss ISIf ()1I' ,i C;NSI-sl (1."ts:t (1te1- lcO)tII119-.l< l*f, 111an ;&idvic,b inl th,f prl-psl);rl-ti(n 4b

I;mnm 10C(R \PTI-iX.
u>\ I, 1 '' \oI liii *E ;l (' Atiti.ll-.'llwlii in ('hildren,' lrit. MTedi. Jour., 1935, i, 11(-.

( 011l (G., -CointibUti 11d8 cnloscenzl dell:l iStOp).tOhigi:i itil 'appendli('e, .1 .A taC .I i hii.
1927, xix, 665 740.
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Lurgan
NUTRITION might well be regar-ded as the Ciniderella of the sciences; but wilihin
recent vears people have come to treat it with incr-easing respect. After all, food-
stuffs are only produced to provide niourishment, and the average man spen(ds
almost half his wvorking hours earning moniey with which to btuy food. As a result
of this increased interest, food, and its relation to health aned disease, is now beiing
more closelv studied.

Nutrition has been defined bv Sir George Newmanl as "Tl he total well-beingc
ancd right funictioning of the whole body." Mlagee2 quotes Cathcart, wNho terms
it a state of "eutrophia" rather than "eusitia," i.e., a state of "well-nourishedness"
rather than one merely of "well-fedniiess." Sir John Orr3 suggests, "'a state of
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well-beiing, such that no improvement could be effected by an change in diet." On
the contrary, Harris4 describes malnutrition as "a departure from optimal health,
caused by the use of food, inadequate in quantity or quality."

In assessing nutrition, some compare the individual with the average or normal;
i.e., a standard drawn up from the examination of unselected groups. In this
respect, Akroyd quotes R. Bensaude and J. Ch. Roux -"It is unlikely that there
exists a normal human type, all variations from which, either pathological,
mechanical, or chemical, could be considered as abnormal." There are others who
prefer the "optimum," or a standard derived from examination of selected groups
who reach a high level of physical development. Actually, there should be a
personal standard for each individual, ancl in assessing the state of nutrition, it
should be considered whether any improvement in health would be effected by a
change in diet. This is the only true standard to adopt.

Methods used in assessing nutritioni fall into three main groups
(1) The body is measured, and by the application of certain mathematical formule

or indices, figures derived which, when compared with standards, give information
on the state of nutrition.

(2) By clinical examinationi, and( a formation of the conception of the nutritional
state, based on the observation and experience of the physician.

(3) By the application of more specialised tests of a physiological nature.

SOMATOMETRIC MIETHODS.
Formerly it wvas thought that measurements of height and weight, wvhen corrected

for age, would be enough to determiinie the exact state of nutrition. \While they
may serve to detect gross malnutrition, they neither reveal cases of a less marked
degree nor (lo they give information concerning the cause of the condition.
Elaboration of these measurements, in an attempt to improve the results, has led
to a multiplicity of formuke, some very ingenious, but all tending to become more
and more complicated. TIhese are generally based on tables of averages, or on
"normal" measuremenits, w%xhich are not universally valid. Sometimes they have
no physiological foundation, and are often inaccurate. They may be used effectively
as "screens" or sieves to eliminate from a group persons who have measurements
below the normiial. These can then be examined clinicallv and physiologically to
determine the cause and degree of malnutrition.
Huws Jones5 attempted to compare the efficiency in screening of the principal

indices. He took 183 boys aged 9 years from poor elementary schools in Liverpool.
He divided them into five nutritional groups, labelling them: 5, excellent; 4,
normal; 3, slightly subnormal; 2 and 1, ba(l. Two tests were then applied.

(1) If an inidex is appliedi to a group of boys, how many must be screened for
examination to ensure the selection of every boy of grade three or below? i.e.,
how many boys will the index reject, an(d howT manyv tinder-nourished boys will be
in the rejected group? Obviously the more efficient the index the smaller the total
tnumber of boys screened, to ensure the selectiotn of every boy required.
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(2) If a group of boys were arranige(l in order of nutritiol, according to a
particular index, and the lowest thirty per cent. examrined thirty per cent. was
considered the most convenient percentage-as theoretically the least Nvell
nourished, how many boys of grade three or below wouldl be found amongst them?
The more efficient the index, the greater number of ill-nourished boys will be
included.

rable A gives a fair idea of the number and complexity of these incdices. As a
result of this comparison, Tuxford's index can be seeni to be the most effective.

Iables of average weights and heights are not universally valid. In collabora-
tioi with H. S. Booker, I ma(le an investigation of a group of male workers in
Northern Ireland, and found an almost complete lack of correlation between height
and weight.
An attempt lhas been made to obviate the ulse of this form of standard in the

A.C.H. Intdex of Franzen and Palmer6. Measurements of arm-girth, chest-
depth, and hip-width are used to produce a factor, which shows the relationship
of soft tissues to body-build. It is of use only wlheni applied to large numbers and
when a factor peculiar to the race or type has been established as standard. It
has beeni successful in U.S.A., South Africa, and India7. Ashcroft8 in England
found the results given by this method-wlhen employed on aclults were confirmed
clinically.

Cl INICAL EXANIINATION.
Experience has shown that malnutrition, prolonged for any considlerable time,

prodluces changes in the body which may be recognised clinically. WN hilst special
training and experience in this type of work facilitates assessment, careful clinical
examiination is alw.avs essential. It is importaint to (listinguish malnutrition of
exogenous or dietary type, from endogenous,. caused by some pathological lesiotn.

Attention should be paid to history of recent or past illness, reports from
teachers, employers, parents, etc.; and to informationi on home, school, or working
conditions. The following should be observed::Weight, height, general appear-
ance, facies, posture, carriage, condition of mucosa£, hair, skin, and nails;
subcutaneous fat, muscular development, colour and condition of skin, brightness
of the eyes, mental alertness, teeth, guims, and tongue papillw. Deficiency in
certain food factors is shown by presence of such signs as :-Follicular hvper-
keratosis, blepharitis, phlyctenular keratitis, xerosis, Bitots spots, angular
stomatitis, hemeralopia, conjunctivitis, dental defects, frontal bossing, rib-beading,
pigeon-chest, knock-knee, bow-leg, etc.

Different observers stress certain points in assessing nutrition. In the adult,
the tension, condition, and colour of the skin, especially when considered in relation
to the amount of subcutaneous fatty tissue present, seems to me to be the most
valuable indication of absence of protective foodstuffs from the diet. Among adult
workers, I have noticed that malnutrition is often accompanied bv a peculiar
"darkening" of the face, lack of body hair, and smoothness of the skin.

Just as somatometric and physiological nmethods are objective in nature, clinical
examination is subjective, and so discrepancies-duLe to the different standards of
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Fig. 1.
Appearance of median furrow. Normal
posture, note continuity of furrow. The
only defect is, perhaps, that line is a

little too sinuous.
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Fig. 2.
Arrow shows break in median
furrow; same applies to child on
right, only condition is not so

marked.

Fig. 3.
Stance of A and B defective. Arms
are not held vertical. Thorax does
not lift sufficiently to enable arms
to assume correct position. C,

correct posture.



normality adopted by examiners-are frequently found. In England, to avoid these
errors the Dunfermline9 scale is used. In it subjects are divided inito four
groups, as follows:-

(1) General condition: excellent.
(2) General condition: good.
(3) General condition : requiring supervision.
(4) General condition: requiring treatment.

Von PirquetlO has evolved the Sacratama Index with the idea of standardising
values and recording findings. He takes four criteria, which he codifies with the
initial letter of a Latin word.

(1) Blood content of skin: SaIiguis.
(2) Condition of subcutaneous fat: Crassitudo.
(3) Skin tension: Turgor.
(4) Muscle condition : MI usculus.

He uses the five vowels to distinguish the condition
I very pronounced.
E pronounced.
A normal
0 inadequate.
U quite inadequate.

From this he can make a word descriptive of all four conditions and applicable
to each case, i.e., sacratama is normal in every respect; socrotomo is inadequate
in every respect; sicretomu is ver) pronounced blood content of skin, pronounced
subcutaneous fat, inadequate skin tension, and very inadequate muscle. Attempts
have also beeni made to express skin, subcutaneous, and muscle con(litions ill
numerical terms.

C. Schiotz of Osloll recommends photographv as a means of recording
nutrition, and also draws attention to the sign of the dorsal median furrow.
Knudsen was first to describe this condition, and claimed that a break or undue
sinuousness in the dorsal median furrow was a sign of defective nutrition. This
sign appears to depend upon the normal relationship of spinal to thoracic
muscles under the influence of properly balancrd diet. In carrying out this test,
the arms must be held vertically above the head. The accompanying photographs
illustrate Knudsen's sign, and the' importance of this point (see figs. 1, 2, and 3).

Generally, clinical estimation is still in an unsatisfactory state. The absence of
any objective standards, failure to detect early or border-line cases, and lack of
any efficient system of recording, combine to give inaccurate and unreliable results.

PHYSIOILOGICAL METHODS.
These are in two groups:-
(1) Tests intended to reveal deficiencies in certain dietary components, whose

absence produces specific disturbances in the body.
(2) Tests to show impaired body function, which may have indirectly been caused

by malnutrition.
209



Of the first group of tests-commonly known as the "specific tests"-it is
mainly in the detection of deficiency of "protectiv e foodstuffs" that they are of
value. Only one or two of these tests are truly specific; yet they fulfil an important
function, in revealing conditions of deficiency where malnutrition has not as yet
become sufficiently pronounced to be clinically recognisable.

Harris (4) gives the following list of specific tests for partial deficiency
Vitamin A-Dark adaptation-Blood analysis; liver analysis post-mortem.
Vitamin B-Uritne (saturation) test-Vitamin B in blood.
XVitamin C-Urine (satiurationi) test-Blood analysis; capillary fragility test.*
Vitamin D-Blood phosphatase test-Blood P and CA; bony deformities.*
Iron (nuttritional anceinia) hzuinoglobin estinzation.
Calciutn-t-Spastnophilia (electrical test).

* For (letecting advanced deficiency.

NOTE.-The more important methods are shown in italics.

CONSIDERAT'ION OF THESE TESTS.
VITAMIN A.

(1) Dark Adaptatiotn 7Test.-This test is based on the fact that vitamin A is found
in large amounts in the retina, and is thought to play an important part in the
reversible conversion of the retinal visual purple into its leuco deriviative. Various
forms of (lark adaptation test arc described.

(a) Edmunds12-After dark adaptation, the subject vieas-through Ischerniing
glasses letters ranging from black on a white background-in a scale of pro-
gressive extinction-to a faint grey. Visual acuity is determined by the number
of letters read in varying intensities of light and regulated by the Tscherning
glasses worn.

(b) Jeans and Zentmire13 have modified the Birch-Hirschfeldt apparatus. In
their test, an iris diaphragm and Goldberger-smoked screen control a beam of
light, wrhich through a perforated plate gives five luminous points. The subject
first has his visual purple bleached by a bright light. The time taken to obserxe
three luminous points is noted. After a period of dark adaptation the time is again
measured. Ihe rapidity with wlhich adaptation takes place is affected by vitamin
A deficiency.

(c) Friedrichsen anid Edmund14 have described a test based oIn the minimum
reflexibility (MR), i.e., the smallest light irritation capable of producing reflex
movement in a child's eye, after it has been half an hour in the dark.

(d) \VXessely's method15 depends on examining the reflecting pow-er of the
cornea. Vitamin A deficiency impairs the optical properties of the cornea, so that
the reflection of a beam directed on it from a standard source of light is defective.

(e) M\utch and(l Grifliths16 have adapted Edmund's test, and have rendered it
more objective. It is much simpler, and can be used for large-scale investigations.
The theory concerned in dark-adaptation tests for vitamin A deficiency seems

satisfactory; but on carrying out tests with Mutch and Griffiths apparatus, I have
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observed phenomena which, while they may not affect results, go to show that
other factors are involved besides the visual purple reversible chemical reaction.

(2) Post-mortem analysis of vitamin A contained in liver-of accidental surgical
emergency deaths-has been carried out by means of a colorimetric method17.

(3) Estimation of vitamin A in blood has little diagnostic value.

VITAMIN B.
(1) Estimation of vitamin Bi in urine by the chemical method of Karrer18,

Pyke19, and Westerbrink are simple and accurate,
(2) Meiklejohn2O has applied Schopfer's test in estimation of vitamin B in

blood. The growth of a mould (Phycottmyces Blakesleaanus) has B as a specific
catalyst. This method is thought to have further possibilities.

VITAMIN C.
Normally vitamin C (ascorbic acid) appears in the urine when the serum content

is over 1 mg. per 100 c.c. In scurvy the resting serum ascorbic acid is low. In
the normal person a dose of 600 mg. of ascorbic acid is followed by a rise above
1 mg. per 100 c.c. blood, and the appearance of vitamin C in the urine. In scurvy
only a slight rise occurs after 600 mg.; but with repeated doses of this quantity,
the serum content rises in step-ladder fashion, until the threshold value is exceeded,
and ascorbic acid appears in the urine. Methods used for analysis of vitamin C
in blood:-

(1) Redox dye 2 :6 dichlorophenolindophenol, which is also very convenient in
urine analysis.

(2) Lund and Lieck's21 depends on the decolourisation of methylene blue in
the presence of strong artificial light.

(3) Capillary resistance test of Gbttlin22 depends on the fact that deficienc)
in vitamin C causes fragility of the walls of capillary vessels. The number of
petechiae appearing on the surface of the arm, after a tourniquet has been applied
and maintained at a standard pressure, are noted. For accurate results, if petechiaz
appear, vitamin C should be taken; the test performed later and the results noted.

(4) Portnoy and Wilkinson23 have recently described an intradermal test for
for vitamin C deficiency, using the redox dye.

VITAMIN D.
(1) Estimation of blood phosphatase-first described by Smith24-is an

accurate and sensitive test for active rickets.
(2) Blood analysis for calcium and inorganic phosphate can also be carried out.

(3) Radiological tests on long bones.
Iron.-Hwmoglobin estimation by (1) Haldane, (2) Dare, (3) Tallquist methods.
Calciuim.-Hyperexcitability to electrical stimulus.
Proteirns.-The International Conference on Nutrition of the League of Nations,

recommended estimation of the total nitrogen, as being likely to give a
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accurate indication of total n-itrogen intake of the diet. Unfortuniately, it requires
a twenty-four sample of the urine, which is not always easy to obtain.

(2) the physiological tests of functionis liable to be affected by nutrition.
TIhese are many, and include measurements of muscular, respiratory, circulatory,

digestive, endocrine, nervous, and urinarv s% stems. Particular attention has
recently been paid to basal metabolic rate and blood analysis.

Suitable prominence should be given to Magee2, who has developed this form
of nutritional assessment. He regards functional efficiency as the true test of
nutrition, and has therefore devised a test, based upon the power of the lumbar
pull on a special dynamometer. Cathcart26 in confirmation of this has found that
in nincty per cent. of public school boys the lumbar pull bears a constant ratio
to body-weight. Further tests of similar type have been devised by Woolham27,
and are based on vital capacity.

Ows!ing to the impossibility of excluding factors other than nutrition, these tests
have not entered much into general use. There is no doubt that it is along lines
such as these that the solution of the problem of nutritional assessment wvill be
foutnld.

CONCLUSION.
he means of assessing nutrition are still inadequate. There does not exist any

single physiological test or clinical method which can accurately gauge the
nutritional state. At present this can only be determined by ascertaining the
arnount of money spent and the kind of food bought, and comparing them with
standards which are known to be necessary to promote well-being. It is imperative
that more thought should be given to this problem. It affects us largely in Northern
Ireland, as the people of this area are known to experience a greater amount of
sickness than elsewhere in the British Isles. This is undoubtedly due to the fact
that during the past hundred years the working population of our cities and towns
have been existing on diets so deficient that it has been impossible for them to
maintain good health. Vhen the amount of food exported yearly from Ulster is
considered, the extent of the tragedy becomes apparent.
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CASE REPORT

A CASE OF CARBUNCLE OF THE KIDNEY,
WITH PERINEPHRITIC ABSCESS AND INTESTINAL

OBSTRUCTION
BY G. R. B. PURCE, M.C., M.B., M.CH., F.R.C.S.EDIN., AND J. C. ROBB, M.D., M.CH.

From Down Coulnty Infirmary.

THIS patient-male, aged 20 years-suffered from recurrent attacks of boils from
January till June, 1936. About June, 1936, he began to feel "out of sorts"-loss of
appetite, lethargy, and occasional "sweats." He was examined medically, for the
first time, at the end of July, 1936. His symptoms at that time suggested one of
the typhoidal infections. No pain or tenderness of any kind could be elicited in
either costo-vertebral angle. The urine and blood were sterile on culture. The
\Vidal reaction was negative on three occasions. The white blood count was 13,000.

Eventually on 24th August tenderness over the left renal angle was determined,
he was admitted to hospital, and on 27th August a perinephritic abscess was
opened and drained. Pus showed staphylococcus aureus on pure culture. He left
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hospital on 20th Sept-ember. There was still some slight discharge from his wound,
and his general contdition was not as yet satisfactory.
He failed to improve in health, and on 16th November he complained of pain

in the region of his scar and also on flexing left hip. The wouncd was reopened,
pus evacuated, and a drainage tube re-inserted.

At this period, the left kidncy could be palpated as an enlarged, tender, and
movable organ, anid a diagnosis of hamato genous infection of the kidney was
tentatively made. As the patient's condition was deteriorating: hectic temperature
being present, he was re-admitted to hospital. X-ray showed an elevation of the
left cupola of the diaphragm.
On 12th January, 1937, the twelfth rib on the left side was resected-and an

abscess in the region of the upper pole of the kidney was drained through the
diaphragm. The temperature did not settle, nor did the patient's general condition
improve sufficiently to justify the risk of a nephrectomy, and he was again dis-
charged from hospital in March.
During May and part of June, he xas in much better health-showing a gain

in weight and a normal temperature, but on two occasions staphylococcus aureus
was present in the urine. He relapsed about the middle of June, and in the middle
of July, his second wound was opened up, a fair amount of pus being evacuated.
He was readmitted, and on 21st October, lumbar nephrectomy was performed.

Ihe operation was a difficult one, the kidney being adlherent to the peritoneum
and surrounding tissues, and possessing a short pedicle. After a stormy few days
he settled down to what appeared to be a very satisfactory convalesence.

During the long period of his illness, it had been noted that he was subject to
attacks of acute abdominal pain, with distension, and during convalesence a very
severe attack occurred, resembling an intestinal obstruction, but this passed off
in a few days. He was discharged from hospital on 25th N;ovember, 1937,
apparently very well.
On 26th November he complained of very sincere abdominal pain, with vomiting,

borborygmi, and, on examination, distencded coils of small intestine were seen. He
was readmitted on 27th November, and at operation the small intestine was found
to be obstructed in two places by (1) a band of omentum, (2) by adherence over
several feet to inflamedc mesenteric glands. These glands were generally enlarged,
none of them caseating. There was also considerable thickening of the mesentery.
He made an uneventful recovery, and was discharged in good health and free
from all symptoms onl 22nd December.

COMNIENTS.
This case demonstrates how a relatively insignificant primary lesion like a boil

may jeopardize the life of the individual, as the result of a secondary metastatic
focus in the kidney.
Some of the points to be noted are
(1) During the stage of primary invasion of the kidney by metastatic infection,

presumably from June until August, 1936, there was no pain or tenderness in the
kidney area-only constitutionial symptoms being present.
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(2) Perinephritic abscess may be a sequel to a localization of organisms in the
kidney parenchyma, with extensioni either by way (a) of the lymphatics whlichi pass
through the fibrous capsule from the cortex of the kidney to the perinephritic fat or
(b) by contiguity of infected tissues.
For this reason a guarded prognosis should he given in all cascs of perillephritic

abscess, and the possibility of future operative interference, i.e., nephrectomy,
kept in mind.

(3) Carbuncle of the kidney can only be treated satisfactorily by a neplhrectomy.
(4) The meseinteric a(lenitis, which was the cause of this patient's attack of

intestinal obstruction, is difficult to explain, but probably took place coincidenit with
the renal infection.

PATHOILOGIST's REPORT.
Microscopical specimten:
The specimen shows one-half of the removed kidney. Apart from its general

contour, an(l the presenice of a relatively uninvolved pyramid, it is difficult to dis-
tinguish its naturc. Ihe renal tissue is replaced by a (lense hard whitish tissue.
In areas small abscesses are found burrowing through this firm tissue. In other
areas discrete yellowish nodules, measuriing from 1-3 mm. in diameter, are seen.

Ihe pelvis is surroun(led by dense white tissue.

Microscopical examination:

Histologicall) the kidlney is founld to show the results of a long-contillue(d pyo-
genic inflammatory process. Mluch of the renal parenchyma has beenl destroyed and
replace(d by fibrous tissue. In areas the iniflammationi is still active, and there are
inumIlerOuS abscesses of varying size, conitainiing nlumerous gram + ye. coccal organ-
isms. In the older healed areas there are large collections of fat-conitaining largc
mononuclears,. which probably represent the site of sterile abscesses.

NIany of the surviving tubules are filled b) polymorphs. Surviving glomeruli
show a variable picture. In some the pericapsular fibrous tissuc is greatly increased.
In others the inflammatory process has invaded the glomerular tuft, leading to its
partial destruction, repair by fibrous tissue, and the formation of capsular ad
hesions.

Diagnosis:
Chronic staphylococcal infection of kidney (renal carbuncle).

J. H. B.

Studies from the Institute of Pathology,
Q een's University, Belfast

CASE 2.-AN INFANT WN'ITH A PRIMARY TUBERCULOUS INFECTION.

PATIENT was a female aged sev-en monthls, under care of Dr. Allen, Belfast Hospital
for Sick Children.
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CLINICAL SUMMARY.
Ihe mother suffers from an active pulmoniary tuberculosis. 'Ihree childrell alive

in family, none dead. Child has always been delicate. "Chesty" for past two
months; hard cough for past two weeks, then developed hoarseness when crying.
Much worse twenty-four hours ago with symptom of obstruction to breathing.
Bowels-had green diarrhcea, recently improved. Appetite-feeble. Micturition
normal. Was fed on Neaves' Food, and later Sister Laura's Food. Occasiolnal
vomiting.

CLINICAL EXAMINATION.
Child looks very ill. Lips blue, breathing obstructed, rate about 50. Pulse 140,

poor volume. Lungs relative dullness over right apex, witli high-pitched tubular
breath sounds and numerous moist rales. Tongue dry and furred. No abnornmal
findings in abdomen. Throat appears healthy. No evidence of ear-disease. X-ray
chest-confirms consolidation in right upper zone of lungs. Temperature 99° F.
on admission, rising within about twelve hours to 1060. Child died eighteen hours
after admission.

ANATOMICAL DIAGNOSIS.
Primary tuberculous complex in upper lobe of right lung and regional lymph-

nodes. Human strain of bacilli.
Low-grade dissemination by the blood-stream, resulting in tuberculoma of the

cerebellum, and scattered tubercles in spleen, liver, and kidney.
Extension in the lungs of the primary pulmonary focus by local lymphatic spread;

and by the air-passages subsequent to erosion of bronchi by the tuberculous process.
Tuberculous ulceration of the ileum secondary to ingestion of infective sputum;

and caseous mesenteric adenitis.
Pressure on trachea by tuberculous paratracheal lymph-node.

POST-MORTEM (Eight Hours After Death).
The body is that of a poorly nourished female infant. WVeight 9 lb. 7 oz.

Cervical lymph-nodes are just palpable; no other lymphatic glandular enlargement.
No jaundice. No cedema. Pupils dilated and equal.

ABDOMEN.
The peritoneal sac is free from aclhesions and contains no free fluid.
The mesenteric lymph-nodes, particularly towards the lower ileum, are en-

larged, and some are caseous. There is no peri-adenitis.
Small red transverse deep ulcers of the small intestine are present, and correspond

to the regional lymph-node enlargements. The large intestine is free from ulcer-
ation, although there is an occasional enllarged lymph-node in the mesentery of
the transverse colon.
The contents of the lower ileum and colon are yellow and semi-fluid.
Liver is a little congested, but normal in consistence. The outline of the lobules

is visible. There are nio niotable fatty changes. Onie small fibro-caseous tubercle
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about the size of a pin-hIad is present in the subcortical parenclyma near the
posterior surface.

Gall-bladder contaiins a little greenish-yellow bile, ancl appears (jtlite normal.
Main bile clucts are patent.

Panicreas appears n<ormal.
Adrenials normal in size; cortical lipoid is diminished; medulla appears normal.

Kidneys.-In medullary region of left kidney there is one very small tubercle
similar to that observed in the liver. The kidneys are a little congested, but
otherwise show no further changes. Capsule strips normally. No gross pyelitis.
Ureters and urinarv blad(ler normiial.

1IHHORAX.

Pericardial sac normal.

Heart appears quite normal. Myocardium is firm and in a state of contraction,
the venwa cavw being rather distended with post-mortem blood-clot.

Pleuiral sacs.-Around the right upper lobe are many rather fragile, recently
formed, fibrous adhesions. Both pleural sacs are dry.

LInnigs.-Right lung-the upper lobe is v-ery firm and is solid in consistence. In
the upper lateral region of the parenchyma of this lobe is a caseous area just over
1 cm. in diameter. It is surrounded by a tlhin capsule of fibrous tissue. The
caseous material has retracted somewhat fronm this capsule. A medium-sized
bronchus communicates with this area. TIhe remainiing lung tissue of this upper lobe
is largely replaced by a somewhat (lifTuse inottled grey, tissue which appears to be
composed of semi-caseous material in 'which is a fair proportion of fibrous tissue.
There is a great caseous enlargement of the regional lymph-nodts, viz., inferior
and superior tracheo-bronchial lymplh-niodes and para-tracheal nodes. The enlarge-
ment affects both sides, but is much more marked on the right side. One large
right para-tracheal node at the thoracic inlet may well have produced the symptoms
of respiratory obstruction by pressure on the trachea, YIhe lymph-nodes show
varying degrees of formation of a fibrous capsule. The degree of involvement of
para-tracheal nodes decreases towards the upper nodes.

There is an obliteration of the septum between upper and middle lobes by dense
fibrous tissue which demarcates the lower limit of local spread in the upper lobe.

In the right middle, and right lower lobe and the left lung, the parenchyma is
congested and contains a few small aggregations of tubercles, which have a

staphyloid appearance and are probably areas of tuberculous broncho-pneuimlonia.
A few small cervical (tonsillar) lymph-nodes on each side exhibit a slight red

fleshy enlargement-probably an inflammatory hyperplasia. There is no notable
laryngitis or tracheitis.
Head anid contents. No notable change in calvarium or cranial bones. Dura

is not thickened. There is no notable increase in the quantity of C.S.F. The
pia-arachnoid is normal in appearance, its blood vessels are not congested. There
is no flattening or abnormal outline of the cerebral convolutions. TIhere is no
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meningitis, and no tubercles in the meninges. On section of the brain there is
no hydrocephalus. In the vermis of the cerebellum slightly to the right of the
middle line there is a spherical area of caseous necrosis 7 mm. in diameter, with a
thin capsule. TIhere is no macroscopical thickening of the meninges in this region.
In view of the formation of a capsule and the size, the tuberculoma is not of very
recent origin.

MICROSCOPICAL EXAMINATION.
Upper lobe, right hlinig.-The large caseous area has a well-formed capsule of

cellular fibrous tissue infiltrated with lymphocytes and mononuclear cells. Outside
this encapsulated tuberculous area and throughout the greater part of the lobe
there is a marked thickening of the interstitial tissue by a mononuclear-cell infil-
tration and by the formation of numerous tubercles. The tubercles vary greatly in
size; they show a moderate central caseation and a giant-cell formation, and a
marked follicular formation by endothelioid cells. Some of the larger tubercles
have a well-formed outer zone of fibrous tissue. The thickening of interstitial
lung tissue has resulted in an almost complete obliteration of the air sacs. WtAhere
the air sacs are still recognisable they are seen to be compressed and lined by a
layer of cubical cells. There is occasionally an air sac filled with mononuclear
cells, but no caseation of these cells. The visceral pleura exhibits a slight fibrous
thickening, and some of its lymphatic channels contain tubercles.

Several of the larger areas of caseation encroach on and discharge into
bronchioles.
The other areas in the lungs exhibit a few aggregations of tubercles which are

usually in close relation to a small bronchus. The tubercles are of the same
"hard" type as those in the right upper lobe.
The regional lymph-nodes are the seat of a fibro-caseous tuberculosis. The fibrous

capsule around each node is particularly well formed and is lined by a tuberculous
granulation tissue.
With selective stains it is noted that tubercle bacilli are extremely scanty in the

affected areas in the lungs.
Spleen contains a large number of hard tubercles, varving greatly in size.
Liver contains a few tubercles of a similar nature. It shows no other notable

change.
Kidney.-The glomeruli, tubules, and interstital tissue appear normal. There

is no gross pyelitis. No further tubercles are observed microscopically in the
several sections examined.

Pituitary, adrenal, pancreas, thyroid, and thymus exhibit no notable changes.
Ileutrn.-In some sections the lymphoid tissue of the Peyer's patches exhibits

recent areas of necrosis and tuberculous ulceration. In these regions the muscular
and serous coats are infiltrated with lymphocvtes and larger mononuclear cells,
including plasma cells. No tubercles are observed in the serous coat.
Mesenteric lymph-nodes exhibit areas of caseous necrosis and more recent small

foci of necrosis which have not yet proceeded to caseation.
Myocardium shows no notable change.
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COMMENT.

The case is a good example of the pathological process which may result from
a first infection by inhalation of human tubercle bacilli, and illustrates the character-
istic type of response by the body to this first infection.

Experimentally, the same mode of response may be observedl in atn animal, such
as the guinea-pig, in which tubercle bacilli are inoculated into the skin; a local
nodule forms rather slowly and proceeds to ulceration, the regional lymph-nodes
become enlarged and caseous, and the tuberculous infection becomes generalised.
If a similar injection is given to a guinea-pig which has previously been infected
with tubercle bacilli, the type of reaction is quite different. At the site of inocula-
tion a local nodule forms more rapidly, and quicklv ulcerates, but there is no
infection of the regional lymph-nodes and no widespread dissemination throughout
the body. The more violent and active response at the site of inoculation in the
re-infected animal is accompanied by a localisation of tubercle bacilli at the site of
inoculation. This acute response can be evoked by proteins of the tubercle bacilli
as well as by the living bacilli, a principle which forms the basis of clinical tests
such as those of Mantoux, Von Pirquet, and others.

In the case under consideration it is probable that tubercle bacilli entered the
lung in the first place by inhalation, the child's mother being the obvious source.
The organisms set up a slowly progressive caseous necrosis in the right upper
lobe. A good attempt at healing is evidenced by the fibrous barrier which surrounds
this primary focus.
The size of the lesion and the appearance of the fibrous tissue is consistent with

a duration of some weeks, and quite probably corresponds to the two months
during which the child was said to have been "chesty."

This primary focus communicates freely with a medium-sized bronchus; the
caseous material has retracted from the surrounding wall by discharge into the
bronchus. It is quite conceivable that in a somewhat similar case a large cavity
would have resulted, a cavity producing characteristic clinical signs and casting
a radiological shadow. Reference is madle here to such a possibility to point out
that a primary pulmonarv tuberculous infection may have a superficial resemblance
to adult phthisis, but the resemblance is no more than superficial. The diagnosis
of the adult form of pulmonary tuberculosis in childhood on such findings has no
foundation in the pathological process.
The regional lymph-nodes were affected early and became enlarged and caseous.

Earlv blood dissemination is illustrated by the metastatic sites of tuberculosis in
the cerebellum, spleen, liver, and kidney.
The mode of spread is thus a parallel to the course described in experimental

infection of the previously uninfected guinea-pig. It may be noted here that in
this patient all the tuberculous lesions are of a character which suggest a com-

paratively good resistance with attempted healing and a low content of organisms.
The absence of previous infection, not the number of organisms, is the more

important factor in the character of the spread of the disease in the primary
tuberculous complex.
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The other pulmonary lesions found at autopsy nieed little comment. The local
spread in the interstitial lymphatics of the upper lobe and the collapse of air sacs
by pressure and by blockinig of air passages produced an almost solid condition
of the lobe and had a clinical counterpart in the dull percussion note and the
high-pitched tubular breath sounds. 'l'he moist rales suggested the presence of
an exudate in small air passages which were still patent and which were observed
post-mortem at the margin of the consolidated lung tissue. The symptom of
respiratory obstruction was produced by a large caseous paratracheal lymph-node
in the thoracic inlet.
The tuberculous ulceration of the ileum is an interesting finding in a child of

seven months. The ulceration and the involvement of the regional lymph-nodes
in the mesentery is almost certainly due to swallowing of infected sputum, and in
this particular case may account for the history of green diarrhoea, the result of
disordered and hurried peristalsis.
The tuberculoma of the cerebellum is of a considerable size and has developed

slowly from a blood-borne metastatic tubercle implanted at an early stage in the
disease. The size and the degree of encapsulation are reasonable evidence for
this conclusion. It produced no clinical manifestations but might well have been
a potential reservoir for the establishment of a tuberculous meningitis if it had
later extendled to involve and discharge its contents into the cerebro-spinal fluid.
A photograph of the macroscopical appearances of the lutigs is appended with

an explanatory diagram. J. A. F.

WESTERN ELECTRIC
INTRODUCE NEW ELECTRICAL STETHOSCOPE

BELL TIelephone Laboratories, pioneers in sound transmission, announce the dle-
velopment of a new portable electrical stethoscope of outstanding design.

Primarily introduced for practitioners with impaired hearing, its facilities are
extended to others who desire detailed and more accurate auscultation than that
obtainable with the orthodox acoustic variety. IThis is possible, since the new
stethoscope amplifies heart-sounds sufficienitly to overcome an appreciable hearing
deficiency, and for those with normal hearing permits these sounds to be heard
at a level of twenty decibels above normal or one hundred times that usually
obtained.

It is particularly helpful in the examination of thick-chested patients, where
comparatively weak sounds are experienced, in diagnosis in places where noise is
prevalent, and in the detection of abnormal heart conditions during their early
stages.

It is apparent that numerous other useful applications of the 3A Stethoscope
will present themselves to a physician (luring the course of its use, especially in
the obstetrical and lung fields.

Essentially the stethoscope conIsists of a sensitive microphone, specially designed
to pick up heart-sounds, a vacuum tube amplifier to give the necessary gain, and
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a high quality receixer which repro(LuceCs them. 'I'he ordinarv acoustical stethoscope
ear attaclhnment may be conniected to the receiver by means of rubber tubing, so
that the physician can listen to heart-sounds in the familiar manner. 'I'he micro-
phone,. which takes the form of a vibration pickup, is extremely unresponsive to
extraneous souLIds, andl a rubber ring surrounding it reduces to a minimum noises
which mav be caused bv handlinig the instrument. 'T'he frequency response ranges
from 60 to 1,500 cycles per second, amply covering the band encountered in listening
to heart-sounds.
An important feature of the 3A- Stethoscope is its filter circuit, which isolates

and accenituates murmur-sounds, so significant and yet so difficult to detect with
an ordlinary acoustical stethoscope. 'T'his filter circuit in the amplifier diminishes
the response at both the low and high frequencies, and can be included or omitted
at will by the turn of a switch. 'I'hus the intensity of normal heart-sounds is
lowered andl the loudness of any murmur-sounds which may be present is
accentuated.

Consultations are facilitated by provision for an additional receiver, an extremely
valuLable feature enabling two phvsicians to listen simultaneously to a patient's
heart-sounds from the same body location. 'The amplifier has a maximum gain of
sixty decibels, and is sufficiently powerful to operate the additional receiver. Volume
is controlled by a potentiometer situated on the patnel.
The 3A1Electrical Stethoscope is completely contained in a small fabrikoid case,

similar in size to a doctor's instrumllenit bag. It measures 12! inches in length,
83 inches in height, and 43 inlches in depth, anid weighs only fourteell poundls.

Operation of the instrument is extremely simple. 'I'he physiciannmerely attaches
the tube of his acoustical stethoscope to the receiver, clips the receiver to his coat,
and turns the volume control until he obtains the desired loudness. 'rhe microphone
is then lightly pressed against the patient's body in the same manner as when
using a conventional stethoscope. \When wislhing to cliagnose murmur-sounds, the
knob marked "filter" is turned to its "in" position.

Low-tension supply for the valve filaments is dIrawn from 1.5 unlit cells of the
flashlamp type, and the anodes are fed from a 4.5-v-olt miniature dry battery, the
whole issue being neatly housed in the lower part of the case. 'I'hese batteries are
of the new plug type, which makes replacement simple and easy. 'T'hey may be
purchased anywhere.

Further particulars may be obtained from WN'estern Electric Company Limited,
Bush House, Aldwych, London, NNT.C.2; telephone: T'emple Bar 1001.

THE ULSTER MEDICAL SOCIETY
THE eighth meeting of the Ulster Mledical Society was held in the Whitla Medical
Institute on Thursday, 7th April, at 8.30 p.m. The president, Professor Thomson,
occupied the chair. The speaker was Professor John Glaister, MI.D., D.Sc., B.L.,
of Glasgow, who lectured on the medical aspects of the Buck Ruxton murder case.
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Professor Glaister began by saving that the success of the investigators con-
nected with the case w-as (lue to the co-operation not only between the police and
the medical profession, but between specialist members of the profession: path-
ologists,. hwematologists, anatomists, and zoologists all combined to bring out,
point by point, the evidenice which brought the murderer to justice. For many years
the subject of medical jurisprudence had been the Cinderella of the medical pro-
fession, but the Ruxton case had done much to bring it out of the kitchen, to
emerge in the finale of the ballroom.

Lantern slides were showxn of the scene in the ravine where the original find
of human remains was made. These wxere found on the left bank of the stream,
due to the fact that the stream flowed to the righ1t of the centre of the bridge, from
which Ruxton threw\ them. Flood, following heavy rains, carried the remains still
further up the bank, and instead of their being carried to the deep river only a
short distance away, the) remained high and dlry on the bank where th-y were

discovered.
From the beginning it was seen that a trained medical person had been at work,

for not only were the limbs and head neatly clisarticulated from the trunk, but
all the parts which would serve for purposes of identification had been removed.
The eyes had been removed, the nose had been cut off, characteristic teethl hacd
been extracted, and areas of skin dissected away.

Professor Glaister traced the disco-ery of a Sunday newspaper wrapped around
the remains with a circulation localised to a relatively small area in Lancashire,
and to the delivery of a copy of this paper to Ruxton's house. He traced a blouse,
a pair of baby's rompers, and other articles also to Ruxton's house. Ruxton's
movements were traced, step by step, and on his arrest blood-stains were found
on the stairs, stair-rails, banister, the side of the bath, below the linoleum, on
stair-carpets and pads, and oIn a suit of clothes belonging to him, and particles of
human flesh were found in the drains of the house.
The reconstruction of the two bodies from the separate portions proved that they

could be no other than Mrs. Ruxton and her maid, and after a trial which made
history by methods employed for the first time in England, Ruxton was found
guilty beyond any shadow of doubt.

Sir Robert Johnston proposed a vote of thanlks to Professor Glaister for his verv
able lecture, which altogether lasted for an hour and a half. Professor Biggart
seconded the vote, and mentioned the words of the judge at the end of the trial, in
which he congratulated those responsible for the manner in which the medical
evidence had been assembled and( given.

ULSTER MEDICAL SOCIETY
ANNUAL GENERAL MEETING

TIhe annual general meeting of the Societv was held on Tuesdav, 24th May,
1938, at 3 p.m., in the WVhitla Medical Inistitute. The folloNwing officers for session
1938-39 were elected :

223



Professor Glaister began by saving that the success of the investigators con-
nected with the case w-as (lue to the co-operation not only between the police and
the medical profession, but between specialist members of the profession: path-
ologists,. hwematologists, anatomists, and zoologists all combined to bring out,
point by point, the evidenice which brought the murderer to justice. For many years
the subject of medical jurisprudence had been the Cinderella of the medical pro-
fession, but the Ruxton case had done much to bring it out of the kitchen, to
emerge in the finale of the ballroom.

Lantern slides were showxn of the scene in the ravine where the original find
of human remains was made. These wxere found on the left bank of the stream,
due to the fact that the stream flowed to the righ1t of the centre of the bridge, from
which Ruxton threw\ them. Flood, following heavy rains, carried the remains still
further up the bank, and instead of their being carried to the deep river only a
short distance away, the) remained high and dlry on the bank where th-y were

discovered.
From the beginning it was seen that a trained medical person had been at work,

for not only were the limbs and head neatly clisarticulated from the trunk, but
all the parts which would serve for purposes of identification had been removed.
The eyes had been removed, the nose had been cut off, characteristic teethl hacd
been extracted, and areas of skin dissected away.

Professor Glaister traced the disco-ery of a Sunday newspaper wrapped around
the remains with a circulation localised to a relatively small area in Lancashire,
and to the delivery of a copy of this paper to Ruxton's house. He traced a blouse,
a pair of baby's rompers, and other articles also to Ruxton's house. Ruxton's
movements were traced, step by step, and on his arrest blood-stains were found
on the stairs, stair-rails, banister, the side of the bath, below the linoleum, on
stair-carpets and pads, and oIn a suit of clothes belonging to him, and particles of
human flesh were found in the drains of the house.
The reconstruction of the two bodies from the separate portions proved that they

could be no other than Mrs. Ruxton and her maid, and after a trial which made
history by methods employed for the first time in England, Ruxton was found
guilty beyond any shadow of doubt.

Sir Robert Johnston proposed a vote of thanlks to Professor Glaister for his verv
able lecture, which altogether lasted for an hour and a half. Professor Biggart
seconded the vote, and mentioned the words of the judge at the end of the trial, in
which he congratulated those responsible for the manner in which the medical
evidence had been assembled and( given.

ULSTER MEDICAL SOCIETY
ANNUAL GENERAL MEETING

TIhe annual general meeting of the Societv was held on Tuesdav, 24th May,
1938, at 3 p.m., in the WVhitla Medical Inistitute. The folloNwing officers for session
1938-39 were elected :

223



Presiden t: John M. MIcCloyI, M.D., D.P.H.
Vice-Presidents: Robert Mlarshall, NI.D., F.R.C.1.1.; William Dickie, ,IN. ).
Council: C. A. Calvert, MI.B., F.R.C.S.I.; Jack Crawford, NI.D., B.SC.; Ian Fraser,

M.D., M.CH., F..R.C.S.ENG. ANI) I.; F. P. Montgomery, M.C., M.B., D.M.R.E.
(CANTAB.); WV. R. M. Straill, MI.)., B.SC.; J. R. \Vheeler, M.B., I.L.O., D.O.M.S.,
F.R.C.S .EDIN.
Hon. 1Treasurer: J. S. Loughridge, M.D., B.SC., F.R.C.S.ENG.
Hon. Secretary: H. Hilton Stewart, M..D., M.R.C.P.LOND.
Hont. Librariani: James Boyd, M.A., B.SC., M.DI., MI.R.C.P.I., D.P.LI.
Honi. Editorial Secretarv: R. S. Allisonl, rM.D., F.R.C.P.LONI).
Honi. Editor: R. H. Hunter, M.D., M.CH., PH.I)., M.R.I.A.
Editorial Board: Professor H. Barcroft, M.D., M.A.,; Professor P. 1. Crymble,

M.B., F.R.C.S.ENG.; Professor C. G. Lowry, M.D., F.R.C.S.,I., F.C.O.G.; Professor
XV. XNV. D. Thomson, B.A., M.D., B.SC., D.P.H., F.R.C.P.LOND.

The report of the Council was as follows:
TIhe Council begs to present the seventy-sixth annual report of the Society.
The roll of the Society now staneds as follows

Hon. Fellows - - - - - - 8
Life Fellows - - - - - - 12
Life Members (Old Regulations) - - - - 2
Fellows - - 288
Members - - - - - - - 48

Total - - - - - - 358

During the year the Society has suffere(d the following losses by death

Professor WV. St. Clair Symmers, Hon. Fellow of the Society; Sir John W.
Moore, Hon. Fellow of the Society; Dr. D. P. Gaussen, President 1906-7; Dr.
Malcolm Brice Smyth, Fellow since 1901; Dr. J. J. Mlurray, Fellow since 1931;
Dr. T. K. XVheeler.
The Society has had a busy year under the presidlency of Professor XV". XV. D.

Thomson. There were tenl meetings held during the year, and there were quite
good attendances at the meetinigs. The Society was honoured by visits from Dr.
Leonard Colebrook of Lon(don, who dlelivered the Campbell Memorial Oration;
Dr. Moodie, Director of the London Child Guidance Clinic; and Professor Glaister
of Glasgow.

Ihe annual dinnier was held in February, and was notable for the presenitation,
by the presidenit, of two magnificent portraits of Sir WN'illiam WVhitla and Sir
Hans Sloane. The former was unveAled by Sir Thomas Houston and the latter by
Sir Humphry Rolleston, Bart. Ihree Hon. Fellowships were also conferred at the
dinner on Sir Humphry Rollestoni, Bart. ; M\r. A. B. Alitchell, M.P.; and(i Sir
Robert Johnstone, M.P.
The ULSTER MEDICAL JOURNAL has hadl a very successful year onice again under

Dr. R. H. Hunter's able edlitorship. lThe Counicil greatly appreciate his retention
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of this importanit work, in spite of the additioni to his work in his new post as
secretary to the University.

Considerable changes have been carrie(l out at the premises of the Society
during the year. A newv ventilation system for the lecture hall has been installed,
together with a niew gas-fired boiler, and a new extraction fan, at a cost of over
£200. Three new electric convector heaters have been placed in the inside hall
and oni the stairs to supplement the heating in this area. A new gas-fire has been
bought for the council room, and the laclies' lounge has been re-floored following
the tliscovery of dry-rot in the wxoodwlvork. The oil paintings of the Society have
also been re-hun, while the portraits in the council room are being cleaned and
renovatecl. The floors of the entrance hall and the library have been re-floored in
compressed cork. Tlhe Council consider that the general con(lition of the building
has been well maintained, and the improvements made this ycar should add to the
general comfort of the members.
The annual laboratory meeting was again a great success, and the high

standard set by Professor Younlg has beneworthily upheld by Professor Biggart.
The annual golf competition was helcl at Newcastle, and was well attended.

The Hanna Cup was won by Dr. J. C. Robb.
Your Council has met on ten occasions, and the following attencdances were

recorded
Professor Thomson 10, Mr. Irwin 6, Mr. Greer 4, Mr. Calvert 1, Dr. Frackelton

5, Dr. Boyd 8, Dr. Allen 3, Dr. Hunter 4, Mr. 'Wheeler 2, Dr. Allison 2, Hon.
Secretary 10, Sir Thos. Houston 5, Dr. Stewart 8, Dr. Furkington 2, Mr. Fraser 4,
Mr. Mitchell 4, Dr. J. A. Smyth 1, Dr. Lyttle 2.

B.M.A.- NORTHERN IRELAND BRANCH
NORTH-EAST ULSTER DIVISION

The Division met in the Cafe, Coleraine, on Monclay, 7th March, 1938. Dr.
David Huey read a paper describing his visit to the surgical tuberculosis clinic at
Leysin. He gave an interestinig account of the work of the clinic, and described
the different types of cases suitable for treatment at Ltvsin.

Best thanks of the meeting were expressed to Dr. Huey for a most interesting
paper.

Dr. Violet McFeeter kindly entertained those present to tea.
IThe seventh annual dinner of the Division was held at the Causeway Hotel,

Bushmills, on Saturday, 2.3rd April, 1938, when the chairman, Dr. Bateman, pre-
si(le(l over a company of about one hundred.

After dinner, the toast of the King was honioured. lThe chairman then proposed
the toast of the British Medical Association. Dr. XVJ. Porter spoke to the health
of our President, Sir Robert Johnstone. He remarked that he had known Sir
Robert since student days, and that he had always been an outstanding personality.
The toast was then drunk with great enthusiasm. The President, who was received
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with loud applause, replied briefly, and made an appeal to medical men outside the
B.M.A. to become members.
The next toast, "Our Guests," was suLbmitte(d by Dr. Boylani in a most enter-

taining speech. Mr. 1. S. S. Holmes, F.R.C.S., and 'Mr. Godfrey Boyle, solicitor,
replied.

Dr. T. Adams then proposed the health of the chairman in an amusing speech,
to which Dr. Bateman replied in similar strain. The last toast of the evening was
that of the musical guests, and was proposed by Dr. XV. H. Belford. Mr. Hugh
Carson, Portrush, replied.
During the evening musical items were contributed by Messrs. Carson, Boyd

Morrison, J. L. Baxter, Jones, and Dr. Aclams, and were greatly appreciated.
At an initerval the chairman presented the Divisional Golf Cup for the year to

Dr. Ritchie.
T'he annual meeting of the Division was held in the Cafe', Coleraine, on Monday,

9th May, 1938.
The following office-bearers were elected for 1938-39 :-Chairrnan: Dr. J. M.

Hunter; Vice-Chairman: Dr. H. H. McClelland; Representative to Annual
Meeting: Dr. David Huey; Hon. Secretary and Treasurer: Dr. G. Bateman.

It was decided to hold the annual golf meeting at Ballycastle.
Dr. Ivan McCaw, Belfast, then read a paper on some problems in the diagnosis

of common skin diseases. He dealt with the conditions frequently met with in
general practice, and pointed out that even the commonest skin diseases
occasionally were very puzzling in atypical cases. Dr. McCaw gave valuable hints
for differentiating such cases, and mentioned several important points in treatment.

Several members raised questions for discussion, and a vote of thanks was
passed to Dr. McCaw for his stimulating and instructive paper. Dr. Adams kindly
entertained the members to tea.
The annual silver collection for medical charities wxas taken at the close.

J. M. HUNTER, Hon. Secretary.
Eglinton Street,

Portrush.

REVIEWS
THE TREATMENT OF NEUROSYPHILIS AND TIRYPANOSOMIASIS
WITH TRYPARSAMIDE. Published by Mlay & Baker, London.

Although sent out as an advertisement, this short treatise gives a very flile sLummlary of the uses
of this very important drug.
The two diseases for which the drug is pre-emninenitly suited are parenchymatous neurosyphilis

and trypanosomiasis, but other forms of svphilis also appear to benefit. Dosage, modle of action,
and dangers are all discussed.
The great deterrent to the use of lTryparsamide has always beeni the fear of causing optic

atrophy, and although the percentage of cases so affected is smiiall, suggestions are put forwvard in
this booklet as to its prevention. If followed the danger will be reduced to a minimum. A
valuable chapter is included on the technique of lumbar puncture.
Any physician contempating the use on Tryparsamide Nxxill be wvell advised to refer to this

treatise.
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'I'HE MEDICO-LEGAL REVIEWV: P'ublished tor the Medico-Legal Societly by
Bailliere, Tinndall & Cox, LoIdoin. 3s. quarterly.

Tlhe arrival of the current issue of the Medico-Legal Review reniinds us of the lack of a
medico-legal departmeint in Queen's LUniversity, Belfast. At present a make-shift arrangement
lhas been provided, and excellent as the teachers undoubtedly are, they cannot, by virtue of
the fact that neither of thenm profess to be medico-legal experts, give that personal touch
to their lectures, which is so essential for good teaching-. The Universitv is inot altogether
to blarme in this matter. SuI-Cly it is of suLflicienlt imnportance for the serious consideration of
the GoverilmenIt of Nor-therin Ireland, for without .l Supl)lIN of me(lical meni adequately trained
ini this subject, (loulbts wxill arise as to the ine(lico-legal services for the community.
The preseint numnber of the Medico-Legal Review emphasises these views. It lays stress oil

the fact, patent to all who have conisi(dere(d the miiatter, that mnedico-legal problenms are not
confinied to the muddy waters of an occasionial mur(der, but spr-ea(l over such thlings as
proofs of food-poisoning, thew diagnosis of blood and other stains, abortions, blood tests for
drunikeniness, blood-groups and(l bastardy, etc. Ihlese aiid other subjects aIre treated in the
present number of the journal in a luci(d maiinner- ly the YIoio. 1Mr. Justice flIumphrevs, Dr.
T. H. Bleuch, Dr. Julius Buriford, and( other well-knowni authorities. In the formattioil of
a medlico-legal libraryv, ai set of this journIIal would foirm a valuable basis, and it is hope(d
those intecrested will see that when a me(lico-legal department is inaugurated within the
U niversitv, it begins by seniding a subscriptioil to the publisher-s for its regular delivery.

MEN1'AL NURSING IN OBSERVATION WARDS. I3y I. Mf. Sclare,
L.R.C.P.S.Ed. 19:38. Edliniburgh: E. & S. Livino-stone. IPp. 2,59. Gs. net.

This useful little book should be in the hands of every nurse working Inot only in the
observation wards, but in the general wards of everylhospital. It contains, in a short,
concise mariiner, a general account of most forms of mental disease, viewed from the modern
standpoint, andl lays much emphasis on the nee(l of searching deeply for an organic basis of
many menital states. Not the least important part of the hook is the series of illustrative
clinical histories. Any intelligent woman, with a background of practical nursing knowledge,
will find these of great value in assisting her to a clear knowledge of how to approach a
mental patienit, and giv-en that knowledge, she canI play an important r6le in bringing the
patient t)ack to a Inormal outlook in life.
The onl criticism one could make mighlt lie in the order of study. The short, well-written

chapter oni the anatomy and physSiology of the iervous system should precedle the chapter
on normial psychology, not follow it. A.ndl surely these two chapters \would be better studied
before the psycho-pathological states are consi(dere(d? These, howexver, are minor cr-iticisIIIs
in ani otherwise excellenit book, which ImianyV genieral nurses coildl read1 with profit Inot onlv
to themselves but to their patients. Ther-e is a foreword bv Dr. A. S. I. \IMaggregor, Mecal
Officer of Health, Glasgow.

FOOD) AND PHYSICAL FITNESS. By F1. XW. H. Cruickshank. Foreword bv
Sir Jolhni 1B. Orr. 1938. IEldinburgdh V'. & S. Livingstonlc. Pp. 148. Price
5)s. niet.

Professor ('ruickshank 's "Foodl and Phvsical Fitnexs" is based on his w'aLrUhIha Tlo}nonl.'() IIOhblic
lectures given at the University of Aberdeen during the session 1936-37. TIlhe forewxvord is written
by Sir Jolhn 3. ()Orr, wiho states that ' the )Ublishilng of tllhese ht$CtUre-Ss Will nlle-ct al wideSplread
general demnand for a scientific and yet siml)le exp)osition of the new science of nuLtrition and its
bearing upon praLctical dietetics."

In eleven slhort chaptet-s the .ltll(oIr giVes anI (1 mentary aCcount of thiea most importa.nrit aspects
of niutritioni. A useful feature is t lh- ilCLOionl Iof t fifte-en tables dealing with fLIel Values, mineral
salts content, vitamin conhtt-llt,cnOSt, etc., of foodst LIIs.t In a chapter oi ' vegeterianrisn, tlthe
author digresses a little and de tIs effectivelv with fool fads and ''false ideas concerning foods."
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A fexx inaccuracies are notedl xvhich wx-ill no doubt be corrected in the secon(d e(lition. Thus we
findl the inormal body temperature state(d as 37.5°C; "osteolin" is mentioned, presumably in
error for "ostelin," and "erradicate" also appears.

'I[le difficulty of expressing scientific faLcts in siml)le lanI[gulage is pr-mly responsible for such
st atemlents as-"'The )iints to be reternbered .ih)Olt st arches Is fodstulffs i1-r thlat the)y are
deficient in vitamins, proteins, fats, and mineral salts, and W'When there is deficiencv of iodine
due to the lack in foo(o or in xvater, the thyroid gland becomes Cillarged, giving rise to the
colndition known as goitre. Where tlie iodine deflici-ncy diseaLpears inlohn.Us, it is known
> 1niVx(xt-fdma. iiWtlh coinditions 1re cu1-d bV inl.1f given ts a salt (soUditu m-1)(p tassiuimll iodide)."
D)espite these sliglht imperftections, this little book, 1tth(iulghl iinttende-dl fl tilt LIV p)ulic, can be

thlo-oLglylV I-etmO111endedl aS a t`fordiiig Val iLAble ilitf. rmtil-l (It111ManyP,rI)blem, iiifet withI in the
da;ily sork of evcry genera-il mie.dical prtctii(ier.

MIIiDICAL JUIISIPRUDIINIE ANI) TO)XICOLOGY()(. Edited by Johni (-ilaister,
NI.D., D).Sc., B.L. 1 d98b.uirinhu l lEl. & S. I ivii,stone. Sixtlh IEditiol.
l'p. 74X. Uigs. 11)7, (etl,uredt plat(s 2. P,rice - 2S.

(G;lister-'s textbook oni Medical JuniSrLd-oprodenCe is Il1V (lit (f thle few dep(t boai h1 t(k published
in th1is Coonltli, 01 wIhatIhtas t-.dr td v bect me Itiglhv b-rmictlihdhnlt of medicine. Ihe
present edlition, edite(d by tle .thile Stm (,f tlh tlidiiigui,siltd authfr of -dtrereditio)ns, will still
fLr-tilet- eillnance its 1-el)Lo t.ion. It has bet-n 1)hoIlgllt Lil) 1 dat With cliNI)tt-rs to sLtICI tllillgs as
tle LIse of filtetred ultra-vjiolet liglht in tow-I.-t.et o (f4 c cealed1 semiitd stains ; (in the facts
of fitngt-r ploints and(I ot her antlitpt-ll" tI-ic (ltttlss t1lw itden tificaltion (if living persons. TIle
findings of i-ecent cases have h-en C1a_-efoVlI -iitf-d, tnd Whore U- fUel --s,nso,have l-tn learned
tllSe t haV(' hfeen inCoCorpor .tetd t oll-OLghut t1w text Tle fi lldings in tIlh now cel-rt:t Ruxt in
casxe have formed texts ior- it ny 11eW fea lt-js),'iCt krclaI inl to- cl;ott1- (1;leaiog Wiltl ioleltit-
of tlite dead. Thlese new c.ses It,1tXvtv-r,a.rre givenl tilitt-ipl-(q),rptrspecctiv,, and ol(ler-, hliat imighit
alittst lie called classical, cases aIIce still Ot-SdI to illoISt-Nitte tilt- 11m tl- (Is r-fTcom1-nended .

In a hook o,f so manox exct lle,ch -s it is (li tVic tllt to lilt(I nIm-thing t( tct-itici t-, a oi(d it s--s a

pit ) that even m inor ci-iticisnis slttntl(l lte 1;tiS -(d; blt evxft - tleIiltt-t frit-ntl Iv r-eviieWt-i ctIt not
f:til to remark )on the oItd-fashlionel descriltt i(tt gixtt1,f tlite el-tittiOl] f tet-tI, ttr to the very
L111scientific acCttOnt given t the Sex ing (tf It og ho

Stctictn II of tIte kmlk is devotetIth TiXiIit Itgo It CttOtlilt 11ittItVit-lanl aCcOtLtOt tof l)ttisons
antI(l their actittos, buit alsot a slhort intl vd;tlt1h-d - stact (if tlte maui litints tf Itt, In)iogt-rous
I)[ itgs Acts.

SICK CHILDRZEN 1)IA(NOSIS AND) TRE \TENT Third Edition (revised).
By Donald Pater-onm, O. A., .1). 19 2.i I.nttn Passell & (o Pp. 1;(W4. Figs.
75. Price 12s. (;(I.

This book call ble tihol-oUghlt-l l-COmrndninle d to stUtoll-t a1nil p)ractitioner Is anl excellent work on

"sick citildti-en.' Thle fact thit t it lit, ro-: cthed it third editiott 9h(iw\\s tiht it hiias been fully
appreciated by tite profession. ITis 1ast eliti(xlInhs lten rivised, -itt Iri-c-tnt idvances which have
fotttd a periti atin t place in pa.vdiatrtics altve ie-n adlded.

SLcit (lisasesa-s tile t1nmliNSS.( l1 sdvst1lt rltlVtitntiSt t(i nienti(i a f-x, i:tvt- rpecf-ived special
aitt-ntion, whilfe clemo-thIttt )v ImIS 1hw(it iCItilidt int iLlitlblf' pGla[Ces'.
A no0tabl feature ill ili. tdliti iil tile li li,eJl hilhiig,lrapli VWihicit i. funlLi,1 titrotugih tte text,

so thaat arn one ititti-est to (t tinl itt ni111IVi u r.ni- tle suIIbjfect folrth-r
TIule citapters On infitit f-4ehing 'ri pto-t icill.ir-iv well line nltld ti tctitrinle-r xwill find an

excellenit catalo)gu o)fitt;otisClix xfi 1);1 Illf(tld xxitl it inlI, is.
'i'ltehbook is a h'Ita sixt a i p 1iilV i'I'lSllt (tr lte Only criticism titat One can make

is tlle slll -Il tVIt uLse-d ill Soinitl, Of ti it I:ii s (11) \\i tltdts xVltxsuV`IC ecci nOilix shstuld be
praicti_sed, fOr anx gaiti itt the ti/t' th1hf Ik ii 111t1i1re tita liiittiil lb tlie itpleas:t it ness of
straining to readi it. l) tiitle sIthis xxiII t- It-tillIIt i IILftLo l-tiit i -ildvx at tli- expense
sf soimne of tIie nmote )Vib)vi ilIbvtr-ItiI-I
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A fexx inaccuracies are notedl xvhich wx-ill no doubt be corrected in the secon(d e(lition. Thus we
findl the inormal body temperature state(d as 37.5°C; "osteolin" is mentioned, presumably in
error for "ostelin," and "erradicate" also appears.

'I[le difficulty of expressing scientific faLcts in siml)le lanI[gulage is pr-mly responsible for such
st atemlents as-"'The )iints to be reternbered .ih)Olt st arches Is fodstulffs i1-r thlat the)y are
deficient in vitamins, proteins, fats, and mineral salts, and W'When there is deficiencv of iodine
due to the lack in foo(o or in xvater, the thyroid gland becomes Cillarged, giving rise to the
colndition known as goitre. Where tlie iodine deflici-ncy diseaLpears inlohn.Us, it is known
> 1niVx(xt-fdma. iiWtlh coinditions 1re cu1-d bV inl.1f given ts a salt (soUditu m-1)(p tassiuimll iodide)."
D)espite these sliglht imperftections, this little book, 1tth(iulghl iinttende-dl fl tilt LIV p)ulic, can be

thlo-oLglylV I-etmO111endedl aS a t`fordiiig Val iLAble ilitf. rmtil-l (It111ManyP,rI)blem, iiifet withI in the
da;ily sork of evcry genera-il mie.dical prtctii(ier.
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