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Cases 1 and 2. 

These are two cases of intestinal tumours, each 

entirely different fromthe other, and each of great interest. 

The first, Mrs Morgan, is a case of lipoma of the 

ascending colon, a very rare condition, but one which is not 

in any way malignant. The second, Mrs McDonald, is a case 

of carcinoma of the colon, a definitely malignant condition. 

It presents a feature of unusual interest, also, in that, 

during the course of the disease, the growth completely 

changed its nature. It started as a scirrhus cancer, - the 

usual type found in the left half of the abdomen, - and 

later developed into a large, soft adeno - carcinoma, of the 

type which is characteristically met with in the right half 

of the abdomen. 



Case 1. 

Name: Mrs Marion Morgan. Aet. 47. 

Date of Admission: 13th May 1929. Ward 8. 

Complaint: Pain in the right side of the abdomen. 

History: Patient first had abdominal pain in March 1929. The 

pain was situated ln ale right lumbar region, and was dull in 

character. It was accompanied by a sensation of there being 

"something" at the site of the pain. it was intermittently 

present, and had no relation to the taking of food. The 

pain went away in two weeks. time for a fortnight. The pain 

then returned for a few days with increased severity, but 

disappLared after taking medicine prescribed by her doctor, 

and it alas not returned since. 

The bowels are always very constipated; appetite 

good. 

No urinary symptoms. 

Menstrual History: Periods regular. Patient suffers from 

menstrual dysmenorrhoea. 

Previous Health: Patient has had pulmonary tuberculosis 

for the past 25 years. 

She had cystitis three months ago. 

Physical Examination: Patient is thin and anaemic, with a 

hectic flush . in the cheeks. 

Alimentary System: 

Tongue is moist but furred. 

Teeth: Patient has a double denture. 

Pharynx: Examination negative. 

Abdomen: On Inspection, The abdomen moves on 

respiration. There is some fullness in the lower right 

hypochondrium and right lumbar region. 

Onpalpation, there is a mass felt in 

the area of fullness, about the size of an orange;. It is 

easily felt just below the abdominal wall, and it is freely 

movable. The lower edge of the liver is palpable one inch 

below 
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below the costal margin. 

On Percussion, the liver dullness is one inch below 

the costal margin. There is no increased splenic dullness, nor 

is there any free fluid in the peritoneal cavity. There is 

dullness over the mass on percussion. 

Radiological Examination after a Bismuth Meal showed some spasm 

in the portion of the ileum at the ileo- caecal valve and a 

filling defect in the caecum (Vide sketch of X -ray photograph). 

Respiratory System. 

There is a vomica at the apex of the right lung. At the 

right apex the breath- sounds are bronchial, and there are some 

fine crepitations. 

Circulatory System. 

The heart - sounds are pure, and are closed in all areas. 

Diagnosis: (after operation) Intra -mural lipoma of the 

ascending colon. 

Treatment: 

Prof. Fraser. 

Operation. 14th May 1929. 

Anaesthetic. Chloroform and ether. 

A mid -line incision was made below the umbilicus. The 

peritoneum was opened, and the bowel on the right side of the 

abdomen was examined. The appendix was isolated, and was found 

to be pathological. A tumour was found protruding from the 

antero -lateral aspect of the ascending colon. On closer 

investigation, It was found that this tumour lay between the 

coats of the bowel. A small' incision was made, at the inner 

margin of the tumour, through the peritoneal and muscular coats 

of the colon. The tumour was then shelled out with very great 

care, because its under -aspect lay against, and was somewhat 

adherent to, the mucous and submucous layers. it was found to 

be a lipoma, and it was thought at first that there was a 

cystic tumour behind it, out it was found that the tumour 

consisted/ 
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consisted of the lipoma alone. Several small, venous, bleeding 

points were carefully ligated, one or two requiring to be under - 

stitched with catgut. At one point, a small perforation was 

made through the mucous and submucous layers into the lumen of 

the bowel. This was carefully invaginated and over - stitched 

with two layers of catgut. The opening in the serous and 

muscular layers was then closed, and was covered with three 

layers of continuous catgut. The appendix was then isolated 

and removed in the usual manner, the carbolized stump being 

invaginated. 

The abdomen was closed in layers, the skin edges being 

approximated with silkworm but sutures and butterfly clips. 

"Enucleation of intra -mural tumour of ascending colon; 

appendicectomy." 

Progress Notes: Clips out on the sixth day; stitches out on 

the twelfth day. ratient making a satisfactory recovery. 
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4. 

C O M M E N T A R Y. 

This is a case of lipoma of the ascending colon, an 

exceedingly rare condition. 

in the Journal of the American Medical Association, 

Volume 83, October 1924, there appear the following remarks on 

an article on Submucous Lipoma in The Intestine by f. & A. 

Derocque in the Journal de Chirurgie, 'caris, 24, August 1924: - 

"The Derocques add another case to the 104 they have 

found on record. In only 7 of the total was more than one 

lipoma discovered. The symptomless cases formed 34% of the 

lipomas in the small intestine and 9% of those in the large. 

ln 31 cases there was acute occlusion, and in 56 the 

disturbances were of a chronic character. in the 72 causing 

symptoms, intussusception had occurred in 880 of the 32 small 

intestine cases and in 50% of the 38 in the large. in their 

personal case, the woman, aged u, had complained of intermittent 

pains in the right or left side for lu years, when symptoms 

developed suggesting in some respects acute appendicitis, the 

intense pains recurring constantly. At the laparotomy the 

sixth week, the caecum seemed to be filled by a soft mass which 

could not be pushed along. it Proved to be a submucous 

lipoma the size of a mandarin orange and was easily enucleated." 

The above report testifies to the rarity of the 

condition of intestinal lipoma. 

In the issue of Surgery, Gynecology m Obstetrics of 

Mch 1925, John T. Moore, M.D., F.A.C.S., describes two cases 
iipoma of 

of/the sigmoid colon. 

in his paper, he stages that lipomata of the intestine 

are very rare, and quotes the fact that Vacarri, in 1922, after 

searching the literature of the world, could find only 69 cases. 

Moore's first case was a married woman of 31 years, 

who became iii, with pain and soreness over the lower abdomen, 

headache, nausea and vomiting. She became very constipated, 

and/ 
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and obtained no relief from purgatives. As time passed, she 

became worse with more pain and more difficulty in getting her 

bowels to move. At operation, she was found to have a bilateral 

condition of pyosalpinx, and to nave a hard, lobulated mass, 

measuring about 2 inches by inches, involving the sigmoid colon 

about the brim of the pelvis. A diagnosis of carcinoma was 

made, the mass was resected along with a portion of bowel, and 

a colostomy was performed. On microscopical examination, the 

tumour was found to be a lipoma, situated beneath the serous 

coat of the bowel. An intense inflammatory reaction was 

seen in the tumour and in all the coats of the bowel. 

Moore's second case was a man of 45, whose Father 

and Mother had both been tuberculous. Since the patient had an 

attack of influenza, his bowels were alternately loose and 

constipated, our there was no blood in the stools. During the 

six months before he was examined, his constipation became much 

worse, and during the last two of these six months, he began to 

have colicky pain and great abdominal distension. The pain 

came on about two hours after food. he had no pain in his 

stomach, but suffered from a certain amount of nausea, with a 

good deal of flatus and gaseous eructation. unly when his 

bowels moved, were his symptoms relieved. The point of 

maximum intensity of the pain was about 3 inches below the 

umbilicus in the mid -line, and in that area he was very tender. 

ne had some fever from time to time, but had no 

jaundice nor oedema of the feet. 

There was a palpable mass just to the left of the 

rectus muscle and about 3 inches above the pubis. It was 

about 4 ems. in diameter. 

X -ray examination after a Bismuth meal showed a 

distended small intestine and a constriction in the descending 

cun about tane level of the umbilicus. After giving a barium 

enema, there was seen to be an obstruction and constriction of 

the/ 
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the lumen of the bowel about the level of thy; fourth lumbar 

vertebra. 

At operation,the tumour, which was adherent to the 

peritoneum, was resected along with pert of the sigmoid colon, 

and an end to ena anastomosis was performed. The tumour, which 

proved to be a subserous lipoma, measured about 10 ems. by 'l cros., 

ana almost completely surrounded trie sigmoid colon. There 

were signs of inflammation on the anterior surface of the 

tumour, and part of the bowel wall was inflamed and covered 

with exudate. 

On microscopical examination, all the coats of the bowel 

were congested, but the tumour did not encroach on any of the 

coats of the bowel. The lipoma itself showed evidences of a 

subacute inflammatory reaction. 

In the British Medical Journal, Volume 2, 1924, W. 

Gifford Nash, ro. R. C. S. , describes a case of a woman, aet. 61, 

admitted to hospital as a case of appendicitis. She had a 

history of an attack of diarrhoea six months previously, 

followed by attacks of abdominal pain and severe constipation. 

During the week before admission to hospital, she nad severe 

colicxy pain and vomiting. 

on examination, when she was admitted, definite tenderness 

and rigidity were found in the right lower quadrant of the 

abdomen. her temperature was 990F. and her pulse -rate 90 per 

minute. 

At operation, the appendix was found to be thickened but 

not inflamed. the caecum felt, however, as though it contained 

a mass or worms. it was opened by an anterior incision, and a 

tumour was found, projecting on the posterior wall of tree 

caecum. The mucous membrane was incised over the mass, ana 

L,ïi mass was shelled our. she tumour provea to be a submucous 

lipoma of the caecum, a-u moa., _: ed roughly four inches by two 

and a half inches, being about one inch thick. 

he says that submucous lipomata of the caecum and colon 

are/ 
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are very rare. He has seen one such case before in a patient 

of his, a man aet. 44, who was operated on by Sir J. Bland - 

Sutton. (The case was described in the Lancet, Volume 1, 19W 

page 1437). 

Moore states, in his paper on lipomata of the sigmoid, 

that lipomata of the intestinal canal may be regarded as of 

two varieties, - 

(1) Those growing from the inside of the muscular or 

submucous coat; and 

(2) Those growing from the outside of the muscular or 

subserous coat. 

he also draws the inference, from a discussion by Sir 

J. Bland- Sutton, that there are types of fatty polypi, growing 

within the lumen of the gut, that have penetrated the 

muscular coats, because Bland- Sutton describes a dimpling of 

the serosa, caused by the traction of the pedicle of a tumour 

growing within the gut. This type of tumour, Moore says, 

frequently causes intestinal obstruction, because it both 

blocks the lumen of the bowel and also causes intussusception. 

Both of the cases recorded by Moore were of the second 

type mentioned above; the case which 1 have reported above 

is of the first type, the tumour growing between the muscular 

and submucous coats of the ascending colon. Nashts case and 

that of the Derocques also belong to the first group, but 

apparently in both these cases the tumour was growing between 

the mucous and submucous coats, and was projecting into the 

lumen of the bowel and causing some degree of obstruction. 

Mrs Morgan's tumour, (the case which I have reported), was 

seen at operation to be projecting from the antero -lateral 

surface of the ascending colon, yet she s ?ffered from 

constipation, and the X -ray photograph shows a curious filling 

defect in the caecum and some obstruction in the ileo - caecal 

region. in connection with this, it is interesting to note 

that in both Moore's cases, although the tumour was in each 

case/ 
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case subserous and not projecting into the lumen of the bowel, 

there was a history of obstruction and increasing constipate orl 

Presumably, however, obstruction in these cases is a matter of 

degree, being more marked in those in which the tumour is 

situated immediately under the mucosa and projecting into the 

lumen of the gut, and not so pronounced, but still present, when 

the tumour is situated under the submucous coat or outside the 

muscular coat. 

The pain which. Mrs Morgan had was dull in character, and 

was not a prominent symptom. in Moore's two cases, the pain 

was more marked. This may be explained the fact that in 

both his cases the lipoma itself and the neighbouring bowel 

showed evidences of inflammation, whereas, in Mrs Morgan's 

case, there was no sign of inflammatory reaction. It must be 

remembered, however, that, in Moore's first case, the patient 

had bilateral pus -tubes, which probably caused a good deal of 

the pain. in Nash's case the pain was acute, but he does not 

say whether the lipoma was inflamed or not. Since the tumour 

in his case filled the caecum, the pain,which was colicky in 

character, may have been due to spasm of the caecum caused by 

vigorous peristalsis attempting to move on the projecting mass. 

A similar explanation seems feasible in the Derocques' case, 

which also had a large submucous lipoma projecting into the 

caecum, accompanied by intermittent pain. 

In connection with these symptoms, it is noteworthy 

that the Derocques, as stated above, found that the symptomless 

cases formed 34% of the lipomata in the small intestine and. 

only 9% of those in the large. These five cases which I have 

been discussing are all cases of lipomata in the large 

intestine and they all had symptoms: all five patients 

complained of pain, three had a definite history of constipation, 

and two of them complained of vomiting. 

Moore, in his paper, gives the causes of lipomata, as 

reviewed/ 
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reviewed by Carlo Vacarri, as follows: - 

"Cicala thinks that the perivascular infiltration in the 

connective- tissue trabeculae represents points from which the 

tumour grew, and that these cells changed from the simple 

connective -tissue cells to adipose tissue. Borst thinks that 

lipomata may be the result of metaplasia of common connective - 

tissue into adipose tissue; first, that minute droplets occur 

in the cell, and, later, cne large drop is formed from their 

confluence, the nucleus being displaced to the periphery. 

Minelli considers that lipomata are the output of degenerated 

connective -tissue; and that there is a new formation of fibro- 

blasts, some of which make normal adult connective- tissue, and 

others degenerate into fat. Many authors think that inflammation 

has some relation to the development of lipomata. L'Aievoli 

attributes their localisation and development to the faults in 

the lymph -blood circulation of the tissues, to the extent to 

which the elastic tissue is able to function and to its 

distribution, regulating the lymphatic circulation and causing a 

deposit of fat." 

Moore's statement of Vacarri's conclusions from a study of 

two lipomata of the intestine is interesting. he states that 

Vacarri concluded that the origin of the lipomata could not be 

explained by trauma, infectious diseases, tuberculosis, alcohol, 

smoking nor arteriosclerosis. 

Thus, in Vacarri's opinion, the chronic tuberculous condition 

of Mrs Morgan would have no bearing on the aetiology of her 

intestinal lipoma. 

in view of the fact that, as Vacarri says, many authors 

think that inflammation has some relation to the development of 

lipomata, it is of interest that four out of the five cases 

which 1 have discussed showed signs of inflammation. In Mrs 

Morgan's case, there is a history of cystitis, occurring about 

the/ 
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the same time as she first began to have symptoms of her 

intestinal lipoma. In Moore's first case, the patient had 

bilateral pus- tubes; while, in his second case, part of the 

bowel wall was seen at operation to be inflamed and covered 

with exudate. nis first case showed an intense inflammatory 

reaction in the lipoma and in all the coats of the neighbouring 

bowel. his second case showed subacute inflammation in the 

lipoma, and congestion of all the coats of the neighbouring 

bowel wall. now far, in these two cases, the inflammation, is 

secondary to the presence of the lipoma, it is very difficult to 

say. In Nash's case, however, the patient had a submucous 

lipoma of the caecum, and, at operation, a thickened appendix 

was found, highly suggestive of previous inflammation. In the 

other case, that of the Drocques, there is no history of any 

inflammatory lesion. 

Differential Diagnosis in This Case: 

In view of the rarity of this condition of intestinal 

lipoma and of the fact that the condition was thought, before 

operation, to be a tuberculous mesenteric cyst, 1 think it would 

be fitting to conclude my commentary on this case with a 

discussion of the differential diagnosis. 

A swelling of this nature, - rounded, smooth and not 

tender, - situated in the right hypochondriac and right lumbar 

regions, might be 

(1) Of Pelvic Origin, arising from the female pelvic 

organs. Such a possibility can be dismissed in view of the fact 

that the palpating hand can get quite below the swelling, thus 

demonstrating the fact that it is not connected with or arising 

from any of the pelvic organs. Alsó, there is no history 

suggestive of a tumour of this sort. 

(2) Arising From Some Structure in the U er Abdomen, e.g. se 

from kidney or pancreas. This possibility can be excluded on 

account of the great mobility of the swelling, which can be 

pushed/ 
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pushed right over to the other side of the abdomen. When too, 

the swelling does not move vertically on respiration, so that 

it cannot arise from any structure in relation to the diaphragm. 

having excluded (1) and (2), the swelling must be 

(3) Arising From Some Structure in the Middle Abdomen. 

If that is the case, the tumour may be arising from 

(a) Intestine e.g. a lipoma, as in this case. A lipoma, however, 

is such a rarity in the intestine, that one scarcely even 

considers it in a routine differential diagnosis. it proved, 

however, to be the correct diagnosis in this case. 

(b) Retro- peritoneal Tissue. A retro- peritoneal cyst can be 

excluded in view of the extreme mobility of the tumour. 

(c) Mesentery. Tumours of this sort, arising from the 

mesentery, are the various types of mesenteric cyst. These are: - 

(I) Lymphatic Cyst - due to blockage of lymphatic vessels 
in t mesentery, a chylous cyst. 

(II) Lymphangioma Cyst - arising from the endothelium of 
lymphatic vessels in the mesentery. 

(III) Dermoid Cyst - of congenital origin. 

(IV) Entero- cystoma - due to a protrusion of intestinal 
mucous membrane at the attachment of the mesentery. 

(V) Tuberculous cyst - this was thought to be the condition 
which this patient most probably had, in view of the 
round, smooth, painless swelling in the right 
hypochondriac and right lumbar regions, her history of 
pulmonary tuberculosis extending over 25 years, and the 
chronic tuberculous cavity at the apex of her right 
lung. (It is quite conceivable that an intestinal 
lipoma should feel like a cyst, since the fat of which 
it is composed is probably mostly, if not wholly, 
fluid at body temperature.) 

The only other diagnostic procedure which might have 

given more information in this case would have been the taking 

of a pneumogram, but, in the usual hospital surgical case, 

that is unnecessary. It was not done in this case. 

References: 

Journal of 'l'he American Medical Association, Vol.83, October 1924. British Medical Journal, Vol. 2, 1924. 
Surgery, Gynecology & Obstetrics, March 1925. 

(Archives of Surgery, 1928, 17, page 627 
The writer endeavoured to obtain this 

library of the Royal College of Surgeons 
was in process of being bound, it was not 

e 

reference from the 
, but, as the volume 
available.) 



C A S E 2. 

Mrs Annie McDonald. 

Carcinoma of the Colon. 

Robert A.T. Rouse, 
68 Pilrig Street, 

E d i n b u r g h. 



Case 2. 

Name: Mrs Annie McDonald. Aet: 51 years. 

Date of Admission: 17th April 19 =9. Ward 8. 

Complaint: Pain in the left iliac fossa. 

History of Present Disease: Patient first had pain three 

months ago. it was accompanied by an attack of vomiting and 

diarrhoea, and simultaneously she noticed a lump at the site 

of the pain in the left iliac region. The pain was colicky 

in character, and came on at irregular intervals both by day 

and by night. She vomited two or three times a day for a few 

days after the onset of the pain, and has suffered from nausea 

and retching, with occasionally actual vomiting, at intervals 

since that time. 

Three weeks ago, patient had diarrhoea. She is not 

very clear as to the character of the motions, but does not 

think there was any abnormal discharge. She had three or 

four motions a day for about ten days, when the diarrhoea was 

checked by medicine prescribed by her doctor. 

The bowels are, as a rule, very constipated. She has 

lost a great deal of weight very rapidly during the last two 

months and has had absolutely no appetite for the same period 

of time. 

She has suffered from indigestion for the past month. 

This indigestion took the form of pain coming on one hour after 

food. 

She has no urinary symptoms. 

Physical Examination: 

(a) General Description: The patient looks ill. She is thin 

and wasted. The eyes are sunken. She is rather pale, but has 

a malar flush. 

(b) Affected Part: 

Alimentary System, - 

Tongue is clean, glazed and atrophic. 

Abdomen. - Inspection shows a diffuse, mottled, dark 

brown pigmentation of the skin below the umbilicus. There 

is/ 
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is obvious swelling of the whole of the left iliac region. 

Peristaltic movements are seen just below the umbilicus. 

Un palpation, the skin is dry and atrophic, and the 

abdominal wall is thin and wasted. There is a large palpable 

mass in the left iliac fossa, extending inwards and medially 

towards the umbilicus. The upper limit of the mass is sharply 

defined. The mass is hard and fixed. There is some ( ?) 

divarication of the recti below the umbilicus. 'There is 

slight tenderness in the right hypochondrium, but none anywhere 

else in the abdomen. The spleen is not enlarged. The kidneys 

are not palpable. 

on percussion, there appeardd to be distended bowel above 

the tumour. There was no free fluid in the peritoneal cavity. 

(e) Circulatory and other Systems: Nothing to note. 

Report of X -ray, after barium enema on 18:IV:29: "The Barium 

enema flowed to the region of the distal portion of the trans- 

verse colon. No furthr examination possible. Examination 

indicates obstructive lesion in this region." 

Diagnosis: Carcinoma of the colon. 

Treatment: 

Pre -Operative: The patient was given one dram of 

Eastons Syrup three times a day. 

rrof. Fraser. 

Operation: 23rd April 1929. 

Anaesthetic, - Chloroform and ether. 

The abdomen was opened through an incision 

immediately lateral to the tumour. The lateral part of the 

anterior sheath of the rectus was cut through, the muscle was 

displaced medially, and the peritoneum was incised just lateral 

to the tumour. It was found that the tumour was situated 

at the junction of the descending and iliac colons. It was 

very large, and, on account of this, it was very difficult to 

palpate any of the other viscera. There was no palpable 

glandular enlargement in the omentum or aortic glands. The 

spleen and liver were not involved. Nothing abnormal could be 

felt/ 
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felt in the pouch of Douglas. It was thought tnat it would be 

possible Lo remove the tumour by the Mikulicz' method, but, on 

attempting to do so, It was found that the tumour was adherent 

to the lower border of the stomach, so that a contact secondary 

growth had developed in the stomach wall. ihe case was there- 

fore quite inoperable. The abdomen was closed in layers with 

catgut sutures, and with enE or two through and through silk- 

worm gut sutures. The skin edges were further approximated by 

butterfly clips. 

"Exploratory laparotomy for inoperable carcinoma of the 

colon." 

Progress Notes: Clips out on the sixth day. 

Stitches out on the 12th day. Allowed up on the lZth day. 

Patient said she felt better after her operation. 

further Treatment; If the patient develops intestinal 

obstruction later, a ca.ecostomy will have to be performed. 

in the meantime, treatment can be carried out for the 

relief of any symptoms which may arise, and to keep the patient 

in as good a state of general health as possible. She may 

require treatment for anaemia. f she has any pain, opiates 

should not be spared, in view of the fatal and inoperable 

nature of her intestinal condition. 

An emulsion of liquid paraffin may be prescribed to 

keep the faeces soft and thus assist them to pass through 

the narrowed lumen of the intestine in the area of the growth. 

Deep X -ray therapy miga,u be tried in this case to 

reduce the size of the tumour and to retard its growth, but 

the condition is so advanced that this treatment is very 

unlikely to meet with any measure of success. 
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4. 

C O M M E N T A R Y. 

Carcinoma or Cancer. (The following general remarks on 

cancer are taken from 'Thomson & Miles' Manual of Surgery, Vol.I). 

A cancer is a malignant tumour which originates in 

epithelium. she cancer cells are derived by proliferation 

from already existing epithelium, ana they invade the sub - 

epithelial connective tissue in the form of simple or branching 

columns. These columns are enclosed in spaces - termed alveoli - 

whicn are probauiy dilated lymph spaces, and which communicate 

freely with tne lympn vessels. The cells composing the 

columns and filing the alveoli vary with the character of the 

epithelium in which the cancer originates. The malignancy of 

cancer depends on the Lenuency which the epithelium has of 

invading the tissues in its neighbourhood, and on the capacity 

of the cells, when transported elsewhere by the lymph - or 

blood - stream, of giving rise to secondary growths. 

Cancer may arise on any surface covered b epitnelium 

or in any of the secreting glands of the body, but it is much 

more common in some situations than in others. it is frequently 

met with, for example, in uhe skin, in the stomach and large 

intestine, in the breast , the uterus, ana she external genitals; 

less frequently in the gall -bladder, larynx, thyroid, prostate 

and urinary bladder. 

Tissues appear to be most liable to cancer when, having 

attained maturity, they enter upon the phase of decadence or 

involution, and tn.is -ease is reached by different tissues at 

different periods. .t is not so much, therefore, the age of the 

patient, as the abe f t.,he uissue in which it occurs, that 

determines the maximum inciu nce of cancer. Cancer of the 

stomach appears and attains a maximum frequency earlier than 

cancer of the skin; cancer of the uterus and mamma is more 

frequent towards tne decline of reproauctive activity than in 

the/ 
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the later years of life; renal cancer is not infrequently met 

with during the second and tnird decades. There is evidence 

that the irritation caused by alcohol and tobacco plays a part 

in the causation of cancer, in the tact that a large proportion 

of tnose who become ale suujects of cancer of the moutn are 

excessive drinxers ana 5woxers. 

A cancer may appear a6 a papillary growth on a mucous 

or a skin surface, as a Nodule in the suostance of an organ, 

or as a diffuse thickening of a tubular organ sutil as the 

stomach or .intestine. The absence of definition in cancerous 

tumours explains the difficulty of removing them completely by 

surgical measures, and has led to the practice of complete 

extirpation of cancerous organs wherever possible. The 

boundaries of the affected organ, moreover, are frequently 

transgressed by the disease, and the epithelial infiltration 

implicates the surrounding parts. in cancer of the breast, 

for example, the disease often extends to the adjacent skin, 

fat, fascia and muscle; in cancer of the lip or tongue, to 

the mandible; in cancer of the uterus or intestine, to the 

investing peritoneum. 

in addition to its tendency to infiltrate adjacent 

tissues and organs, cancer is also liable to give rise to 

secondary growths. These are often met with in the nearest 

lymph glands. in lymph vessels, the cancer cells may merely 

accumulate so as to fill the lumen andform indurated cords, or 

they may proliferate and give rise to secondary nodules along 

the course of the vessels. Although the cancer cells 

constantly attack the walls of the adjacent veins and spread 

into their interior at a comparatively early period, 

secondary growths due to dissemination by the blood - stream 

rarely show themselves clinically until late in the course of 

the disease. It is probable that many of the cancer cells 

that are carried away in the blood - or lymph - stream undergo 

necrosis/ 
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necrosis and fail to give rise to secondary growths. 

Secondary growths present a faithful reproduction of the 

structure of the primary tumour. Apart from the lymph glands, 

the chief seats of secondary growths are the liver, lungs, serous 

membranes and bone marrow. 

The tumour tissue may undergo necrosis, and, when the 

overlying skin or mucous membrane gives way, an ulcer is formed. 

The margins of a cancerous ulcer are made up of tumour tissue 

which has not broken down. Usually they are irregular, modularly 

thickened, or indurated; sometimes they are raised and crater - 

like. The floor of the ulcer is smooth and glazed, or occupied 

by necrosed tissue, and the discharge is watery and blood- stained, 

and, as a result of putrefactive changes, may become offensive. 

Haemorrhage is rarely a prominent feature, but discharge of 

blood may constitute a symptom of considerable diagnostic 

importance in cancer of internal organs such as the rectum, the 

bladder, or the uterus. 

A limited number of cases are on record in which a 

cancer appears to have been transferred by contact, as from the 

lower to the upper lip, from one labium majus to the other, from 

the tongue to the cheek, and from one vocal cord to the other; 

these all being examples of cancer involving surfaces which are 

constantly or frequently in contact. in this patient, a 

secondary carcinomatous growth has occurred in the stomach, 

through its having been in contact with the intestinal tumour. 

While cancer cannot be regarded as either contagious or 

infectious, it is important to bear in mind the possibility of 

infection of a wound with cancer when operating for the disease. 

A cancer should not be cut into unless it is essential for 

purposes of diagnosis, and the wound made for exploration 

should be tightly closed by stitches before the curative 

operation is proceeded with. The instruments used for the 

exploration must not be used again until they have been boiled. 

The greatest care should be taken that a cancer which has 

softened/ 
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softened or broken down is not opened into during the operation. 

In removing carcinomatous lymphatic glands, the glands should 

be handled very caref.illy, and must not be picked up with 

dissecting forceps in case of rupturing the capsules of the 

glands and sowing cancer cells broadcast. The reason for this 

is that the glandular infection is always capsular, the cancer 

cells having lodged in the ' &orridor" of the gland when they 

reached the gland by its afferent lymphatic. 

The ultimate cause of cancer is not known. Prolonged 

and repeated irritation may play a part, but the essential 

causative factor is probably something much more subtle. 

There is considerable support for the view that a disturbance 

of endocrine balance may be responsible for the uncontrolled 

growth of epithelium that is the characteristic feature of 

cancer. 

The prognosis depends largel on the variety of cancer 

and on its situation. Certain varieties, such as the atrophic 

cancer of the breast which occurs in old people, and some forms 

of cancer in the rectum, are so indolent in their progress that 

they can scarcely be said to shorten life; while others - such 

as the softer varieties of mammary cancer occurring in young 

women - are among the most malignant of tumours. The mode in 

which cancer causes death depends to a large extent upon its 

situation. In the gullet, for example, it usually causes 

death by starvation; in the larynx or thyroid, by suffocation; 

in the intestine, by obstruction of the bowels; in the uterus, 

prostate and bladder, by haemorrhage or by implication of the 

ureters and kidneys. independently of their situation, 

however, cancers frequentlycause death by giving rise to a 

progressive impairment of health known as the cancerous 

cachexia, a condition which is due to the continued absorption 

of poisonous products from the tumour. The patient loses 

a- petite, becomes emaciated, pale and feverish, and gradually 

loses/ 
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loses strength until he dies. In many cases, especially those 

in which ulceration has occurred, the addition of pyogenic 

infection may also be concerned in the failure of health. 

In respect of treatment, removal by surgical means 

affords the best prospect of cure. If carcinomatous tissue is 

to be rooted out, its mode of spread by means of the lymph 

vessels must be borne in mind, and as this occurs at an early 

stage, and is not evident on examination, a wide area must be 

included in the operation. The organ from which the original 

growth springs should, if possible, be altogether removed, 

because its lymph vessels generally communicate freely with 

each other, and secondary deposits hr.ve probably already taken 

place in various parts of it. In addition, the nearest chain 

of lymph glands must also be removed, even though they may not 

be noticeably enlarged, and in some cases - in cancer of the 

breast, for example - the intervening lymph vessels should be 

removed at the same time. 

The treatment of cancer by other than operative 

methods has received a great deal of attention within recent 

years and many agents have been put to the test, e.g. 

colloidal suspensions of selenium; but without conclusive 

results. Most benefit has resulted fromthe use of radium and 

of the X -rays. It has been demonstrated that cancer cells are 

more sensitive to radium and X -rays than the normal cells of 

the body, and are more easily killed. The effect varies a 

good deal with the nature and seat of the tumour. In rodent 

cancers of the skin, for example, both radium and X -ray treat- 

ment are very successf,11 and are to be preferred to operation; 

they yield a better cosmetic result. While small epitheliomas 

of the skin may be cured by means of the rays, they are not so 

amenable as rodent cancers. 

Cancers of mucous membranes are less amenable to ray 

treatment because they are less circumscribed and are difficult 

of/ 
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of access. In cancers under the skin, X -rays are less efficient; 

if radium is employed, it should be inserted into the substance 

of the tumour, preferably in a number of minute needle -like 

tubes scattered thin ugh the growth to secure a 'cross- fire" 

action of the rays. Precautions must be taken to avoid damage 

to the adjacent and overlying tissues. Ray treatment is not 

to be looked on as a rival but as a powerful supplement to the 

operative treatment of cancer. 

Carcinoma of the Colon. 

Carcinoma is much more common in the colon than in the 

small intestine, As compared with cancer in other parts of the 

body, carcinoma of the colon is less malignant, both locally 

and by metastasis. Ile commonest site of cancer in the large 

intestine is at the pelvi- rectal junction and in the rectum, 

and next in order of frequency in the pelvic and descending 

colon, ascending colon, splenic flexure, hepatic flexure and 

caecum. 

Cancers of the large intestine are sharply divided into 

two groups by the mid -line of the body. (Tumours of the rectum are 

in a class by themselves.) 

I. Left half of abdomen. 

In this region we get scirrhus or strin: carcinoma, 

which causes a ring of fibrosis round the colon, thus producing 

a stricture. There may be a little fat on the colon just round 

the stricture, so that the lesion cannot be detected by palpation. 

Apart from occasional colic, these cancers are symptomless. The 

bowel above the level of the stricture hypertrophies to overcome 

the resistance to the passage of the intestinal contents, while 

the bowel below the lesion becomes distended and atrophic 

because the growth above interferes with its nerve - and blood - 

supply, Usually the first trouble which the patient has is 

an intestinal obstruction of an acute nature, but, before that 

the patient will possibly have noticed that he has had 

increasing/ 
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increasing difficulty in getting his bowels to move and that, 

although opening medicine was effective at first, it afterwards 

lost its power to produce the desired effect, and gave rise only 

to griping pain and sickness. The mucous membrane of the bowel 

above the stricture becomes the seat of chronic catarrh from the 

stagnation and pressure of the bowel contents, and it may be the 

seat of ulceration which is occasionally followed by gangrene 

and perforation. 

II. Right half of the abdomen. 

In this region we get the big, soft adeno- carcinoma, 

which generally projects into the lumen of the intestine as a 

cauliflower -like growth. This type does not cause so much 

hypertrophy of the bowel above it, but it may be quite markedly 

dilated. The history in these cases is generally a long and 

urgent one of pain of a colicky nature, diarrhoea and blood in 

the stools right from the beginning of the symptoms. The free 

surface of the growth is ulcerated and bleeds easily and 

readily. 

In both halves of the abdomen, the affected segment of bowel 

may be adherent to others in its vicinity, to the omentum, or 

to the parietes, without extension of the cancer into these 

adhesions. On the other hand, the cancer may infiltrate the 

parietes, especially in growths of the caecum, or it may invade 

and open into an adjacent loop of the bowel, the stomach, or the 

bladder, producing an internal fistula. Cicatricial contraction 

of the meso -colon is a common cause of retraction and of 

fixation of the tumour, when, as in the case of the sigmoid, 

it would otherwise be . movable. Cellulitis, with the 

formation of an abscess in the extra- pritoneal cellular tissue, 

is occasionally observed, especially in cancer of the caecum, 

and by simulating appendicitis may prove a source of difficulty 

in diagnosis. Rupture of the abscess may be followed by the 

development of a faecal fistula. 

Secondar 
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Secondary Spread: The disease spreads slowly to the 

mesenteric and retro- peritoneal glands, and, when secondary 

deposits occur, they generally appear in the liver. When the 

peritoneum is the seat of secondary growths, there is usually a 

considerable amount of ascites. 

Why does the character of the growth differ in the two halves d 

the abdomen? 

It is of course impossible definitely to state why 

this is so, but the following possible etiological factors might 

be considered: - 

(1) On the right side, the intestinal contents are soft and 

irritating; on the left side they are fairly solid and not so 

irritating. 

(2) The contents of the bowel in the right half of the abdomen 

are acid, while, in the left half, they are much more alkaline. 

In the case reported above, the patient originally had a string 

carcinoma. This gave rise to obstruction to the passage of 

intestinal contents, but, having suffered as a rule from 

constipation, the patient would not be greatly concerned by the 

fact that her constipation was getting worse. This is evidenced 

by the fact that there is no complaint of increasing 

constipation in the history. The first complaint is of pain. 

(It is a' noticeable feature with many people that they will 

suffer from many things such as constipation, headache, 

indigestion, diarrhoea without seeking advice, but as soon as 

they have pain, they will send for a doctor.) On this 

occasion, three months before admission, when the patient first 

had pain accompanied by an attack of vomiting and diarrhoea, 

she noticed a lump at the site of the pain in the left iliac 

region. The lump was due to faeces which had accumulated above 

the stricture, and must have been increasing in size there for 

some time previously, but was only noticed by the patient when 

the pain drew her attention to that region of her abdomen. 

The/ 
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The stagnation and pressure of the accumulated faeces caused a 

catarrh of the bowel with excessive secretion of mucus. This 

flow of mucus softened the accumulated faeces, allowed them to 

pass on and prod)ced diarrhoea, thus temporarily relieving the 

obstruction. The vomiting was probably caused reflexly by the 

irritation of the bowel, and it may also have been due to a 

certain amount of reverse peristalsis following on the obstruction. 

Three weeks before admission, faeces had accumulated 

again due to the obstruction, and, on this occasion mucus was 

again poured out and diarrhoea resulted, but, owing to the 

catarrhal and devitalised condition of the bowel, perforation 

occurred as well. As a result of this, gross sepsis has taken 

place, and the character of the malignant rowth has been 

completely transformed. Formerly it was a scirrhus or string 

cancer, such as one would expect in this situation, but now, 

after perforation of the bowel with its associated sepsis, the 

tumour has b`,come a large, fungating adeno- carcinoma, like that 

which is usually found in the right half of the colon. This is 

an extraordinary example of how disease may change, its nature. 

Clinical Features of Carcinoma of the Colon: (Part of the 

fb l.iowing description is taken from Thomson & Miles. Manual of 

Surgery, Vol.III). 

It is a remarkable fact that a malignant stricture of 

the colon, in which the lumen of the bowel is reduced to the 

size of a crow -quill; isoften attended with so little discomfort 

that the condition remains unsuspected until, it may be, symptoms 

of acute obstruction develop. The patient whose case is 

reported above is a good example of this fact. She was quite 

unaware that there was anything wrong with her until her string 

carcinoma had given rise to considerable accumulation and 

stagnation of faeces above the level of the lesion, with 

resultant catarrhal change in the bowel wall, irritation and 

outpouring of mucus, vomiting, pain and diarrhoea. Then her 

attention/ 
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attention was called to ner abdomen, and she discovered that triere 

was a swelling in her left ileac region - an accumulation of faeces 

above the obstruction. 

During the latent period, when there is no real discomfort 

the patient may complain of flatulent distension, of borborygmi, 

of increasing difficulty In getting the bowels to move, and of 

vague pains in the abdomen, loin and back. There is no history 

of any of these complaints in this case before her first attack 

of acute symptoms three months ago. Constipation is the 

commonest complaint in these cases, and the lo:<er down in the 

colon the tumour is, the greater is tree difficulty in keeping 

the uowels regular, owing to the more solid nature of the contents. 

The condition at this stage is frequently mistaken for 

pernicious anaemia; profound anaemia with yellow colouration of 

the skin is more often found in cancer of the caecum and ascending 

colon, these constituting the "absorbing half of the colon". 

There may be, as in this patient, attacks of diarrhoea,aiu"rnating 

with constipation. 'There may be even slight threatenings of 

obstruction, with periods of comfort between the attack. This 

patient has really had two attacks of obstruction, - one, three 

months ago, relieved by diarrhoea, and another, three weeks ago, 

associated with diarrhoea, but also with perforation of the 

intestine. 

when vomitingoccurs,iu is usually in relation to the 

taking of food or of purgatives. That may have been the case 

with this lady, but there is no definite information on that 

point. She vomited two or three times a day for a few days 

after the onset of the pain three months ago and has suffered 

from nausea and retching with occasionally actual vomiting at 

intervals since then. this, however, was probably due, in 

part, to some reverse peristalsis taking place from the level 

of the obstruction, and in part also, no doubt, to the toxic 

effect of continued absorption from the stagnated intestinal 

contents. 

As time goes on, the symptoms become more pronounced 

and/ 
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and the patient loses weight and strength. In the early stages 

of the disease, there is usually no loss of weight, and it is 

noteworthy that Dirs McDonald complains of a rapid loss of a good 

deal of weight, but only within the last two months. Coils of 

intestine may occasionally stand out, and be felt to harden as a 

peristaltic wave passes over them. raven when the tumour is of 

considerable size, it may not be detectable on palpation of the 

abdomen, on accountof the thickness of the abdominal wall, the 

distension or the Intestines, or because it is hidden beneath 

the costal margin. Sometimes a collection offaecal matter above 

the stricture gives rise to a palpable swelling, which is 

comparatively soft and pits on pressure. Thickened omentim 

adherent to the tumour may form a palpable swelling. 

The presence of blood in the stools may be demonstrated 

microscopically, or by the guaiac and benzidene tests. This is 

commonly found in the adeno -carcinomous type of growth, since 

the free surface of the tumour in the lumen of the bowel ulcerates 

and bleeds readily. 

No importance attaches to the shape of the motions. 

in carcinoma of the colon, diarrhoea may be entirely 

absent. Constipation may be very pronounced, and may increase 

until the colon is filled up with flatus and the whole abdomen 

is distended. 

If you are called to see a patient with cancer of the 

colon after he has been extremely constipated fromobstruction 

for `ï or B days, his tongue is dirty, but the pulse and 

temperature are probably normal. The large intestine is 

distended and the flanks are prominent. Un palpation, you can 

sometimes feel the outline of the colon, and splashing can be 

detected in the distended caecum and large intestine, but at 

this stage, there is no distension of, or splashing in,the small 

intestin;e.. 

f the patient is not seen until his obstruction and 

constipation/ 
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constipation have lasted for lu or 12 days, he will almost 

certainly be vomiting, the vomiting having started, as a rule, 

only a day or so previously. He vomits first food, then bile 

and then faeces. At this stage, the obstruction has now told 

back on the small intestine and caused distension there, so 

that splashing can now be detected in the small intestine. 

rossibly, however, this may not be the clinical picture found 

at this stage. you may find that the patients pulse -rate 

and temperature have risen and that he complains of pain and 

tenderness in the right iliac fossa. The explanation of 

this is as follows: - 

As a result of the obstruction further down in the colon, 

the part of the large intestine above distends, the part 

immediately above the tumour growth becoming hypertrophied. 

There is no hypertrophy in the caecum, however, and it, being 

the thinnest -walled part of the large intestine, distends most. 

As a result of this distension, the caecum stretches, the mucous 

membrane stretching most, but the peritoneum, being unable to 

stretch very much, may split. Now the vessels which supply the 

caecum are from the superior mesenteric and ileo -colic arteries, 

reach the caecum from its medial side, and run across the caecum. 

The stretching referred to above emb arrasses the blood - supply of 

Lhe caecum and portions of its mucous membrane necrose and form 

"stretching ulcers" on the outer part of the caecum. These 

ulcers form on the wall of the caecum, which is normally thin, 

and which has been further thinned by the process of distension. 

Therefore, organisms tend to pass through the wall of the caecum, 

and give rise to a mild peritonitis, with irritation of the 

parietal peritoneum and consequent raid and tenderness in the 

right iliac fossa. 

Differential Diagnosis in this Case: 

(1) Tumours of the kidney: These can be excluded because 

neither/ 
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neither kidney was palpable. 

(2) Tuberculosis of the colon: Tuberculosis in the colon occurs 

in the solitary lymphoid follicles, and the process is 

characterised, as elsewhere, by cell proliferation, caseation, 

necrosis and ulceration. The associated symptoms are pyrexia 

and diarrhoea, with motions which are generally abundant, 

pultaceous, fatty and yellow in colour. There was no pyrexia in 

this case, and the diarrhoea alternr.ted with constipation. A 

condition of active intestinal tuberculosis in a patient of 51 

with no signs of tuberculosis elsewhere in the body is unlikely. 

A more likely explanation would be a stricture of the colon 

following previous t'tberculous ulceration, but there is no 

history in this case of any previous intestinal tuberculosis, sol 

that we can leave this possibility out of account. The X -ray 

findings after a Barium enema, also, are not characteristic of 

such a condition. 

(3) Diverticulitis in the pelvic colon: This condition is 

met with as a rule in stout men after middle life. Multiple 

small diverticula form in the pelvic colon. These protrusions 

of mucous membrane are often flask- shaped and contain 

stagnating intestinal contents. infection frequently occurs, 

and may spread to the serous coat and cause peritonitis. Very 

often there is a pronounced tissue reaction to the infection, 

resulting in the formation of scar tissue, which, by contracting, 

may give rise to stricture of the intestine. Such a stricture 

may lead to hypertrophy of the muscular coat of the bowel above, 

and make the affected part of the bowel feel like a solid, 

sausage- shaped tumour. The symptoms of such a condition will be 

largely obstructive, and thus closely resemble those in this 

case. it is interesting to note that Thomson & Miles record the 

fact that cancer has been observed to follow in 6 out of 32 

cases of chronic fibrous diverticulitis. It may be a matter 

of/ 



of great difficulty to differentiate between such a case of 

stricture following diverticulitis, with hypertrophy of the bowel 

above and a palpable tumour in the left half of the abdomen, and 

obstruction due to malignant disease in the iliac colon. But 

in diverticulitis there is not the rapid loss of weight met with 

in cancer, as in this patient during the last two months. The 

X -ray appearances after a Barium enema would also help to 

differentiate the two conditions, the arrest of the enema in 

cancer with the irregular upper edge of the shadow being 

characteristic. 

Then, too, this patient is not the type in whom 

diverticulitis is usually found, nor has she any history of any 

attack of very acute left -sided abdominal pain suggestive of 

diverticulitis. 

Examination by means of the sigmoidoscope would also 

help to clear up the diagnosis. 

(4) Tumours arising from the pelvic organs: Such tumours 

might easily give a swelling in the region where this patient 

has her swelling, but the symptoms and history would not be 

the same. The fact that the patient has no gynecological 

symptoms practically excludes this possibility. 

(5) Carcinoma: The diagnosis of cancer is arrived at by 

exclusion of the other conditions mentioned above, by the 

characteristic X -ray appearances after a Barium enema, and by 

a careful consideration of the history. Any irregularity 

of the bowel, developing in a person after the age of 50 or so, 

who has previously had a regulnr daily motion, should always 

make one suspicious of cancer of the colon. Rapid loss of 

weight is not an early sign in cancer of the colon. This is 

well exemplified in this case, in that the patient has only 

been losing weight rapidly during the last two months, although 

the malignant process in her colon has been going on over a 

very much longer period of time than that. 

Yrognosis :/ 
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Prognosis: Cancer in the ileo- caecal region is very serious 

because the lymph drainage there is free, early secondary spread 

takes place, and any operative removal of a tumour in that region 

would necessitate a fairly extensive resection. As we go down 

the colon, the lymph drainage becomes less free, making the 

prognosis consequently better; but, from the pelvic colon, the 

lymph drainage is again free and the outlook therefore more 

serious. In this patient, of course, the prognosis is hopeless 

on account of the secondary contact spread to her stomach and 

the inoperable nature of the condition. 

Treatment of Cancer of the Colon: The treatment varies 

according to whether obstruction is present or not. 

I. If there is intestinal obstruction: 

The indication in such circumstances is, of course, 

to relieve the obstruction. From the patients immediate point 

of view, an opening into the bowel just above the obstruction 

would be the best plan, but such a procedure is inadvisable 

because it would complicate the operation for resection of the 

affected segment of the bowel at a later date. Also, one is 

not certain of the exact site of the obstruction, so that it 

might be a matter of some considerable difficulty to plan 

one's incision in order to reach the portion of bowel just above 

the tumour. 

There are, however, some rough guides as to the 

situation of the obstruction. If the patient is given an 

enema, and it is found that he will retain only half a pint, 

the obstruction is probably low down. If an ordinary X -ray 

photograph of the abdomen is taken, and shows evidences of 

gaseous distension extending far down the colon, this again 

indicates that the obstruction is situated low down in the 

colon. 

it might possibly be suggested that it would be 

advisable to open the abdomen in the middle line, and thus 

gain/ 
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gain access to all parts of the colon, but such a procedure 

is not to be commended, because prolapse of the intestine 

frequently occurs, thus making the patient's condition worse. 

The operationwhich is usually practised now by surgeons, 

in an obstruction of this sort, is a blind caecostomy. One 

knows that the tumour, since it is in the colon, is be :und to be 

beyond the caecostomy opening. To save the patient the shock 

consequent on the administration of a general anaesthetic, the 

operation may be done under local anaesthesia. A gridiron 

incision is made over the right iliac fossa and the peritoneum 

is incised. luhe caecum will probably be greatly distended, 

and great care should be taken that, when the abdomen is 

opened, the caecum does not burst like a balloon. Put two 

fingers into the abdomen and feel the caecum. if it is 

distended, put into it a large hypodermic needle and allow the 

gas to pass away and relieve the distension. Gehen the caecum 

has become more lax, remove the needle fromit, and deliver the 

caecum at the wound. A light spring clamp is then applied to 

the caecum, and a purse - string catgut suture is inserted. An 

incision is then made into the caecum in the area surrounded by 

the suture, a rubber tube is inserted into the opening in the 

caecum, and the purse - string suture is tightened. The tube is 

then fastened to the caecum with one stitch, and the clamp is 

removed. Another purse - string catgut suture is then inserted 

outside the first one, and this suture also is drawn tight and 

is secured. The caecum is then returned inside the abdomen, 

but its anterior wall is fastened to the parietal peritoneum 

with two catgut sutures. 

During the next few days after the operation, the 

site of the tumour is located by means of X -ray photographs after 
taken/ giving the patient a Barium enema. The colon should 

be washed out daily with a pint of warm water. This may be 

done through the caecostomy opening. 

Raving/ 
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Having located the tumour and having given the patient 

sufficient time to recover from the effects of his obstruction, 

a second operationshould be carried out to remove the affected 

segment of bowel and a wedge- shaped portion of meso- colon, and 

to establish an anastomosis between two healthy portions of 

bowel. This is carried out in the way described below. 

(The following description of resection of the colon is 

taken mainly from Thomson & Miles' Operative Surgery.) 

From the operative point of view, the colon differs 

markedly from the small intestine. Resections of the colon are 

performed chiefly for cancer, those of the small intestine for 

gangrene. The mesentery of the lesser bowel is of sufficient 

length to permit of its being brought outside the abdomen; 

that of the colon is in many parts so short, or even absent, 

that the gut must be mobilised to give it the necessary range 

of movement. The colon is not so richly supplied with blood 

as the small intestine, a handicap in repair, and its contents 

are more infective, so that a comparatively slight leakage at 

one of the points of suture, occurring as late as the second 

or third week after the operation, may cause a slowly spreading 

infection of the peritoneum which may be arrested as an abscess, 

but is more likely to prove fatal. Such leakage is less to be 

feared if catgut is used for stitching the mucous membrane 

instead of silk, and if the free edge of the adjacent omentum 

is wrapped round the line of junction and anchored by several 

catgut sutures. W.J. Mayo advises that the junction should 

finally be secured to the parietal peritoneum just beneath the 

wound in the abdominal wall, and that strips of dental rubber 

should be carried down to it, so that, in the event of leakage, 

infective material will readily find its way to the surface. 

The practice of mobilising the fixed parts of the colon 

has rendered possible a great advance in the surgery of the 

large intestine. The fixed parts are the ascending and 

descending/ 
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descending portions, the hepatic and splenic flexures, and 

the iliac colon. To render these parts mobile, the outer layer 

of the meso -colon - that is, the layer farther away from the 

umbilicus - is divided parallel with the colon, and by means of 

the gloved fingers the colon is stripped from the posterior 

abdominal wall sufficiently freely to admit of its being brought 

out at the wound. It is still attached by the medial layer of 

the meso -colon and by the blood vessels. In this mobilisation 

care must be taken of the duodenum on the right side and of 

the ureter and ductus deferens on both sides. 

The lymphatics of the colon have been made the subject 

of special study by Jameson and Dobson of Leeds. Groups of 

lymph glands are found in relation to the different sets of 

blood -vessels. The ileo- caecal glLnds are particularly 

numerous, and there are groups of glands also on the anterior 

and posterior aspects of the caecum. Passing down the colon 

the glands become less numerous, until they almost disappear 

in relation to the descending colon; they again become more 

numerous in the meso- sigmoid. ln order to remove the glands 

that are liable to be infected, it is necessary to resect the 

mesentery in which they lie close up to the point at which the 

corresponding artery arises from the superior mesenteric; and 

in the case of the branches of the inferior mesenteric, which 

supply the pelvic colon, up to the origin of that vessel from 

the aorta. 

Resection of the Caecum, Ascending Colon & Hepatic Flexure. 

This operation teas now become established in place of the 

former limited resections for cancer of the caecum, of the 

ascending colon or of the hepatic flexure, not only because 

it is less likely to be followed by recurrence, but also 

because it is more reliable and efficient from the technical 

standpoint. 

The incision, necessarily a long one, is made in 

the line of the fibres of the external oblique in the interval 

between/ 
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between the costal margin and the iliac crest; the muscles are 

separated widely by tnt gridiron method, and are held apart by 

suitable retractors. The close resemblance which tuberculous 

disease of the caecum may bear to cancer is to be kept in mind; 

when tnere is any doubt, one of the enlarged glands in the 

mesentery should be removed for immediate examination. If 

the disease is found to oe tuberculous, the cnoice lies between 

a resection on similar lines io tnaL r cancer or making a 

short circuit, an ileocolostomy; the latter is a much less 

severe operation, and, in the experience of Thomson & 

curative. 

If a radical operation is decided upon, any adherent 

omentum is divided and ligated piecemeal, and the omentum and 

small intestine are displaced to the left and packed off. 

The caecum, ascending colon, and right flexure are mobilised 

by dividing the lateral layer of the corresponding mesentery, 

and the colon and fat are stripped cleanly towards the median 

line from the muscles of the posterior abdominal wall. the 

stripping is continued nearly as far as the origin of the ileo- 

colic and right colic arteries from the superior mesenteric; 

the ligation of these vessels about one inch from their 

origin greatly facilitates the frther steps of the operation. 

The procedure is the sane where there is no mesentery 

to the ascending colon, the stripping leaves a much larger 

area uncovered by peritoneum; this should be anticipated and 

minimised as far as possible by preserving part of the serosa 

on the lateral aspect of the colon. 

The mesentery of the lower six or eight inches of 

the ileum is divided and ligated piecemeal, thereby securing 

a portion of ileum that will be sufficiently movable to be 

joined afterwards to any part of the colon. 

The caecum, ascending and right flexure of the colon, 

and the lower ileum are brought out at the wound, and the 

peritoneal cavity is packed off with gauze. The ileum is 

doub ly/ 
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doubly clamped and divided and the ends closed. and invaginated, 

and the colon is similarly dealt with at the junction of the 

right with the middle third of the transverse colon; the medial 

layer of the meso -colon is divided on the proximal side of any 

enlarged glands, and the diseased segment of bowel laid aside. 

Communication is now re- established between the ileum 

ant /the colon by lateral anastomosis. 

When the two portions of gut are nearly equal in 

calibre, an end -to -end junction may be made; as a rule, 

however, At is better to close the colon and insert the ileum 

into it end -to -side, or to make a lateral anastomosi s. Before 

the abdomen is closed, it is necessary to cover over the area 

on the posterior abdominal wall that has been deprived of its 

peritoneum. it may be necessary to mobilise the parietal 

peritoneum in order that it may be stitched to the divided 

meso- colon; failing this, the raw surface should be covered 

with. omentum, or even with fascia lata. 

Resection of the Colon Beyond the hepatic Flexure. In 

resections involving the middleof the transverse colon, the 

middle colic artery, derived from the sïperior mesenteric, 

should be ligated at an early stage, and from the point of 

ligation, separation of the meso -colon with its glands is 

proceeded with. 

In the case of the splenic flexure, the costo -colic 

ligament and the lateral layer of the meso -colon are divided, 

thus liberating the colon, which, along with the fat and 

glands, can be drawn out of the abdomen. The left colic 

artery is ligated and divided. in the descending and iliac 

portions of the colon, the steps of the operation correspond 

very closely to those already described. 

Resection of the Pelvic Colon, with complete removal of the 

lymph tributaries, may necessitate ligation of the inferior 

mesenteric artery close to its origin from the aorta in order 

to ensure removal of the glands that are liable to be infected. 

The/ 
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The incision is made in the line of the fibres of the 

external oblique, and the deeper muscles are split in the 

direction of their fibres. The extent of the disease is 

investigated; if the conditions are unfavourable for a 

radical operation, an anastomosis is made between the lower 

end of the ileum and the colon beyond the growth. if, on the 

other hand, the conditions permit of a radical operation, it 

is carried out somewhau on trie following lines:- 

The tumour is separated fromthe adherent omentum, 

and is pulled out along with such loops of small intestine as 

may oe adherent to it; the surrounding parts are then packed 

off with gauze. The lateral layer of the meso -colon is 

divided, and the tissues of the mesentery stripped towards the 

centre of the abdomen until the bowel is sufficiently free to 

be brought outside. The meso -colon with its inner lining of 

peritoneum is tied off in pieces with stout catgut. The extent 

of resection and the means of restoring the continuity of the 

bowel are now decided upon. The ideal method is to cut 

across the bowel between clamps well above and below the 

tumour, and to unite the cut ends directly by circular suture, 

or, after closing both ends, to make a lateral anastomosis 

between them. ln the latter case, the junction should be iso- 

peristaltic, and the anastomotic opening should be as close to 

the ends as possible, so as not to leave any pouch beyond. if 

it is found that there is likely to be taimion after bringing 

the ends together, the adjacent colon must be mobilised. 

The stitching must be accurate, and special care is 

taken to ensure perfect serous apposition at the point where 

the meso -colon joins the gut. she clamps are removed, the 

bowel is cleansed and returned, and, drainage having been 

provided for, the abdominal wound is closed. 

if the conditions for resection are unfavourable, 

and especially if the bowel is loaded, it is safer to carry 

out the resection of the colon by the three -stage operation 



25. 

of Mikulicz & Paul. The first stage consists in opening 

the abdomen and pulling the segment of colon containing the 

tumour along with its mesentery and glands out at the wound. 

The protruded colon forms a loop of which the two limbs are 

now united by a sero -muscular suture, and are also fixed by a 

few interrupted sutures to the parietal peritoneum. A Paul's 

tube is inserted into the proximal loop, and a rubber tube is 

attacned to it. she parietes are brought together above and 

below the protruded bowel, and a dressingis applied that will 

not adhere to the gut; a sheet of dental rubber or gauze 

thickly spread with vaseline will serve this purpose. From 

the third to the fifth day the protruded bowel which is the 

seat of she tumour is cut away with the cautery, almost flush 

with the skin, and a raul's tube is tied into each open end by 

means of a purse- string suture. This is the second stage. 

The tubes become loose in from four to seven days, 

and the opening acquires the character of an artificial anus. 

At the end of from twelve to eighteen days from the first 

stage of the operation, the supr or septum between the two 

portions of gut is got rid of by a crushing clamp or enterotome, 

the instrument being left in position until the tissue 

included in its grasp undergoes necrosis and the clamp comes 

away. This is the third stage. There is a considerable 

tendency for the fistula to close of itself, but further 

dissection and stitching may be req)ired to bring this about. 

Although in this method there are some factors which 

make for safety, its disadvantages are considerable; the 

patient is subjected to a longer convalescence and to a 

succession of operations, .o the discharge of faeces at the 

wound, and, finally, it does not permit of the dissection 

necessary for the removal of the associated lymph glands. 

rrof. Wilkie recommends this three -stage operation for old 

patients who have the scirrhus type of cancer, when the 

site/ 
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site of the cancer is known. 

Tumours in the Lower Part of the Pelvic Colon are the most 

difficult of alito remove by operation. They are best removed 

by a combined abctuiulno- perineal method or palliated by a colostomy. 

II. If there is no intestinal obstruction. 

In such circumstances there is no indication for doing a 

colostomy or a caecostomy. The correct treatment is to remove the 

tumour according to the methods described above, the only 

difference being that, where there is no obstruction, the 

resection of the affected portion of the bowel is not preceded by 

a colosiomd or caecostomy. 

Treatmert of This Case: 

As there is no obstruction present, there is no indication 

for a caecostomy or colostomy. The correct treatment indicated 

in this case is to remove the tumour by one of the methods 

described above. The patient is rather thin, and is hardly 

fit to stand a radical operation. It was considered that the 

best treatment for her was to carry out the three -stage operation 

of Mikulicz & Paul described above, mobilising the colon by 

incising the lateral layer of the meso- colon. 

Such an operation in her case would only be a life - saving 

operation, and would prolong her life for another five years or 

so. The mortality fromthe actual operation is only about 2% 

or 3%, but it is a bad operation, especially in a case of adeno- 

carcinoma like this, becasue there is no wide removal of the 

infected glands in the neighbourhood. This operation,rowever, 

has the advantage of preserving the blood- supply to the colon 

in the part of the meso -colon (the medial layer) which is left 

attached to the bowel at the anastomotic area. 

When the abdomen was opened, however, the case was found 

to be inoperable on account of the secondary contact growth which 

had developed in the stomach. 

References: 
Manual of Surgery, Vols.I & III. Thomson & Miles. Operative Surgery 
Taylor's Practice of Medicine. Poulton. 



C A S E 3. 

David MacAattie. 

Benign Giant - celled Tumour of Frontal Bone. 

Robert A.T. Rouse, 
68 Pilrig Street, 

E d i n b u r g h. 



Cases 3 & 4. 

These are two cases of tumour in the skull. 

The first, David N?acWattie, is a case of benign 

giant - celled tumour of the frontal bone, an exceedingly rare 

situation in which to find such a tumour. 

The second, Susan Stoddart, is a case of orbital 

dermoid occurring at the inner angle of the orbit. This 

also is an example of a tumour growing in an uncommon position 

because orbital dermoids are very much more frequently met 

with at the outer angle of the orbit than at the inner 

angle. 



Case 3. 

Name: David MacWattie. Aet. 55. 

Date of Admission: 9th May 1929. lüard 7. 

Complaint: Swelling on front op,head. 

History: Patient had an accident, twenty- tìlree years ago, in 

which he received a glow on une left temporal region. After 

this, there was aluead s a small swelling, apparently in the bone, 

at tae site of the injury. This gave no trouole wnatevcr. 

In August 192b, whcn In South Africa, patient struck 

the (runt of his head in getting through a low doorway. Two 

or three weeks later, a swelling appeared on the forehead. 

This increased in size until January 1929, when he was sent for 

deep x -ray therapy. The swelling was about half the size of 

a tennis -ball at tha û time, and, after the one and only 

application of X -rays, the swelling decreased in size a little 

and then remained stationary. Immediately afterwards he 

came home, and, during that time, the swelling seemed to 

decrease in size and this continued for a month after the 

return home. ne saw Prof. Fraser as soon as he came home, 

and was recommended for deep X -ray therapy. The swelling 

since then has become more extensive and has grown . It 

now extends fromthe vertex to the orbital margins. 

ratient has had occasional headaches. 

There had been no sickness nor vomiting. 

There have been no eye signs. 

Physical Examination: Patient looks fairly well. 

Local Examination: On Inspection. - There is a swelling 

about the size of a large orange extending from the vertex to 

the orbital margins. The swelling is most marked in the 

left Pronto- parietal region. 

un Palpation. - The swellingis soft 

over the vertex, and there appears to be no bone between the 

skin and the substance of the swelling. uver the orbital 

margin however, there are distinct, palpable islands of bone. 

rhe/ 
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The temperature of the skin over the tumour is raised, 

indicating an increase in the metabolism of the subjacent tissues. 

radiological Examination of the Skull on 14:III :29, showed 

considerable erosion of the frontal bone. 

Nervous System: 

Cranial Nerves. - No impairment. 

Motor Functions. - Normal. 

Sensory Functions. - Normal. 

Reflexes. - rresent and active. 

Circulatory and ether S stems: 

Diagnosis: Meningioma. 

Treatment: 

Operation: 

Nothing to note. 

Prof. Fraser. 

17th May 1929. 
1 

Anaesthetic. Scopolamine gr 100 and morphine 

gr 4 and local anaesthesia. 

A short incision was made in the right fronto -parietal 

region. the incision was deepened through all the layers of 

the scalp. L portion of tumour presented to the left side of 

the wound, and bone presented to the right. the tumour seemed 

to show the characteristics of a meningioma, and naked -eye 

examination of a small excised portion of the tumour further 

substantiated this view. '1.-he tissue excised was of a dark 

maroon colour, and was extremely vascular. the wound in the 

scalp was closed with silkworm gut. 

"Diagnostic excision of portion of cranial tumour." 

Microsco ;ical Examination of the excised portion of the tumour 

showed it to be a benign giant- celled tumour of bone. 

Progress Notes: The stitches were removed and the patient 

was allowed up on the seventh day. 

In view of the fact that the tumour was a benign 

giant- celled tumour of bone growing from the diploë of the 

skull, it was decided to attempt to remove the tumour. 

Prof. Fraser. 

Operation : / 
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Operation: 28th May 1929. 

Anaesthetic: Rectal ether and local anaesthesia. 

A large curved incision was made running from just above 

one orbital margin to a similar point on the opposite side, 

and crossing the vertex two inches behind the swelling. 

bleeding fromthe scalp incision was easily controlled by scalp 

forceps. The large flap formed by the incision was reflected 

forwards, thus exposing the tumour. .in turning forward the 

flap, a cyst was opened into at the apex of the tumour. This 

cyst was very tense, and, when punctured, a large quantity of 

dark brown fluid was ejected. The tumour again showed the 

naked -eye characteristics of a meningioma. There was a good 

deal of erosion of bone round the margins of the tumour. The 

tumour was dissected up, working from the right lateral side. 

un dissecting forwards, it was found that the tumour was 

adherent to and apparently infiltrating the walls of the left 

frontal sinus. Great care was exercised here, and the 

dissection was carried out with the electric cautery. it was 

found that the tumour was only adherent to and not infiltrating 

the sinus. The anterior border of the tumour was lying 

against the roof of the left orbit. The tumour was removed, 

leaving a large space which had been occupied by the tum,.ur. 

The tumour had eroded the bone of the skull vault in the left 

fronto -parietal region, and had been compressing the brain. 

It was decided to carry out no further operative 

interference meantime, biat to remove the affected bone at a 

later date. 

The scalp incision was closed with fine silkworm gut 

sutures. 

"Excision of benign giant - celled tumour of skull." 

Progress Notes: On the day after operation, patient's 

only complaint was a headache. 

Two days after operation, he said the headache was 

not so severe. tie complained that one of his eyes was 

watering 
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watering a little. Patient seems to be making a good recovery. 

Further Treatment: In about a fortnight when patient will have 

had time to recover from the effects of this operation, a second 

operation will be performed to remove all the affected and 

eroded bone. In order further to ensure against the 

recurrence of the tumour, the patient will be given radium 

treatment to the area fromwhich the tumour has been removed, 

after which ne will receive an activating dose of X -rays to 

augment the effect of the radium treatment which he has 

received. At a later stage, after that has been done, a 

graft will probably be taken, either from his costal cartilages 

or from the remaining bone of his skull, to fill up the space 

left in the vault of the craniums 



THE ROYAL INFIRMARY OF EDINBURGH. 

c. lJ'a14%-:e, Ace 5 Disease Caita .Letvlsk-giResult 
C.6 

y 

7.1 

W 

d 
U 
/ 

F- 
W 
_ 

. w 

Q ii. 

W 
C = 

W 
n.. 
E 
I- 

. 

105° 

I04°._. 

Io3° 

102 

100° 

98° 

97° 

'9 1:0 t: 1:2 1:3 
: 

14 
: 

l: f 
: 

1:6 

: 

/ :Y l l : 

11 
: 

,ZD Zi 
: 

2:2 2:3 1 .2.S 
: 

2:6 

: 

2:y 
: 

2:8 .Z:9 / 2. 
: : : : : E. : : : : : : : : : : : 

-4!° 

-3 

-38° 

W 

J ct 
C: 

Á ,d 
ce 

z 
tai c 
W 

d 
Ce 
W - 
w 
I- 

. . . . : . : 

o. 
ò 

: I 

. 

: 2 

. 

3 {. aS 

. 

6 

. . 

Ó 9 

. 

/' 

. . 

/ . 

Fe 

..,4,0° 

. 
. 

. 

: 
- 

. o 
M 

1 

1: 

4 
: 

. 

: 

. 

: : 

. 

. : 

: 

: 

: : : 

. 

: 
g a, $. 

. 

. 

. 

. 

. 

. 

. . . ; . . . . . 

. . OI , 

ei 
: : : : ' : 

zY 
: : : 

` : 
: : ; ì ` . 

. 

: : 

. 

. 

: 

. 

. 

: : 

: 

. 

: : 

. 

: : 

. 

. 

: 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

. . . 

. 

. . . . 

. 

. . . 

: 

. 

. 

. 

--37° 
. . . . . . . . 

: ` : : 

+ , : : : : : : 

. . 

. 

. . . . 

+°36° 

. 

m 
Pulse 

?'2 
Y 
Zo 

20 20 % tir`% 
6 o 

Yo 
fg 

Zo 

go 

2o 
2-o 

rgo 

SN 

20 

2o 

go 
b 
20 

2-o 

fro 

82 
.2o 

2o 

go 

Zo 

Zo 

' 72 
ir-8 
20 
22 

76 
72 

?o 

2o L' 
76 

90 
.o 
20 

Y6 
72 

zo 
/8 

Y2 

zo 
2o 
' 

y6 
Sa 

0-0 

22 

Y? 
ye 

20 
24 

Y 2 
r6 

20 
2o 

Y6 

Y á 
20 
2o /1'ri 

ye 

87,c 

0-49 

la 

ér0 YO 

81c 12. 
20 20 
20 26 - /oa 

2 ! 
Z2 K 

rrL PuZse 

P 6 
Resp 

6 

Motions 11l tions 
-Urine, ozs -tTizrte, ozs: 

..Arp Gr. : ï - 
, .kSp. Gr. 

.A.ea.ctiazn. -I . Icccávn 
-Chlorides .. Chlorides 

lbumcr .lTlr,cnerb 1W 

DayafDis v 02 Ilccyolllis. 



Occasional, Yotes and Prescriptions ( To be copied. 

vzto íJiz General Report) 



THE ROYA1. INFIRMARY OF EDINBURGH. 

A d Name 

1Q2 ` 
L] 
tot 

N 
U 

105° 

104° 
:3 

103° 

IO2° 

101° 

IOW . 

99° 

98' 

97° a 

96° 

Ìrlze ozs 

Sp Gr 

&a-0°n 

k:. 

Chlonidés 
Aibioneu 

iDayofDis 
6 10M.-c.-3 2B- 8..2 

C.S 

_Disease ua w ¢P¢d 7,4oi.vvi ,Reszlt 

3 
L 

. 

. 

r 
H 

: :o : z 1 4 1Y : 
1:(/ 9 

41° 

40° 

39 

38° 

37" 

36° 

P u7se 

-*turns 
--ZJrvice, 

4.5' 

Reaction. 

t.! 

; 
0 
W L 
Q 

I:: Z 
LdJ 

t: 

IiJ 
GC = 
F- d as 
III 
O. 
E 
1- 

6 
7n, 

ozs. 

Gr. 

i- 6 / a 1 2 15 . : 

: 

: : 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: . 

: : 

. . 

: 

. 

: : 

. 

: 

. 

. 

: 

. 

: 

. 

. 

: 

. 

. 

: 

. 

- 

: 
. 

: 

. 

: 

; 

' 

: 

: : : 

: 

: 

: 

: : : 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: : 

: 

: 

: 

: : 

: 

: 

: 

: : 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: : 

: 

. 

: 

. 

: : : : : : : : : : : : 

: 

. 

: : : 

. 

. 

. 

. 

. 

. 

. . 

. . 

. 

. 

. 

. 

. 

. 

. 

. 

: 

. 

. 

. 

. 

. 

: 

. 

: : 

. 

: 

. 

. 

: 

. . . . 

. 

. . . . . . . . 

: 

. . . . . . . . 

. 

. 

, 

. 

. 

. 

. 

: 

. 

: 

. 

. 

. 

. 

, 

. 

. 

: 

. 

. 

. 

: 

. 

: 

. 

. 

. . 

. . 

. 

. 

. 

. 

. 

- --- -- - -- . f 8 

fro 
20 
Zo 

o 

S o 

4'12 

20 
2-(;) 

I 

po 

20 
0--(,) 

%' ; 
.1111111111 - -- -- -- i --- ---- 

, Min -------- Chlorides C- .4Th 
1 

. 
> Dayof7is. 



Orca.si.ort.al, .Votes and _PTescrzptions (To be. copied, t .& the, General Report) 



t 
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O M M E N T A R Y. 

This is a case of a benign giant - celled tumour of bone 

growing rrom the dlplo' of the skull. it is exceedingly rare 

to find such a tumour growing from the bones of the vault of the 

skull. tin consulting the Quarterly Cumulative index Medicus 

for the years 192í and 192e, 1 could find no reference to a 

benign giant - celled tumour of bone arising frcm the bones of 

the cranial vault. 

Sites of Occurrence: According to Boyd, a benign giant - 

celled tumour of bone is a tumour which grows usually from 

tine interior of the upper end of the tibia or lower end of 

the femur, but may grow rrom tne ends of any long bone, from 

tendon - sheaths, bursae and joint- capsules. This tumour 

usually arises in cnildren and adolescents, and Sir J. Bland - 

Sutton says that it grows chiefly in the shafts of long bones 

immediately adjacent to an epiphysis. when the tumour starts 

after trie epipnysis has fused with the shaft, the tumour -tissue 

will destroy the bone right up to the articular cartilage; but, 

the epiphysis be still present, tiie tumour generally stops 

at the epiphysis. it occurs more often in the bones of the 

lower limo elan in tuose of pile upper limb, and is mott 

frequently found in the Head of the tibia and in the lower end 

of the femur. in the radius it occurs at the lower end, 

occasionaily at trio necx of the bone. Many cases are recorded 

in wni.ch i.,he tumour was at tiie sternal end of the clavicle. 

In the humerus, it occurs sometimes at tree upper end, rarely 

at tile; lower end. 

Benign giant -celled tumour of bone occurs commonly 

along the alveolar borders of the jaws, where it is known as 

an epuiis. 

Bland- Sutton descriees some unusual sites in which he 

has known Jae tumour to occur. he mentions a man of 51, 

who developed a tumour of this sort in nis innominate bone, 

ands 
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and a woman of 27, who had such a tumour in her coccyx. he 

also states that the tumour has been met with in the patella. 

It occurs rarely in the vertebrae. In none of the books which. 

1 have consulted, however, is there any mention of a benign 

giant - celled tumour of bone originating in the bones of the 

skull vault. 

Frequency: Benign giant - celled tumours of long bones are 

not of common occurrence, and bland- Sutton states that one case 

per year is above the average in the large general hospitals in 

London. 

Naked -eye Appearances: The usual naked -eye appearance of this 

tumour, as itis met with in the ends of long bones, is that 

of reddish, very vascular, jelly -like tumour masses, resembling 

granulation tissue, and replacing the cancellous portions of 

the oone. it may also absoro the shaft of the bone slowly, 

while the perlosteum lays down an advancing shell of new bone. 

Thus the bone may become considerably expanded and thinned ou4 

and maj give the characteristic sensation of crepitus on 

palpation, known as "egg -shell crackling". The bone may 

become so thinned out tnat the tumour- tissue is allowed to 

pass through the bone and may even be felt to pulsate, but, 

even in such an event, there is seldom any tendency on the part 

of the tumour to Invade the sort parts. 

MacVeattie : s tumour read passed through the bone of his 

skull, uut it did not seem to oe Invading the sort parts. 

The tumour, when occurring in _Long bones, muse 

carefully be distinguished from a malignant central telangiectatic 

sarcoma. 

A Benign giant - celled tumour of bone may absorb the 

shaft of a long bone until it reaches the articular cartilages 

of the adjacent joint. such a case, it may cause these 

cartilages to collapse by simple absorption of the subjacent 

bone without infiltration of the cartilage. 

ccasionally the tumour presents a golden- yellow 

xanthomat ou s/ 
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xanthomatous appearance, associated with the presence of many 

large cells, distended with lipoid granules. 

In the more cellLilar types of this tumour, the jelly- 

like appearance is replaced by a more opaque and firmer texture, 

occupying the periphery, while the centre is soft or cystic 

and infiltrated with blood. in the process of removing 

MacWattie's tumour at operation, t,îio tense cysts, filled with 

dark brown coloured fluid, were opened into. This seems to 

indicate that his tumour was of the type just described, the 

dark brown fluid being altered blood. 

Lastly, the tumour may exhibit the features of a myxoma 

or myxo - sarcoma, being more or less translucent in - ,ppearance 

and elastic in consistence. 

benign Nature of The Tumour: Ewing states that there is a 

considerable variation in the rate of growth of different 

benign giant - celled tumours of bone and in the rate at which 

they absorb bone. As the spindle -cells of the stroma 

become more active and numerous, the giant -cells diminish in 

number, and the tumour shows less resemblance to granulation 

tissue, but becomes firmer and more like a spindle- celled 

sarcoma. .vvhen the tumour is in this condition, it may recur 

locally after operative removal, and may, in .wing's opinion, 

destroy bone and infiltrate the soft tissues, but he has never 

known such a tumour to cause metastases. It regularly fails, 

he says, to reproduce bone. 

A benign giant -celled tumour of bone is now recognised 

as being only locally destructive. .1.t does not involve 

lymphatic glands, nor does it set up distant metastases, and 

the usual slowly growing type seldom if ever recurs when 

removed locally. 

Origin of the Tumour: These tumours, as wing states, 

are not bone -marrow tumours, but are chiefly angioblastic in 

origin. .Ln the case reported above, the tumour is growing 

from the diploë of the left frontal bone, 

rrogress/ 
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Progress of the Disease: The thinning -out and expansion of the 

ends of long bones has already been described, as well as the 

fact that the tumour, as in this case, m_.y burst through the 

bone, and may even be felt as a pulsatile swelling. ..n some 

cases, the process seems to subside, leaving smooth- walled 

cysts with serous contents. most often, however, the case 

progresses and acquires the characters of a mild tumour process; 

and awing says that, in rare cases, the tumour develops more 

rapidly, actively destroys bone, and exhibits certain malignant 

tendencies. he says that benign giant - celled tumours of bone 

show many features of neoplasms, not a few are moderately 

malignant, and many transitional forms up to malignant tumours 

are observed. 

Boyd states that, after repeated local irritation in 

the form of curettage, a benign giant- celled tumour of bone 

has been known to develop into a malignant spindle- celled 

sarcoma. 

Microscopical Appearances: The typical benign giant - celled 

tumour of bone is characteristic in its microscopical 

appearances. contains many large giant- cells, which 

contain numerous small, separate, oval nuclei. The nuclei 

of the giant -cells are usually situated centrally in the 

cells, in contradistinction to the nuclei of the giant -cell 

of tuberculosis, which are either congregated at one end of 

the cell or arranged round the periphery. 

Similar giant -cells to those which are so characteristic 

of benign giant- celled tumour of bone are sometimes seen in 

parts of malignant tumours, a point which is referred to below. 

The giant -cells of a benign giant - celled tumour of bone 

are large cells with an opque acidophile cytoplasm. The 

nuclei are numerous, separate, oval in shape, and generally 

centrally placed, as described above. These cells often contain 

vacuoles, fatty detritus, homogeneous material, erythrocytes, 

ands 
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and occasionally bone spicules. They have the general characters 

of foreign -body giant cells. 

The bulk of the tumour consists of loosely- packed spindle 

cells surrounding many vessels, capillaries and sinuses. There 

is great variation, according to Ewing, in the number, size and 

nuclear chromatin of these spindle cells and a corresponding 

difference in their powers of growth. 

usteogenic sarcomata may contain giant -cells of the 

above type, especially in areas where the tumour comes in contact 

with absorbing bone; but both periosteal and central sarcomata 

may contain giant -cells of a distinctly different type and 

significance. Such cells may be large or small, with poorly - 

staining cytoplasm, and nuclei which are large, vesicular and 

composed of many lobes,which may become detached. As a rule 

this type of giant -cell belongs to malignant tumours. 

While there are thus two distinct types of giant -cell 

occurring in bone tumours, awing states that it must be admitted 

that transitional forms seem to occur, especially when malignant 

tumours undergo regressive changes, erode bone or become inflamed. 

The recognition of different types of giant -cells in 

bone tumours by several observers is recorded by Ewing. He 

states that roncet describes true and false myeloplaxes, the 

former being as large as three or four ordinary tumour cells, 

and containing 5 or 6 nuclei; the latter being as large as 4 or 5 

ordinary tumour cells, containing 12 to 2u nuclei and corresponding 

to the common giant -cell of epulis. 

1 examined two stained microscopical sections of the 

portion of tumour excised at MacWattie' s first operation. in 

one of these sections, rather more than in the other, the typical 

appearances of a benign giant -celled tumour of bone were shown. 

There were many giant -cells lying in a groundwork of numerous, 

loosely- packed spindle cells. The tumour appeared to be very 

vascular: many blood-vessels were seen, and large numbers of 

erythrocytes were observed in the spaces between the spindle 

cells, as though haemorrhage had occurred, causing that portion 

at/ 
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at least of the tumour to be infiltrated with blood. This 

feature, howver, might have been produced in the excision of 

the tumour or in some such way unconnected with the growth of the 

tumour. The giant -cells were fairly numerous in the section, 

and seemed to be of two types: one type relatively large, and 

containing about 12 -15 separate oval nuclei, tending to be 

grouped centrally in the cell; the other type being smaller, 

and containing only about five nuclei of the same type and also 

centrally situated. .n the section to which . refer, the 

larger type of giant -cell seemed to predominate over the 

smaller type. she nuclei of the giant -cells and of the spindle 

cells were not in any way hyperchromatic. This is as one 

might expect, because Tioyd seems to be of the opinion that 

spindle cells with hyperchromatic nuclei are characteristic of 

malignant bone tumours. she cytoplasm of the giant -cells was 

not what j. would describe as deeply - stained, but possibly that 

may have been due to the staining and was of no significance. 

Certainly, I should not describe them as the giant -cells with 

poorly- staining cytoplasm found sometimes in bone sarcomata. 

in the other section, was very interested to see 

some masses of yellow, granular- looking material. Boyd 

describes large cells, loaded with doubly refractive lipoid, 

probably cholesterol ester, occurring in some cases. Such 

cells, he says, are particularly found in tumours of tendon - 

sheaths, and are often called xanthoma cells, because the 

lipoid which they contain is similar to that found in xanthomata. 

The yellow material which .j. observed, however, seemed to be 

extracellular, and one area at least in which it occurred was 

close to a blood vessel. rossibly, therefore, it was some 

form of blood pigment. 

origin of the Giant -Cells: Ewing states that the origin of 

the giant -cells of the epulis type has been the subject of 

much discussion. ne says that Virchow & Rindfleisch believed 

they 
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they were hypertrophied bone -cells set free by the absorption 

of the bone matrix, and that they were identical with the 

osteoblasts of inolliker. Robin & Nélaton, in describing the 

giant -celled tumour of bone kTumeur á myeloplaxes), accepted 

the identity of the giant -cells with Kolliker's osteoblasts. 

This view is favoured, in Ewing's opinion, by the very 

frequent presence of giant -cells in many lesions of bone, and 

has been widely accepted. Ziegler found that giant -cells were 

by no means constant in the absorption of bone, and suspected 

that the osteoclasts might have a variable origin. Wegner, 

Malassez and many later observers have been led to conclude 

that the giant -cells of epulis are derived from modified 

endothelium or angioblastic cells, and tvialassez classified this 

tumour with the angioblastic sarcomata. Borst recognises the 

multiple origin of the giant -cells of sarcomata, but clings to 

the view that, in epulis, they stand as evidence of the bony 

origin of the tumour matrix. Mallory holds that the giant -cells 

of epulis are transformed, wandering, endothelial leucocytes, 

and do not belong to the tumour process. 

Thus, both in morphology and origin, ;wing says, it is 

necessary to recognise two types of giant -cell in bone tumours. 

une occurs chiefly in benign giant- celled tumours,of bone, is 

chiefly of endothelial origin, and belongs to the foreign -body 

giant- cells, although it occurs particularly in a tumour process. 

The other occurs chiefly in malignant periosteal tumours, and 

is derived fromtumour cells. 

Aetiology: As with other tumours, we cannot say definitely 

what is the cause of a benign giant- celled tumour of bone. It 

has been suggested that trauma gives rise to the tumour, and, 

in connection with this, Ewing points out the very active state 

of the osteblasts, fibroblasts and endothelial cells round the 

site of a fracture, and also mentions the favourable conditions 

for growth which are present owing to the presence of blood 

produced by the haemorrhage resulting from the trauma. As a 

further/ 
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further argument for this theory, he mentions the occurrence of 

epulis in the jaws after the extraction of teeth, but admits 

that frequently the extraction is carried out on account of the 

presence of the tumour. This view that trauma may have something 

to do with the production of this tumour seems to gainwupport 

from a consideration of macV atti_e: s case. He received a bio 

on the riead 23 years ago, and states that, after that, a 

swelling appeared in the bone of his skull at the site of the 

trauma, which was, in the patients opinion, in the left 

temporal region. This small swelling, however, apparently 

caused him no worry. in August 1928, while in South Africa, 

patient struck the front of his head on a low doorway, and, 

two or three weeks later, developed, near his original 

swelling, a tumour on his forehead, which increased in size 

until January 1929. Possibly this second trauma activated the 

growth of the small tumour which had been present in his skull 

since his first accident 23 years ago, but it may have been an 

entirely new growth - i find it impossible to say. 

Barrie, according to Boyd, considers that the process is 

inflammatory and not neoplastic, and to him it is a chronic 

haemorrhagic osteomyelitis. 

Ewing is of the opinion that the disease, osteitis 

fibrosa cystica, has an important hearing on the aetiology 

and significance of benign giant - celled tumour of bone. 

Osteitis fibrosa cystica occurs chiefly in children, and 

Barrie emphasizes the importance of abnormal bone formation 

and deficient Calcium metabolism. The disease also occurs in 

elderly subjects, in whom its relation to osteomalacia is said 

to be apparent. The disease runs a long course, the patient 

dying eventually of cachexia or of some intercurrent disease. 

It is characterised by deficient calcification of bones, 

leading to thickening, weakening and deformity of one or more 

bones/ 
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bones of the limbs, jaws, skull or trunk. The bony tissue is 

replaced by cellular fibrous tissue, which may invade and 

replace the red marrow. 

From that point, the disease may take one of two courses. 

The cellular tissue may soften and produce multiple bony cysts, 

lined with fibrous tissue and filled with clear fluid; or 

benign giant- celled tumour of bone may develop in the walls of 

the cysts or with cyst formation. 

Ewing mentions a remarkable case, reported by Hartland, of 

multiple benign giant -celled tumours involving many of the bones 

of the body. This, Ewing thinks, probably belongs to the 

category mentioned above, and illustrates a universal 

predisposition to the disease. 

Kolisko identifies osteitis fibrosa cystica with Paget's 

osteitis deformans, and finds that in both the transformation 

of bone -marrow into fibrosa tissue may be followed by regressive 

changes leading to bone cysts, or to progressive changes giving 

a giant- celled tumour of bone of slight malignancy. 

Symptoms: Boyd says that benign giant -celled tumours of bone 

are not accompaniedby any marked symptoms till the weakening of 

the bone makes itself felt. Thus the occurrence of a 

spontaneous, pathological fracture is often the occasion of the 

patients first visit to the surgeon. 

In this case, of course, since the tumour is growing from 

the skull, the patient is not liable to the sort of pathological 

fracture met with for example in the femur. All that he 

complained of was the presence and size of the swelling, its 

failure to disappear even with treatment, and occasional 

headaches. 

Diagnosis: Diagnosis is generally easy, according to Bland - 

Sutton, when the tumour is growing fromthe lower end of the 

radius; but, in other bones, it resembles tuberculosis, 

sarcoma, / 
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sarcoma, gumma, and echinococcal cyst. Tuberculosis and 

gumma in the bone would be suggested if there were signs of 

tuberculosis or syphilis elsewhere in the body. Echinococcal 

cyst would have to be diagnosed mainly from the history. 

Sarcoma would have to be recognised by its rapidity of growth, 

invasion of the soft parts, and formation of distant metastases. 

In well -marked cases of benign giant- celled tumour in a 

long bone, where the bone has been consid: rably expanded and 

thinned out, the elicitation of "egg -ehell crackling ", if it is 

present, is a valuable diagnostic sign in the opinion of Sir J. 

Bland -Sutton. The X -ray appearances may help in the diagnosis, 

the affected bùne being more or less translucent, and the edges 

of the tumour being well marked. Sometimes, as in this case, 

the X -ray appearances are not so characteristic; and sometimes 

diagnosis is only possible by means of microscopical examination 

of a portion of the tumour excised through an exploratory 

incision. This method of diagnosis had to be adopted in 

MacWattie . s case. 

Differential Diagnosis in This Case: 

A swelling in this situation might arise. 

1. From Scalp, in which case it might be 

(a) Sebaceous Cyst. A sebaceous cyst might reach the 

size of this tumour, but would not vary in consistence 

as this tumour does. 

(b) Adenoma arising from Sweat -Gland. Again this would 

not be likely to be so irregular in consistence, and 

in both (a} and (b) the tumour would not be so closely 

related to bone as is this one. 

(c) Fibroma 

(d) Neuroma 

Neither of these would be so intimately 
connected with bone as is this tumour, nor 
would they vary so much in consistence.. 

te) Cirsoid Aneurism. This is excluded by the fact that 

the swelling is not pulsatile. 

(f) Dermoid Cyst. This would not be so likely to vary 

in consistence as does this tumour. 

2, From Bone, In which case it might be 

(a)/ 
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(a) Osteoma. The tumour is not dense enough to be an 

osteoma. 

(b) Periosteal Sarcoma. The X -ray photograph does not 

show the extensive destruction of bone associated 

with such a condition, although it must be admitted 

that there is considerable erosion of the frontal bone. 
Growth is not so rapid here as in sarcoma. 

(c) Benign Giant -Celled Tumour of Bone, growing from the 

diploe of the skull. Such a tumour is so rare in 

this position that it is most unlikely that one would 

think of it, unless one had seen a microscopical 

section of an excised portion of the tumour. It 

proved to be the correct diagnosis in 

..:.From the Cavity of the Skull, in which case it might be 

(a) Sinucoele from one of the sinuses within the skull. 

This is ruled out by the nonpulsatile nature of the 

swelling. 

(b) Pneumatocoele. Such a structure of ten contains 

air and cerebro- spinal fluid, but would not have 

the variable hard and soft consistence of this tumour. 

4. From the Meninges, In which case it would be 

Meningioma. A meningioma arises from the epithelium 

covering the arachnoid villi or Pachionian bodies. 

Such a tumour may go through the bone, but practically 

never invades the brain tissue. it is always close 

to a sinus, especially the longitudinal sinus. From 

the above description, it will be seen that this 

tumour rather resembled a meningioma. it had come 

through the bone, it was not invading the brain 

tissue, it was partly soft in consistence and was 

growing near the longitudinal sinus. In addition,a 

meningioma is a much more common tumour to meet with 

in the skull than a benign giant -celled tumour of 

bone. Further, the excised portion of tumour at 

the first operation had the characteristic maroon 

colour of a meningioma. 

The/ 
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The diagnosis of benign giant -celled tumour of bone in this case 

was, of course, settled by the finding in the excised portion of 

the tumour the characteristic microscopical appearances of a 

benign giant - celled tumour of bone, as described above. 
a 

Prognosis: In estimating the prognosis in /case of benign 

giant- celled tumour of bone, we must take into account the age 

of the patient, the duration of the disease, the rate of growth 

of the tumour, the particular bone or bones affected, the 

completeness of the operative treatment, and the structure and 

exact nature of the tumour. MacWattie is a man of 55, and the 

growth has possibly lasted for 23 years. his age does not male 

the prognosis too good, blt, if the disease has lasted all 

those years, it cannot be in any way of a serious nature. Of 

course we must remember that the tumour has started to grow 

more rapidly of late. The rate of growth is discussed below. 

The bone chiefly affected is the left frontal bone but the 

tumour has caused considerable erosion of the bone round about. 

The fact that the disease has affected a skull bone makes the 

disease more serious in its prognosis. When the operative 

treatment is finished, it is hoped that a complete local removal 

of the tumour and affected bone will have been effected, 

making recurrence of the disease unlikely. in structure and 

nature, the tumour is essentially benign. 

Local damage to the tissues in the advanced stage of an 

otherwise benign tumour is very important. Had MacWattie's 

tumour become much larger, or had it been left much longer, it 

would probably have come to exert serious pressure on the 

brain substance. 

The rapidity of the growth of the tumour is a very 

reliable clinical sign as to whether the tumour is of a really 

benign nature or not, and this clinical sign should control, 

in Ewing's opinion, the deductions drawn from histological 

examination of excised portions of the tumour. Maclivattie's 

tumour/ 
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tumour was shown histologically to be a benign giant -celled 

tumour of bone, and clinically has not grown very rapidly: it 

has taken about a year to reach the size of an orange, and, 

during part of that time, it has decreased in size. Recently, 

it has grown more rapidly, and this seems to have been due to an 

activation of the growth caused by the deep X -ray therapy which 

was given him in the Royal Infirmary. 

A central tumour, long remaining confined by the 

periosteum, usually has a limited growth capacity, but it must 

be remembered that it is possible for the rate of growth of a 

benign giant - celled tumour to change, as was seen in this case. 

The benign nature of giant- celled tumours of bone was 

early pointed out, as Ewing states, by Nélaton, later by Gross & 

Haberer, and is now generally recognised. 

Treatment: Ewing states that Bloodgood finds that practically 

all cases of benign giant- celled tumour of bone respond to 

conservative operations, and that considerable invasion of the 

soft parts is no bar to such treatment. The treatment consists 

in curettage or resection of the affected bone, followbd by the 

application of pure carbolic acid and alcohol or zinc chloride. 

It is Ewing's opinion that, while many are successfully 

dealt with by curettage, there are several hazards in the 

surgical treatment of such conditions. The growth, he says, 

may promptly recur after curettage and show an increased capacity 

for growth, while the thin curetted bone offers little resistance 

to the tumour. The large cavity remaining after curettage may 

fail to heal and leave a difficult surgical problem, sometimes 

necessitating amputation. infection of various types is a 

sequel which may prove very difficult to control, since both the 

tumour tissue and the exposed marrow are both very susceptible 

to bacterial invasion. All these complications may alter 

greatly the natural gross appearance of the tumour. 

implantation of bone after curettage may be necessary to ensure 

the strength and stability of a long bone. 

Among/ 
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Among 26 cases which were curetted, Bloodgood. records 

only 5 recurrences, allof which were cured by a second curettage, 

resection, or amputation. 

Most of the cases of benign giant -celled tumour of bone, 

Ewing says, respond well to radium treatment. If radium is 

given in large doses, heavily filtered, it seems to cause 

regression of these tumours. 

In this case, it is noteworthy that one ar'plication of 

deep X -ray therapy in January 1g29 caused a decrease in the 

size of tho tumour, but that, on the second occasion when deep 

X -ray therapy was tried, it seemed to activate the growth and 

make it increase in size more quickly. 

In this case the treatment, as outlined above, consists 

in removing the tumour and the affected bone surrounding the 

tumour, giving a protective dose of Radium followed by 

exposure to X -rays to activate the radium given, and finally 

filling in the gap in the skull by means of a graft. 

References:- 

Surgical Pathology - Boyd. 
Tumours, Innocent & Malignant - Bland- Sutton. 
Neoplastic Disease - Ewing. 
Quarterly Cumulative Index Medicus 1927 & 1928. 
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Dermoid Cyst of Inner An le of Orbit. 

Robert A.T. Rouse, 
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d i n b u r g h. 



Case 4. 

Name: Susan Stoddart. Aet. 24. 

Date of Admission: 16th May 1929. 'hard 8. 

Complaint: Swelling at the inner corner of the left eye. 

History: The patientes Mother first noticed a small swelling 

between the inner canthus of the left eye and the bridge of the 

nose when the patient was about a year old. The swelling has 

shown no decrease in size per se, but has grown in proportion 

to the patients growth. At the present time it is a little 

larger than a pea, and seems to the patient and to her friends 

to be more prominent at one time than at another. It has caused 

absolutely no trouble or inconvenience, but it is unsightly 

and patient would lixe it removed for cosmetic reasons. 

Previous Health.: Nothing to note. 

Physical Examination: Patient looks very well. 

Tongue is clean and moist. 

Local Examination: 

On Inspection. - There is a small swelling arising 

from the medial corner of the left supra -orbital ridge close 

to the side cf the nose. It is about the size of a large pea. 

On Palpation. - The swelling at first seems to be 

fairly hard, but this may be because it is tensely cystic. 

It is movable to a certain extent, but appears to have some 

attachment to the frontal bone. 

Report of X -Ra Examination of Skull on 14 :III :28. 

"Obscurity of left maxillary antrum but no X -ray 

evidence of any bony changes in region of left orbit." 

Circulatory and uther Systems: Nothing to note. 

Diagnosis: Orbital dermoid cyst, left. 

Treatment: 

Prof. Fraser. 

Operation: 17th May 1929. 

Anaesthetic. - . intra- pharyngeal ether. 

A small incision was made over the tumour. 

angular/ 

The 



2. 

angular vein was clamped and cut, and the cystic tumour opened 

into. it was found to be a dermoid cyst: it contained 

pultaceous matter and hair. The contents were scraped out 

with a sharp spoon, and the walls of the cyst were destroyed 

with strong tincture of iodine. The wound was closed with 

fine :ilkworm fr;ut sutures. 

"Excision of dermoid cyst." 

Progress Notes: The stitches were removed on the fifth day, 

and patienu was discharged on the same day with the wound soundly 

riealed. 



THE ROYAL INFIRMARY OF EDINBURGH. 

21-0-44.4evivtri Age 24 Disease (!%.r;a! Result 
C.6 

101 

19z9° 
1:6 

. 

I:i 
: 

l:8 
. 

/:g 2.0 
. 

1 2 . . 

2.:3 
: 

z:4. 
: 

1:52:G 
: : 

2:Y,2:1 
: . 

2:9 

. 

: 

30 

. 

D 

. 

3:1 

. 

. 

. 

. 

. 

. 

. 

-3 

. 

: 

:4 
: 

. 

:S 
X4.--7....a 

19zy, 
-41° 

40° 

° 

..1 
a c 
en 

I 
W 
CZ = 
F - 
Q 
W a 
W 
H 

j 
i 

. 

1 

N 

F 

W 

I 
t 

IC 

IL, 

W 

I 

Q 

1 
W 

L 

. 

. 

I- 

1TJ6° 

105° 

104° 

103° 

102° 

101° 

100° 

99' 

98°, 

97' 

8&, 

: : 
. 

' : : : : 

Y 

. 

$ 

. 

! 

. 

/ 0 
. 

/ i 
. 

l '2 

. 

/ ,3 f / f / 5 : : : : : 

, . 

: 

. . 

: 

. 

: 

. 

: 

. 

: 

. 

. . 

. 

. 

. 

. 

: 
. 

: 
. 

: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

: 

. 

: 

. 

: : 

. 

: 

. 

: 

. 

: 

. 

: : : : : : ' : : 
: 

. 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

T 

ìì: . 

. 

: 

. 

. 

: : : . 

. 

: 

. 

: 

. . . . . . . 

. 

: 

. 

. 

. 

: 

. 

: 

. 

' 

. 

: 

. 

: 

. 

. 

. 

' 
: 

. 

: 

. 

. 

' 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

: 
. 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

: 

. 

. 

. 

. 
.r" 

. : . . . 

. 

. . 

. . . . . . . . . . _ .. 

: 

. 

. 

. 

r 

. 

. 

. 

. 

. 

. . . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. . . . . . . . . -36° 

. 

m 
Puire 

6 

80 
fil 

88 
/ov 

96 
92 

$F 
81 f 

94 go 

$a 
m' Prse 
6 

m 
Rap. 

6 

24 
2 2 

22 
2 0 

24 
2. 

24 
2 2 

2o zo 

20 

m., 
1sp. F 

91:°". O 
G Mk'-' - Maoris 

Gvte ozs 
r 

- Jizne, ozs; 

j) 6..1? 

. 

/fp Gr. 
Reaction 1?.eacb'.orz 
!álorider .. Chlorides 
álbronen, -fllbumcro 

yofDi.s: 
mr,_c. 

'' DayoFDr,s. 
_ 3 28 - 8..28. 

- r - - _ a . ,.,; +1., 4-11 ora 



Occasional. bates and Prescriptions (To be copied 
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3. 

C O M M E N T AR Y. 

This is a case of a true, congenital dermoid cyst of 

the orbit. 

Prof. Fraser describes dermoids as being of three 

kinds: - 

1. Branchials. 

2. Enterogenes. 

3. Dermoids Proper. 

( a) Epidermoids. These are derived from 

epithelium only, and do not contain hair 

or sweat -glands. 

(b) True dermoids. These contain all the 

layers of the skin and may possess all 

the derivatives of the skin. 

Bland- Sutton defines dermoids as tumours furnished with 

skin, occurring in situations where this structure is not 

normally found. 

Ewing describes a dermoid as consisting of epidermis, 

dermis and dermal glands, and appearing usually as a cyst; 

whereas an epidermoid is wanting in definite dermal structures. 

A simple dermoid commonly originates by the inclusion 

of a portion of ectoderm during the closure of embryonal 

fissures, or at the point of union of ectodermal with other 

structures, along the course of ectodermal invaginations 

such as the hypophyseal duct, or from persistent embryonal 

ectodermal structures. 

Ewing remarks that a traumatic origin of both dermoids 

and epidermoids has been demonstrated in many regions. 

Epidermoids, he says, are generally traumatic in origin, but 

certain well- defined forms are of embryonic derivation, and 

produce characteristic tumours as cholesteatoma. 

Congenital Epidermoids. According to Ewing, the origin of 

true dermoids of the skin from ectodermal cysts has been 

established by Remak, and the majority of small or multiple 

epithelial/ 
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epithelial cysts of the skin have also been shown by Chiari, 

Heschl. & Franke to be the result of congenital misplacements 

of the epithelium. The lining of such cysts is of well- formed 

epithelium, often with papillae, but without any other structure 

derived from the dermis. It is stated by Ewing that Heschl 

called these epidermoid cysts on account of their simple 

epidermal lining. Ewing is of the opinion that deep epitheliomas 

of the skin, including certain reticulated epitheliomas probably 

arise from such cysts. 

True Dermoids, as described above, contain all the layers of 

the skin, and may possess all the derivatives of the skin e.g. 

hair, sebaceous -and sweat -glands. There is a variety of true 

dermoid, described by Ewing, - the implantation dermoid. This 

is due to a traumatic misplacement of fragments of epidermis, 

, giving rise to simple cysts, distributed widely over the body, 

which may reach considerable dimensions. Ewing points out that 

the importance of this traumatic origin has been emphasized 

especially by Reverdin, Jonnesco and others, who have pointed 

out the occurrence of these cysts in, for example, the palms 

and soles. Such cysts are met with most often in those doing 

hard manual work, who are exposed to a certain amount of trauma. 

These workers have also pointed out the main clinical features 

of these cysts and the varying character of their lining. 

The character of their lining depends on the amount of skin 

displaced: if the displaced fragments contain both epidermis 

and dermis, they give rise to cysts which contain papillae; 

but, if the fragments be composed of epidermis alone, they 

give rise either to smooth -walled cysts or to pearly nodules 

(Garre, Le Font). 

A true congenital dermoid (of which we have a good 

example in this case) arises in a detached or sequestered 

portion of the skin, chiefly in situations where, in embryonic 

life, coalescence takes place between cutaneous surfaces. 

For/ 
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For this reason, Bland - Sutton has called these tumours 

sequestration dermoids. Occasionally a true congenital 

dermoid takes the form of a skin -lined recess, but, more often, 

it forms a globular tumour with a central cavity. The wall 

of the tumour is fibrous, and consists of cutis vera lined by 

epithelium showing the normal papillary arrangement and 

containing hair follicles, sweat- glands and sebaceous glands. 

The central cavity conta ns sebaceous matter produced by the 

glands in the cyst wall. 

These congenital dermoids differ from the implantation 

dermoids described by Ewing in being more complex and in being 

situated more deeply irthe tissues. They are alway congenital 

but may increase in size during childhood from continued 

secretion of the sebaceous glands in their interior. The 

history in this case is that the cyst has grown in size along, 

with the patient. As these cysts are situated below the 

deep fascia, the skin is freely movable over them. 

Ewing states that congenital dermoids occur in the 

scalp, neck and back, and along the median line of the chest 

and abdomen, sacral region and buttocks, where they are 

readily connected with embryonic clefts and junctures. Boyd 

points out that, when a dermoid is overlying, the skull, the 

subjacent bone is often defective, and the cyst may be 

connected with the dura by a pedicle. In Ewing's opinion, 

these true congenital dermoids occasionally undergo malignant 

changes. 

Facial Dermoids: According to Bland-Sutton, dermoids 

occur on the face in certain definite positions e.g. at the 

outer and inner angles of the orbit, in the upper eyelid, in 

the naso- facial su l:us, on the cheek slightly posterior to the 

angle of the mouth, In the middle line of the chin, and on the 

nose. 

in the early embryo, the face is repr, sented by an 

opening/ 
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opening from which six fiasures radiate. The upper pair are 

the oroiLo -nasal fissures, the lower pair are the mandibular 

fissures, and the fifth and sixth are the inter -nasal and inter - 

mandibular fissures. A median fold projects into the opening 

from above. This is the fronto- nasal process, which ultimately 

forms the nose. As the fronto -nasal process develops, a rounded 

prominence, the globular process,forms at each angle, and gives 

rise to a portion of the ala of the nostril and corresponding 

nremaxilla. These globular processes fuse together in the 

miodle line to form the central piece or philtrum of the upper 

lip. The elongation of the t`rento -nasal process necessarily 

lengtnens the orbito -nasal fissures. Eventually the sides of 

the fronto -nasal plate coalesce superficially with the 

maxillary processes in such a way as to leave a cleft on each 

side which becomes the orbit. The line of union is permanently 

indicated in the adult by the naso- facial sulcus or groove, and 

is indicated still more deeply by the lachrymal duct, which is 

a persistent portion of the original orbito -nasal fissure. 

The union of the fronto -nasal plate with the maxillary processes 

completes the nose, cheeks and upper lip. 

Bland- Sutton classifies the defects which may be 

associated with any fissure as follows, - 

t 1) The fissure may persist. 

k2) The fissure may close imperfectly and leave a 
recess or puckerng of the skin. 

(3) There may be excessive coalescence. 

t4) Portions of the surface epithelium may be 
sequestered and give rise to dermoids. 

It is only the last- mentioned of these defects 

associated with embryonic fissures that we are concerned with 

at present. 

Dermoidsbf tree Ürbi.to -nasal f.issu.re. 

These, according to Bland- Sutton, occur in three 

situations, - 

(1) At the outer angle of the orbit. 

(2) At the inner angle of the orbit. 

(3) In the naso- facial sulcus. 

(l -)/ 



(1) At the outer angle of the orbit. This is by far the 

most frequent situation of dermoids of the orbito -nasal fissure. 

in this situation, they form rounded tumours which, Bland- Sutton. 

says, rarely exceed the dimensions of a cherry. They lie in 

close relation with the pericranium over the frontal bone, which 

is often deeply hollowed out to accomodate them, Dermoids in 

this situation vary somewhat in regard to position. They 

sometimes lie quite close to the external c:ngular process of the 

frontal pone, or it may be, 2 cms. or more posterior to it. 

Exceptionally, according to Bland- Sutton, they are on a level 

with, or even lie beneath the eyebrow. 

(2) At the inner angle of the orbit. Dermoids occurring in 

this situation. are far less frequent than at the outer angle, 

but the case which i have reported above had a dermoid cyst 

at the inner angle of her orbit. 1 consulted the Quarterly 

Cumulative Index Medicus for 192? oc 1928, but could find no 

reference to any case of dermoid of the inner angle of the 

orbit, At the inner angle of the orbit,a dermoid may extend 

,beyond. the bone and lie in intimate relation with the dura. 

Bland- Sutton emphasizes this point as being of great 

importance in connection with the operative extirpation of a 

dermoid in this area. The tumour in this case, however, did 

not extend beyond the bone. in some cases, Bland -Sutton states, 

the dermoid may have a pedicle which is continuous with the 

dura, and, under such cundiuions, the tumour may transmit the 

cerebral pulsations, and be mistaken for a meningocoele. 

in his book on tumours, Bland- Sutton mentions the fact 

that dermoids sometimes occur in the tissues of the upper 

eyelid, unconnected with either bone or periosteum. These 

smaller dermoids, he says, probably arise in the fissure 

between the fronto -nasal plate and the cutaneous fold from 

which gills eyelid is formed. iThe fissure between the two 

parts which form an eyelid sometimes persist,s,the condition 

being known as coloboma of the eyelid.) 

Bland -Sutton is of the opinion that dermoids arising 

in/ 
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in the orbital angles are the simplest of all dermoids, and, 

although the skin lining them is normally rich in ordinary 

cutaneous elements e.g. hair, sebaceous glands and sweat -glands, 

complex structures such as teeth, so far as he knows, have never 

been observed in them. The dermoid cyst in this case 

contained hair and pultaceous matter, which was probably mainly 

sebaceous material. Obviously, therefore, the wall of the cyst 

contained sebaceous glands and hair follicles, but as one would 

expect, no teeth or other complex structures were found in 

the cyst. The skin in these dermoid cysts is sensitive and 

possesses tactile sensibility. 

(3) In the naso- facial sulcus. Dermoids in the lower 

section of the orbito -nasal fissure are, according to Bland - 

Sutton, rare. They usually protrude in the naso- facial sulcus, 

and occasionally possess a tooth. 

Differential Diagnosis in this Case: 

A swelling of this size, occurring in this situation, 

might be - 

(1) A dermoid cyst. The usual situation is at the outer angle 

of the orbit, but, as described above, they may occur here also. 

(2) Meningocoele or encephalocoele. These conditions are, 

associated with a congenital defect in the skull, but no such 

defect was seen on X -ray examination of this-patient. Such 

tumours also would be affected by pressure: This tumour is 

not. (One must remember the possibility of a dermoid cyst in 

this position having a pedicle, connecting it with the dura, 

and transmitting the cerebral pulsations.) 

(3) Sinucoele. This is a protrusion of the frontal sinus, 

the protrusion being filled with clear fluid. The condition, 

however, is a rare one. The X -ray of this patient's skull did 

not suggest any such condition. 

(4) Sebaceous Cyst. A dermoid cyst is differentiated from a 

sebaceous cyst by the fact that it (the dermoid) lies underneath 

the deep fascia and the skin is thus freely movable over it, 

while/ 
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while a sebaceous cyst is superficial, is situated in the skin, 

and moves with the skin. 

Treatment of Dermoid Cyst. 

As in this case, the cyst is opened, its contents 

evacuated, and the w!,.11 of the sac is extirpated by scraping 

with a sharp spoon and afterwards swabbing it with strong 

tincture of iodine. 

In extirpating a dermoid cyst of the inner angle of the 

orbit one must remember, as Bland- Sutton has emphasized, the 

possibility of its being connected with,or actually in contact 

with lthe dura. Further, at the operation, the angular vein 

must always be ligated, because, if this were not done and 

infection occurred, it might easily spread along the vein to 

the interior of the skull. 

References:- 

Surgical Pathology - Boyd. 
Tumours, Innocent & Malignant - Bland- Sutton. 
Neoplastic Disease - Ewing. 
Quarterly Cumulative Index Medicus 1927 & 1928. 
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Cases 5 & 6. 

These two cases of paralysis form an interesting 

contrast in many ways. 

The first, James Gibson, is a case of anterior 

poliomyelitis, - a flaccid lower motor neurone paralysis, 

with diminished reflexes, wasting and reaction of 

degeneration in the affected muscles. 

The second, Edith McInnes, is a case of spastic 

paralysis, - a spastic upper motor neurone paralysis, with 

exaggerated reflexes, no wasting and no reaction of 

degeneration in the affected muscles. 



Case. 5. 

Name: James Gibson. Aet: 5 Years. 

Date of Admission: 29th April 129. Ward 7. 

Complaint: Weakness in the legs. 

History of Present Disease: Patient was quite well until he 

was 15 months old. At that time he was on holiday at Girvan. 

He awoke one morning, unable to use his legs. There is no 

history of this paralysis being preceded by a febrile attack 

with coryza and pain in the affected muscles. Subsequently, 

there has been some recovery of function in the right leg, 

but it still remains everted when the boy walks, so that he 

walks ratrm,r on the inner side of his foot. Little or no 

improvement has taken place in the left leg, and the patient 

says that he cannot walk at all on his left leg. There is 

no record of any treatment having been adopted before 

admission. 

Previous Health: Up to the age of 15 months, the boy had 

been quite healthy. Apart from the poliomyelitis, there is 

no history of any other illness. 

Physical Examination: 

(a) General Description: The patient is a boy rather below 

the average at 5 years of age. He is very pale in colour. 

His expression is one indicative of some apprehension of his 

strange surroundings. His nutrition is fairly good. 

(b) Affected Parts: Right Leg is somewhat wasted. It lies 

in an everted position due to a flaccid paralysis of tibialis 

anterior and posterior. There is a callosity on the medial 

aspect of the foot, below and anterior to the medial malleolus. 

The knee -jerk is present, but diminished. No ankle -jerk was 

elicited. The plantar reflex is flexor. There is no ankle - 

clonus. 

Left_layler_extremitE is very much wasted, especially on the 

antero - lateral aspect of the leg. There is also some wasting 

of the muscles on the posterior aspect of the thigh. The 
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knee -jerk could just be felt as a slight muscular twitch by the 

hand placed on the front of the thigh. There is a flaccid 

paralysis of th. e extensors of the left foot. No ankle-jerk was 

elicited. The plantar reflex was flexor. There is no ankle - 

c1onus. 

Vertebral Column: There is a scoliosis in the lower thoracic 

and upper lumbar regions. The convexity of the curve is to the 

left. (This is doubtless the result of the patient bearing 

most of his weir-ht on his right leg.) 

The skin and subcutaneous tissues of both lower limbs are rather 

atrophic. 

(c) Other Systems: Circulatory System 
Nothing to note. 

Respiratory System 

Diagnosis: Anterior Poliomyelitis. 

Treatment: - To improve Function of Right Le 

Prof. Fraser. 

Operation: 30th April, 1929. 

Anaesthetic, - Ethyl chloride followed by open ether. 

In order to avoid damage to the devitalised tissues 

of the thigh, an Esmarch s rubber bandage was used instead of 
an ordinary tourniquet. The operation was performed in four 

stages. 

(1) To lengthen tondo Achillis: A vertical incision was made 

alongside the tendon. The sheath of the tendo Achillis was 

exposed and opened. An antero- posterior incision was made in 

the tendon, and two flaps were thus formed. The tendon was then 

stretched by dorsi- flexing the foot. The flaps were then 

sutured in position with linen thread on a straight needle, care 

being taken never to touch the tendon with the hands. The 

posterior malleolar vein was ligatured, and the tendon - sheath was 

closed with catgut on a small fistula needle held in a needle - 

holder. The skin would', was closed with catgut. 

(2) To expose peronaeus longus: A long incision was made on 

the/ 



the lateral aspect of the right leg, from a point below the 

lateral malleolas up to the origin of the muscle. The muscle 

and tendon were then freed down to the cuboid, great care being 

taken to preserve the nerve supply. (Peronaeus longus is 

supplied from L.4,5,S.1, through the superficial peroneal branch 

of the common peroneal nerve. The muscle everts and extends the 

foot.) The lateral malleolar vein, crossing the tendon of 

peronaeus longus was controlled. The deep fascia was separated 

well up the leg. 

(3) For exposure of navicular bone and sheath of tibialis 

anterior: A skin -flap was out with its base directed towards 

the sole of the foot. An opening was made in the sheath of 

tibialis anterior, into which a pair of Pratt's tendon 

transplantation forceps was introduced. The forceps were 

pushed up along the sheath as far as they would go, and were 

then pushed through the superficial fascia and brought out at 

the incision on the lateral aspect of the leg. Care was taken 

to ensure that the canal thus formed was big enough to accomodate 

the new tendon. The end of peronaeus longust tendon was grasped 

by the forceps, and was pulled back through the opening in the 

superficial fascia and then through the sheath of tibialis 

anterior. (Tibialis anterior is inserted into the medial 

surface of the first cuneiform bone and into the base of the 

first metatarsal. it is supplied by L.4,5,S.1, through tht 

deep peroneal branch of the common peroneal nerve. The muscle 

dorsi- flexes and inverts the foot.) 

(4) To insert the tendon of peronaeus Longus: With a very 

small sharp gouge, a fairly big tunnel was made in the navicular. 

A round needle, bearing a catgut suture, was passed through the 

tunnel, the tendon was transfixed, and was pulled through the 

tunnel in the bone. The end of the tendon was then turned 

back over the medial side of the navicular, and was stitched 

to the upper part of the tendon. This was done with linen 

thread/ 
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thread, using a small needle held in a needle- holder. Care was 

taken to ensure that the tendon, in its new position, should be 

firm, but not unduly tense. (Peronaeus longus traverses the groove 

on the plantar surface of the cuboid bone, and is inserted into 

the lateral side of the base of the first metatarsal and into the 

first cuneiform near the sole. Tibialis posterior is inserted 

chiefly into the tuberosity of the navicular bone and into the 

first cuneiform bone; by slips also into all the other tarsal 

bones except the talus, and into the bases of the second, third 

and fourth metatarsals. It is supplied by 8.1 & 2 through the 

tibial branch of the sciatic nerve. The muscle inverts and extends 

the foot.) 

The incision on the medial side of the foot and that on the 

lateral aspect ofthe leg were sutured with catgut, because this is 

less irritating to the limb than silkworm -gut or horsehair, when 

the limb is in a plaster of PE_ris case. (The first incision to 

expose tendo Achillis was, as already described, also sutured with 

catgut.) 

"Tendon transplantation, right foot." 

After Treatment: Sterile gauze was applied over the wounds in 

the limb. Then the limb was covered with sterile cotton wool 

up to about the lower third of the thigh. A sterile domette 

bandage was then applied in such a way that the foot was kept 

inverted, and the transplanted tendon was thus relaxed. Only 

after the bandage had been applied was the tourniquet (the rubber 

bandage) removed, the object being to prevent oozing of blood. A 

light plaster of Paris case was then put on the limb, extending 

from the front part of the patient's foot up to the junction of 

the middle and lower thirds of the thigh, the toes being left free 

and exposed. 

The patient was discharged on 7 :V:29, still wearing 

the light plaster. This plaster will be left on until about a 

fortnight after operation. The patient well then return to 

hospital/ 
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hospital, and the plaster willbe removed tc see that all is well 

and that the foot is in good position. if allis well and the 

foot is in good position, the plaster will be re- applied and left 

in position for a month longer, by which time fairly firm union 

ought to have tak - :n place between the transplanted tendon and the 

navicular bone. 

When the plaster is finally removed, there are two things 

which must be done viz., - 

(1) He must be educated in the use of his transplanted tendon. 

Thisis done by massage, passive movements, and carefully supervised 

active movements carried out and supervised by a skilled masseur. 

(It is essential that a tendon -transplantation of this sort, 

requiring such after treatment, should only be carried out when 

the child, as in this case, is sufficiently intelligent to co- 

operate with the masseur and carry out his instructions correctlyj. 

(2) All undue strain must be taken off the transplanted tendon. 

This is done by giving the child a lateral iron to wear on his 

right leg, and by raising the sole of his right boot. 

Treatment of the Left Foot: This is discussed in the commentary 

(vide Page 27. Sling Operations.) 

Treatment of the Scoliosis: The patient's scoliosis will 

probably improve when his treatment is complete, and he starts to 

bear his weight on both legs, instead of as before, almost entirely 

on his right leg. 

Should the scoliosis remain, however, it may be due 

in part at least to some weakness of the spinal muscles, caused by 

the poliomyelitis, and should be treated by recumbency, 

manipulation and corrective jackets. 
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6. 

C O M M EN T AR Y. 

Acute Anterior Poliomyelitis (Infantile Paralysis): 

This is a disease, characterised by paralysis of certain 

muscles or groups of muscles, which occurs sporadically and also, 

at times, in epidemics. It is an acute infective condition. In 

its epidemic form, it attacks both children and adults; in its 

sporadic form it affects almost exclusively young infants, the 

maximum incidence being between the ages of and 5. 

pathology: The infective organisms are minute globoid bodies, 

occurring in pairs, which are so small that they pass easily 

through a porcelain filter. They give rise to a generalised 

infection, but they produce their most marked effect on the 

central nervous system, causing a destruction of the anterior 

horn cells in the spinal cord, most frequently in the lumbar 

enlargement of the cord. All the lymphoid tissue of the body, 

however, is affected in this disease. 

The virus usually passes from the naso- pharynx up to 

the base of the skull, passes through the cartilaginous areas in 

the base of the skull, and gives rise to a certain amount of 

meningitis. (Sometimes the virus passes primarily from the 

intestine. Thence the virus passes down along the meninges 

over the posterior segment of the cord, and enters the cord by 

the posterior nerve- roots. The cells of the posterior root - 

ganglia are thus thc first cells to be affected by the virus, 

and this explains the pain so commonly experienced by the 

patient in the early stages of the disease. The infection then 

spreads to the most vascular part of the cord, i.e. the anterior 

horn cells, where inflammation is produced and results in 

congestion, perivascular infiltration with leucocytes and 

lymphocytes, and oedema which interferes with the circulation 

in the grey matter of the cord. 

The destruction of the anterior horn cells results from 

(1)/ 
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(I) Ischaemia due to the oedema. 

(II)Direct toxic effects of the virus. 

Where the ischaemia is the predominant factor there is 

generally a good deal of recovery of function in the affected 

muscles, but there is generally a slight degree of permanent 

paralysis due to destruction of motor cells and their replacement 

by neuroglia. 

Clinical Features: These vary with the severity of the condition. 

The incubation period is from 4 -12 days). 

(1) Symptoms of acute infection. The disease starts with malaise, 

headache, drowsiness, temperature, prostration, vomiting and a 

certain amount of rigidity and hyperextension of neck, thus 

resembling a commencing meningitis. The condition, however, does 

not progress like a meningitis, and the result of a lumbar 

puncture enables one to exclude meningitis (vide infra). There 

are severe pains in one or more limbs, increased on movement. 

(2) Resultant flaccid paralysis, coming on generally about two 

days after the onset of the disease. Twenty -four hours after the 

paralysis appears, it is at its worst, and then a gradual, steady 

improvement occurs for many weeks. There is generally, however, 

some degree of permanent paralysis. it is worthy of mention 

L,.lat tr_e paralysis may not be noticed at first, but it is 

generally present about the second or third day after the 

commencement of the disease. 

Stages of the Disease: 

(1) Acute stage of onset: This is characterised by an acute 

myelitis with circulatory and toxic changes. It lasts for four 

to six weeks until all tenderness over the spine and affected 

muscles disappears. 

(2) Convalescent stage: This stage lasts for about two years. 

With correct treatment, steady improvement should occur during 

this time. The affected muscles atrophy, and, if precautions 

are not taken, they become overstretched. Trophic and 

circulatory/ 
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circulatory changes occur in the affected limb. The limb becomes 

thin and poorly- nourished, and the skin becomes discoloured and 

cold, with a tendency to develop trophic sores. 

(3) Chronic stage: In this stage, there is a gliosis in the 

anterior horns of the spinal cord, and the paralysis is 

stationary, or may even get worse. Without treatment, there is 

no improvement, and deformity may result. 

Nature of the Paralysis: In acute anterior poliomyelitis, the 

paralysis is purely motor without any sensory change. Since the 

lesion is in the lower motor neurone, the paralysis is flaccid 

with absence of deep reflexes. (If the brain is affected as 

well, there may be some spasticity, but this is uncommon). The 

superficial reflexes are generally lost as well in the parts 

most affected. The atrophied muscles, when tested electrically, 

show the reaction of degeneration. 

Clinical Forms of the Disease: 

A number of clinical forms have been described depending 

on the part of the central nervous system attacked. Individual 

cases are often a mixture of two or more forms. 

tl) Spinal Form: This accounts for about three- quarters of 

the cases, and is the form described above. It is the type from 

which this patient is suffering. It usually shows itself as a 

paralysis of the limb muscles, but the muscles of trunk, abdomen 

and neck are also sometimes involved. 

Although the disease in most cases attacks principally 

the grey matter of the spinal cord, a complete transverse lesion 

is occasionally seen; in the cervical region such a case shows 

loss of power and wasting of the muscles of the hands and arms 

and spastic paralysis of the legs. Mention must also be made 

of certain "jump" cases. The disease may, for instance, involve 

the legs and remain stationary for some days, when a more wide- 

spread paralysis affecting the muscles of the trunk or upper 

limbs/ 



9. 

limbs suddenly takes place, or this extension may take place 

gradually. it may pass downwards along the cord as well as 

upwards. Some of these cases closely resemble Landry's 

paralysis. In addition, relapses may take place after some 

weeks i interval. 

(2) Bulbar, Pontine and Mid -Brain Forms: Any of the cranial 

nerve nuclei may be attacked as well as the tracts passing 

through this part of the brain. The facial nerve is the one 

most commonly affected. however, if a case were seen with only 

a seventh nerve paralysis, it would certainly be due to hell's 

paralysis, and not to acute poliomyelitis. 

(3) Cerebral Form: Hemiplegia is the commonest manifestation 

of this form of the disease; but it is not a common cause of 

hemiplegia in children, accounting for at most 10% of the 

cases. Athetosis is rare. 

(4) Cerebellar Form: This is indicated by the occurrence of 

cerebellar ataxia. There may be spastic changes associated 

with this form ,causing difficulty in diagnosis. 

(5) Meningitic Form: Symptoms of meningitis, as indicated 

above, are not at all uncommon in acute anterior poliomyelitis. 

After severe headache, the patient may become comatose with 

rigidity of the muscles at the back of the neck, with convulsions, 

and with typical changes in the cerebro- spinal fluid. 

(The cerebro- spinal fluid in about 80% of the cases of 

acute anterior poliomyelitis shows an increased cell count in 

the first week of the disease; in the earliest stages this may 

consist largely of polymorphs, but after the first two days 

lymphocytes predominate, and at the end of the first week 

polymorphs -are seldom found. By the end of the second week, the 

cell count is usually normal. The protein almost always shows 

a slight increase; this occurs in the second week of the 

illness, and often persists after the cell count has returned to 

normal. The sugar and chlorides are not diminished.) 

(6)/ 
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(6) The Abortive Form: This form is only recognised when 

there are epidemics of acute poliomyelitis. There are fever, 

headache, pains in the limbs, and general weakness, but no 

paralysis. 

Diagnosis: Early diagnosis is important in order that 

proper treatment may be given and deformity prevented. Acute 

anterior poliomyelitis should be thought of in any acute 

illness in a child which cannot be explained. It occurs 

characteristically in a young child, as in this case, and 

occurs chiefly in summer and autumn. The symptoms of fever 

headache, vomiting, conv-llsions and pain may be caused by many 

acute illnesses such as meningitis or pneumonia. The muscular 

power, the loss of which is the distinctive feature, should be 

examined critically from the first, in view of the fact that 

young children will not volunteer the information. After some 

days the diagnosis is monfirmed by the rapid atrophy, by the 

loss of reaction to the faradic current, and the changed 

reaction to galvanism, i.e. the reaction of degeneration. The 

pain which is sometimes present may suggest rheumatism, but it 

is situated rather in bone and muscle than in the joints; in 

infants scurvy must be thought of. The disease may also be 

confounded with Landry's paralysis , with multiple neuritis, 

due to some other organism, to alcohol or other poison, or with 

acute myelitis, due to some oth -r infection. Pain and 

tenderness are not usual in Landry's paralysis. .in the early 

state of acute poliomyelitis, and in abortive - cases, the 

diagnosis may often be established by examination of the cerebro- 

spinal fluid (vide supra). The normal chloride content in 

poliomyelitis is a useful point in the differential diagnosis 

from / 
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from tuberculous meningitis. The possibility of a case of 
of a spinal and cerebral 

poliomyelitis e - he -atae e- eerebeller type being associated 

with spasticity in the other limb should be remembered. in 

traumatic paralysis in a child, the history will, as a rule, 

establish the diagnosis. Mention may also be made of myotonia 

congenita, a rare disease, charact;rised by a tendency of the 

muscles to tonic spasm during voluntary movements. This 

disease has several characteristic features, which distinguish 
a spinal & cerebral 

it from poliomyelitis of the- eerebellar type, associated with 

spastic changes: heredity is an important factor, and more 

than one member of a family may be affected. After rest, the 

patient experi,nces tension and stiffness of the muscles on 

attempting to rise, etc., and he has difficulty in relaxing 

the muscles, which gradually passes off after repeated attempts 

at movement. The muscles are usually enlarged; continued 

movements and warmth decrease the spasm; mental worry and 

cold usually aggravate it. A method of serum diagnosis is 

also available in anterior poliomyelitis. This depends on 

the fact that a 5% emulsion of spinal cord containing the 

virus will cause the disease in monkeys if injected intra- 

cerebrally; but, if mixed with an equal volume of serum 

from a patient who has recovered, it will be inert. 

Prognosis: The prognosis is serious in very young children 

and in patients over thirty years. The outlook is worse in 

the epidemic than in the sporadic form. when the disease is 

accompanied by severe and intense pain, the prognosis is 

more grave. The facts just stated are a general guide to 

prognosis, and the following remarks are a more particular 

consideration of the prognosis in regard to mortality and to 

function. 

(a) Mortality is high in the epidemic form, especially 

in adults. it is dangerous where the upper part of the cord 

is/ 
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is involved. 

(b) Function. It is difficult to give a prognosis as 

to function for some months, as it varies according to proper 

treatment or the lack of it. 

In recent epidemics the mortality has varied from 10 %- 

20 %, a much higher mortality than was recognised in sporadic 

cases, in which life was not generally regarded as endangered. 

un the other hand, complete recoveries appear to be more 

frequent in epidemics. Death is due usually to respiratory 

paralysis or to broncho- pneumonia if the respiratory muscles 

are interfered with; it rarely occurs if the fourteenth day 

is safely reached. Not more than about 15% of cases show 

complete recovery. 1n the remainder, most of the muscles 

originally paralysed eventually recover, but one or two groups 

remain permanently damaged. Most improvement takes place during 

the first six months, and it continues slowly for two years. 

After that time, very little improvement is likely to occur. 

Second attacks are extremely rare. 

rrophylaxis: It is important to remember that healthy people, 

as well as patients with the disease, may act as carriers. the 

disease may also be spread by patients who have the abortive 

form of the disease. here is considerable doubt as to whether 

the virus is conveyed by flies, dust, or external objects. 

ratients and contacts should have their nasal and 

buccal cavities frequently washed out with a solution of 

potassium permanganate (1 :2,000) to destroy the virus. The 

period of quarantine for contacts is fourteen days. The 

patient sho?ild pe isoiatca i ur at least three weeks, and as 

long as there is any nasal discharge he should still be 

considered infectious. me may, like a case of typhoid, oe 

treated in a general nospik.al ward. 

Treatment: In considering the treatment of acute anterior 

poliomyelitis, there are two important points which it is well 

to/ 
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to bear in mind. these are, - 

k a) That it takes a fairly long time for the combined effects 

of congestion, oedema and the virus to destroy the anterior horn 

cells. ±his process may take weeks or months. 

03) That the pathological changes in the central nervous 

system in anterior poliomyelitis are punctate and isolated. 

Thus, although some of the anterior horn cells in a particular 

area are destroyed, frequently there are other cells in the 

same area which are still healthy and which may be educated 

gradually to control the affected muscle or muscles by 

carefully supervised exercises. 

Treatment may be divided into four groups: - 

1. Abortive Treatment; This is an attempt to cut short the 

congestion in the cord in the first two or three days, and 

thus abort the disease. the child should be put at complete 

rest, lying on its face. This position, by gravity, tends to 

lessen the congestion in the spinal cord. ror the relief of 

pain, murpiria should be avoided. use, instead, some simpler 

sedative such as paraldehyde, the dose of which for a child of 

five years, is ten to rorLy minims. A very soothing measure 

for the relief of pain in the affected muscles is to suspend 

the affected limb or limbs in tepid water. 

A more active form of abortive treatment, which is 

of value in the first two or three days of the disease, is 

the intrathecal injection or ou -200 c.c. of rvoguchi- Flexner's 

serum at the paralysed area, e.g. at the level of the lumbar 

enlargement in cases witri paralysisof the lower limbs. n 
cases with cerebral paralysis, the serum may be injected 

through a trephine opening in the skull. 

Lumbar puncture, which relieves the pressure, has 

also been recommended, and with this the intraspinal injection 

of adrenalin chloride solution .l to 1,000) in doses of 1 or 

2 c.c. every six hours, or the intraspinal injection of an 

immune 
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immune serum, that is, serum obtained from the blood of persons 

who have suffered from the disease months or years previously, 

in doses of from lv -i50 c.c. daily. ttiVhile this last method 

of treatment is suitable for cases diagnosed in the pre - 

paralytic stage, it is also useful for those with symptoms of 

meningitis, and for those in whom the paralysis is extending.) 

II. Palliative Treatment: This is adopted during the stage of 

acute symptoms, which is characterised by pain and tenderness 

over the spine and pain, tenderness and paralysis in the 

affected muscles. This stage lasts until all pain and 

tenderness has gone, - generally a matter of from four to six 

weeks. 

The patient should be kept warm and in bed. the 

affected limbs should be well padded with cotton -wool, and light 

splints should oe used to prevent either over - stretching or 

contracture of the paralysed muscles. tin attempt should be made 

to keep each limb in a more or less symmetrical position, e.g. 

at the ankle- joint, the foot should be dorsi- flexed to about a 

right angle with the leg, so that the foot is in a position 

roughly midway between dorsi- flexion and extension. The 

splints should be removed once a day to rearrange the padding 

and to bathe the part with methylated spirit to prevent 

pressure- sores. paving done that, the affected limbs should be 

left entirely alone, because any movement or handling of the 

limbs causes afferent impulses to be sent to the cord, and this 

increases the congestion already present in the affected area 

of the spinal cord. movement of the limb in the acute stage 

also increases the pain. 

There is another useful palliative measure which may 

be adopted, and which ucpencts on the fact that the vessels of 

the spinal cord and brain have a considerable amount of 

perivascular lymphatic tissue. Thus, by the injection of a 

hypertonic solution into the blood -stream, the congestion 

around/ 
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around these vessels can be relieved. ror this purpose, 

10 c.c. or a w% solution of sodium chloride is injected 

intravenously, and fluid is thus withdrawn from the 

surrounding tissues by osmosis. Some workers prefer to 

produce a similar effect by giving by the mouun two ounces of 

magnesium sulphate in six ounces of water. 

nexamin, which was recommended by some workers for the 

treatment of infantile paralysis, is only of use in the earliest 

stages, and even then its therapeutic value is doubtful. 

if the pain is very severe in the acute stage of the 

disease, bromide and chloral may be given. 

III. Remedial treatment: This is carried out during the 

convalescent stage, wh.Lch begins aruer all ine acute symptoms 

have subsided. ..his stage generally lasts for about two years. 

1he remedial treatment in this stage depends chiefly 

on stimulating any healthy anterior morn cells which may be 

left in the affected area or areas of the spinal cord. The 

methods of treatment used in this stage are as fo.11ows :- 

(a) Massage and radiant heat to improve the vascularity of the 

affected muscles. This should be carried out twice a day or 

less frequently if it causes any fatigue. 

kb) Vere guarded stimulation of the aral sed muscles b' 

electricity. For this purpose, the use of the faradic 

current has been recommended,but the improvement which follows 

its use is doubtful. 1.f the faradic current be used at all, 

it must be regulated very carefully to prevent too forcible 

contractions of the affected muscles. the Smart -Bristow coil 

is the best to use. ..he galvanic current is better, because 

its use tends to improve locally the nutrition of the muscle. 

1he sinusoidal andMarton wave current are also preferable to 

faradism. 

tic) Carefully supervised exercises anu passive movement of the 

affected muscles, 1n oruer Lo improve tneir powers of 

contract-Lon, oy education of uhe remaining llealtny anterior norn 

cells/ 
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cells to take on the function of tile adjacent diseased cells 

and onus supply the affected muscles w:iu l stimuli. .It must 

be recognised, nowever, tnat, if ail the anterior horn cells in 

the affected part of the cord are complete_Ly destroyed, the 

muscles dependhnt upon tnem will be irretr.evaoly atrophied., 

.his muscle training should ue commenced after a few 

weeks of massabe and radians heat. This therapeutic measure 

also imp..oves rile contraction ana developmenu of uii muscles, 

because voluntary contraction is the best way to improve 

muscular tone and condition. 

The essential principles of muscle training are these, - 

1. If the muscle is completely powerless, the patient tries 

his hardest to accomplish the movement, while it is being carried 

out passively by the masseur. 

2. if the muscle still has some power left in it, the patient 

contracts the muscle as far as possible, and then the masseur 

completes the movement. 

3. When muscle can perform full range of voluntary movement, 

gradually increasing resistance is offered to the movement by 

the masseur. 

4. rrevent the occurrence of faulty muscular balance, which 

takes place if the healthy muscles are allowed to assume work 

which ought to be carried out by the affected muscles. 

5. Always avoid strain or fatigue in carrying out these 

exercises. The exercises should always be supervised by a 

masseur who has had special training in this work. 

in the intervals between active treatment, the 

patient should wear light celluloid or aluminium splints to 

prevent contraction of the healthy muscles or stretching of 

the paralysed ones. 

in the convalescent stage, the patient can usually 

be allowed to get up. 

In paralysis of the upper limb, the patient may get 

up after the acute symptoms have passed off, provided that a 

suitable splint is worn. 

If/ 



17 . 

If the muscles of the back and abdomen are affected, 

there is a grave risk of hypostatic pneumonia if the patient 

is allowed to lie on his back too long. Therefore, in these 

cases, allow them to sit up when the tenderness has passed off, 

giving them a support for the back and a belt. 

In paralysis of the muscles of the lower extremity, 

rrof. Fraser does not allow his patients to get up until a year 

has elapsed since the onset of the disease. If recovery 

appears to be complete, they are allowed to walk without support. 

If there is any weakness left, the child should be given an 

appliance which will prevent defornity and yet allow him to walk. 

ï7pes of Ambulatory Appliances; - 

For the upper extremity, an abduction splint should be used to 

give a right - angled abduction of the arm at the shoulder- joint. 

Such a splint should also be capable of adjustment to control 

the forearm, wrist and hand as required. 

±or the spine and abdominal wall, a supporting jacket or brace 

is used .Lf the abdominal wall alone is affected, a corset is 

all that is required. 

For the lower limbs, crutches are very helpful. A calliper 

splint with a pelvic bated and thigh cage controls and corrects 

weak hip muscles, is excellent for paralysis round the knee, and, 

if it has a stop, can be adapted for paralysis of ankle- joint. 

If there are only equines or calcaneus deformities, a 

short calliper brace may be used. Stops should be inserted to 

allow of the necessary correction. 

Lovett's internal boot brace is a useful appliance 

for a dropfoot uncomplicated by any other deformity. 

Deformities of the varus or valgus type require a 

lateral iron with a heel pin or a clubfoot shoe. 

where the paralysis is of limited extent, but the 

child is not allowed to walk, ile may still be allowed to swim 

or ride a tricycle. 

Correction/ 
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Correction of Deformity: 

Deformity in infantile paralysis is due to bad treatment 

or to lack of treatment. it is caused by gravity together with 

the pull of the unopposed muscles. if it is not corrected, the 

ligaments become shortened, the tendons contract, and the f ascial 

bands become shortened. These changes occur on the flexion side 

of the deformity. Olen the deformity lasts still longer, changes 

occur in the bones. 

The order in which measures to correct the deformity may 

be adopted is as follows : - 

(1) By weight. 
(2) Gradual manipulative extension. 
(3) By rapid correction under anaesthesia. 
i4) By operative measures (fasciotom, tenotomy, myotomy 

and osteotomy). 

Treatment of Deformities in Various Areas. 

At the hip, flexion and dislocation are apt to occur following 

paralysis of the muscles around the joint. 

Flexion takes place after paralysis of the hamstrings 

and gluteal muscles, which leaves the flexors unopposed. The 

deformity is corrected by placing the child in a position of 

double extension on a Whitman frame bent at a right angle 

opposite the hip -joints, or by means of a double 'Thomas' hip - 

splint. 

Cases which are not cured by this treatment, may 

require fasciotomy or the separation of the soft parts from the 

anterior superior iliac spine and iliac crest for about one and 

a half inches on the inner and outer surfaces. This is Soutter's 

operation. Then remove the anterior superior spine with bone 

forceps, and fix the child on a correction frame. 

if flexion is allowed to persist at the hip - joint, 

when the gluteal muscles are paralysed, subluxation of the head 

of the femur is liable to occur, and may easily go on to a 

complete dislocation, especially if unwise efforts are made to 

correct the flexion. The dislocation is treated by correcting 

the/ 
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the flexion first by a suitable frame and then doing the strap 

and buckle operation of Sir Robert Jones. 

At the knee, deformities are specially common, flexion being 

the most frequent. A neglected case of flexion passes into a 

state of combined flexion and posterior subluxation of the 

tibia on the femur, due to paralysis of this, extensor muscles. 

hyperextension commonly occurs from paralysis of the 

hamstrings or weakness of gastrocnemius. Knock -knee frequently 

occurs when there is paralysis round the knee, especially 

when the biceps is acting without opposition. 

rlexion, provided it is not too extensive or rigid, 

is corrected by gradual extension with the limb in a Thomas's 

knee splint. This should be done slowly to prevent posterior 

subluxation of the tibia. B asciotomy or tenotomiy may be 

required as well. 

for resistant cases, the method of plastic correction 

is useful. A plaster case is anplied from the toes to the 

groin, and a transverse cut is made through the posterior two - 

thirds of the plaster at the level of the knee. The slit is 

then opened by a succession of wedges of increasing size. 

hyperextension is treated with a calliper splint 

with correcting bands. in severe cases it may be necessary 

to lengthen the quadriceps tendon. 

Knock -knee is corrected by lateral traction with a 

calliper splint, or by an osteotomy. 

Posterior subluxation of the tibia on the femur 

occurs frequently in untreated cases with flexion at the knee. 

it usually improves as the flexion is corrected, but if not, 

the tibia may be elevated forward with a genuclast. 

At the ankle, equinus, calcaneus, varus, valgus and cavus 

deformities are corrected by measures such as stretching, 

manipulation, fasci_otomy or tendon lengthening. A plastic 

correction, as in knee cases, is often very useful. 

The/ 
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The complete division of a shortened tendon should 

always be avoided, as it may give a useless, flail -like foot. 

Deformities of ankle may also be treated by other 

surgical measures as described below under Surgical Treatment. 

At the shoulder, the deltoid is most often paralysed. The 

pectoral muscles and latissimus dorsi usually remain active, 

causing adduction and internal rotation of the arm. If the 

deltoid is weak, and the biceps be paralysed, there is a tendency 

to subluxation of the shoulder joint. Both of these deformities 

can be prevented by abduction of the upper limb at a right angle 

in a suitable splint. The combined deformity of abduction and 

and subluxation requires stretching and manipulation to get the 

arm abducted to a right angle. it may be necessary to divide 

the tendons of the pectoral muscles and of latissimus dorsi. 

.internal rotation, due to the unopposed action of 

subscapularis may, if causing great deformity, necessitate the 

division of the tendon. 

Subluxation is difficult to treat. The most 

successful efforts have been those of placation of the capsular 

ligament, and of f ascial suture (Gallie). 

At the elbow, forearm and nand, deformity is due to gravity 

along with pull of the unaffected muscles. Thus any deformity 

which may arise can be foreseen and prevented. Any deformity 

which has occurred is corrected by stretching and manipulation. 

in the spinal column. The paralysis of muscles directly or 

indirectly related to the spinal column is apt to give rise to 

scoliosis. Even the paralysis of remote muscles may assist in 

its production. The scoliosis in this patient is, in my 

opinion, mainly or entirely the result of the patient bearing 

all his weight on his right foot. Scoliosis should be 

prevented by a spinal support. if it does develop, it should 

be treated by recumbency, manipulation and corrective jackets. 

IV. Surgical Treatment: This is suited for chronic cases 

of/ 
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of anterior poliomyelitis in which no further improvement can be 

got by conservative measures. The operations included under 

this head may be divided into two groups viz., 

A. Operations to improve function. 

B. Operations to increase stability. 

A. Operations ro Improve Function. 

(1) Muscle Transplantation consists in the transplantation of a 

muscle to take the place of one which has been paralysed. The 

points to be attended to in carrying out this operation are very 

similar to those enumerated under Tendon Transplantation (quod 

vide). It is not so often suitable as the operation of tendon 

transplantation. rxamples of muscle transplantation are the 

uransplantation of the trapezius into the humerus to abduct the 

arm, and the transplantation of the tensor fasciae femoris into 

the femur to reinforce a weak gluteus medius. This operation 

has not proved very successful and is now largely given up. 

k2) Nerve Transplantation consists in joining up a healthy nerve 

to one whose function has been lost through the disease. This 

method of treatment has not met with great success, and is rarely 

carried out now. 

t3) Neurotisation of muscle. It is difficult to express an 

opinion with regard to this method of treatment as it is still 

only in the experimental stage. Steindler and others have done 

most of the experimental work in connection with this operation. 

The operation consists in implanting the peripheral end of a 

healthy nerve into a paralysed muscle. The peripheral end of 

the nerve, along with about three - quarters of an inch of healthy 

muscle surrounding the insertion of the nerve, is detached, and 

is implanted in the paralysed muscle. 

(4) Tendon Transplantation, The procedure adopted in this case, 

consists in transplanting the tendon of a healthy, active muscle, 

and fixing it so that it will take on, in part at least, the 

function of a paralysed muscle or group of muscles. This is 

one/ 
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one of the most successful operative measures. This procedure is 

suited for a case such as this, where the paralysis is to some 

extent localised. .Ln this boy's right leg, tibialis anterior and 

posterior are paralysed, but peronaeus longus and brevis are still 

active, eo that the tendon of peronaeus longus could be trans- 

planted to the medial side of the foot, and thus, to some extent, 

take on the function of tibialis anterior and posterior. in its 

new position, its main function will be to invert the foot, but 

it will also dorsi -flex the foot to some degree. 

1n the operation of tendon trans lantation, there are 

certain essential oints which must be attenc_ed to. These points 

are: - 

(a) Lengthen any tendons which would oppose the transplanted 

tendun Tn its new position and correct any deformity which is 

present. _Ln this boy, the tendo Achillis was lengthened at the 

beginning of the operation, so that its shortness would not oppose 

the transplanted tendon in its new position and the foot was 

forcibly dorsi-fiexed. 

(b) Make sure that the tendon which you are transplanting is an 

efficient one. ..n this case, the tendon of peronaeus longus, an 

active muscle, was used. 

te) Be sure that the transplanted tendon passes in a straight line 

from its point of origin to its new insertion. 

(d) Fasten the tendon firmly and securely in its new position by 

implanting It into bone or by a perforation and loop attachment. 

(e) Carry the tendon in a plane where it will be able to act 

properly and freely. The best place, of course, is in the sheath 

of another tendon. The transplanted tendon in this patient now 

passes through the sheath of tibialis anterior, and through the 

superficial fascia. un no account must the tendon be carried 

under the deep fascia, because this would interfere seriously 

with its capacity for movement. 

kf) As already mentioned, the operation should only be performed 

when 
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when the patient is five years old i.e. sufficiently old and 

intelligent to co- operate in the after- treatment and carry out 

his instructions correctly. 

(g) The transplant.ed tendon should, if possible, perform the 

same action in its new position, as it did in the old one. in 

this patient, nowever, peronaeus longus, which normally everts 

and extends the foot, ii s peen transplanted into the navicular, 

where it wiil invert ana dorsi -flex the foot. Biceps femoris 

is another exception to this rule, in that it can be trans - 

planteá from the Ll. ad of the fib,dla into the patella, and 

function successfully in that position. 

ih) Use only linen thread or fine silk to suture the tendon in 

position. 

k i) Attach tne uendon in such a position that it will be 

moderately tense, but not unduly taut. 

After a tendon transplantation, the foot should be 

kept in plaster in the corrected position for six weeks. Then 

massage and exercises should be instituted to educate the new 

function of the tendon. A cast of the limb is taken previously, 

and on than a celluloid splint is made, which is worn 

constantly for six months, being removed only for the exercises 

and in order to wash the limb. 

b. Operations to Increase Stability. 

In connection with these operations, which are 

designed to produce a more staple limb, it should be remembered 

that it is better to nave a stable limb with perhaps rather 

limited function than a limo which, although it possesses a good 

deal of function, jet lacKing in stability. 

The operations designed to increase stability of the 

affected limbs are as foilows,- 

kl) Arthrodesis e.g. of ankle- joint. This is an operation 

whereby the ankle -joint is ankylosed, and is thus made firm and 

stable. ,.he operation may oe carried out in the following way:- 

A 
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A Kocher's J- shaped incision is made. The incision 

begins a hand's breadth above crie lateral malleolus, about midway 

between une fibula ana (Ille i,endo Achillis, and curves round the 

lateral maileolus, passing fully an Inch below it, to terminate 

at ci.« .Lateran Ooruï os peronaeus Lertius, i1iereoy avoiaing the 

superficiai perohealkmusculo-cutaneousj nerve. The sheaths of 

the peronaeus iviie5us and breves are exposed and slit upwards 

behind uhe fibula as fai° as une uppr end of the wound. io 

obtain the best access, tiffe tendons must be divided, but each 

is secured with sin{ in order tiirlu it may be sutured at the end 

ui the operation. -he periosteum is separated from LLie lateral 

and 1uwer aspects of Lne iaueral malleolus, and the ankle -joint 

opened in front of it. The capsule is detached along the 

lateral surface of the talus, and the three bands of the fibular 

collateral ligament are divided close to their attachments to 

the lateral malleolus. ,,he capsule, together with the periosteum, 

is then separated from the anterior border of the tibia asfar as 

the medial malleolus, and the flap, including the extensor 

tendons, is hooked upwards. she structures on the back of the 

fibula are also separated sub -periosteally, so as to leave the 

tendon sheaths of the peronaei in relation to the periosteum. 

she foot is now forcibly dislocated in..ards over the medial 

malleolus until the sole looks almost directly upwards. The 

articular cartilage is removed with the gouge or spoon, care 

being taken to get it all away from the adjacent surfaces of the 

tibia and talus, while it need only be removed in streaks from 

the lateral surfaces of the talus and articular surfaces of the 

maileoli, as there is otherwise a risk of the talus being too 

loose for its socket. 

As a substitute for arthrodesis, or as an addition to 

it, a rod of bone fashioned from the patient is fibula, may be 

driven up through an incision in the sole and a hole drilled 

through the calcaneus and talus and up into the tibia; the rod 

of bone is driven home with a hammer, and the projecting end is 

smoothed/ 
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smoothed off. A steel pin may be sbstituted for the rod of 

bone. 

The operation of arthrodesis may be followed by one on 

the tendons and fasciae as advised by vulpius. "A longitudinal 

incision is made over the front of the ankle so as to expose 

the three extensor tendons and leave a strip of fascia about 1 an. 

broad attached to uhe crest of the tibia. she tendons are 

grasped with forceps and drawn sufficiently tight to bring the 

foot and toes into good position. The tendons are then sutured 

to the fascia and periosteum of the crest of the tibia in such a 

way that they are as far as possible sub -fasciai. The tibialis 

anterior is fixed for about 2* cms. as far down as possible. 

The tendons of the extensors of the toes are then drawn beneath 

the tibialis and fastened higher up. The resulting slackness 

of the upper part of the muscle is remedied by pleating it. 

regards the position in which the foot is fixed, 

when there is shortening an appropriate amount of equinus should 

be retained so as to compensate for it. r'ixation in plaster 

must be continued for at least three months, although this need 

not prevent the child walking after the first few weeks. 

Thereafter a rigid laced boot is worn by day and some simple 

form of splint during the night. 

usseous ankylosis ensues in about 60) and a useful 

fibrous ankylosis in other 2u%; in the remaining 20% the 

operation is a failure. 

There are several disadvantages to the operation of 

arthrodesis. These are as follows: - 

(a) It is an irrevocable procedure and leaves the joint 

permanently stiff, unless at a later time an arthroplasty is 

done. 

kb) The operation results in some shortening of the limb, and 

should, therefore, never be done in a child under six years, and, 

at operation, only the necessary minimum of tissue should be 

removed. 

ic) Under certain conditions, especially in certain positions, 

your 
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you sometimes fail to get ankylosis. 

,.n the hip -joint the operation is disappointing because 

of the difficulty in securing complete ankylosis. 'lien, also, a 

flail -hip can rye controlled quite well by an ischial bearing brace. 

Try to avoid doing an arthrodesis of the knee in 

children, because it usually interferes with the growth of the 

limb, and, in any case, a flail knee is easily controlled by the 

use of a brace. 

It is in the ankle -joint that the operation is most 

widely used, for a calcaneo -cavus deformity, - not for a simple 

dropfoot. The arthrodesis and tarsal exsection operations of 

Jones & Naughton -Dunn are performed. 

In a simple arthrodesis of the ankle- joint, if the 

exsection is limited to the tibio- fibulo - astragaloid joint, as 

in the operation described above, there is a tendency for the 

part of the foot anterior to the mid -tarsal joint to drop, so, 

in order to get the best res:.ilt, ankylosis both of the ankle - 

joint and of the mid -tarsal joint should be carried out. in 

cases of completely flail ankle -joint and in bad cases of calcaneo- 

cavus deformity, the operation of astragalectomy is sometimes 

done, it is not advisable in young children, as subsequent 

growth may cause considerable distortion of the foot. 

Arthrodesis operations are rarely advisable in the 

upper limb, but are occasionally carried out in the shoulder - 

joint in older children.. 

l2) Shortening of the l laments round the ankle -joint in an 

attempt to render the joint more fixed, is not a good method of 

treatment. 

t3) Tenodesis, a procedure whereby one or more paralysed tendons 

are used to form artificial ligaments to keep the foot in the 

desired position. 

This operation was first carried out by .iilanus in 

1898/ 
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1898, and Gallie has done a lot of work on this method of treatment 

also. the procedure is used for the correction of paralytic 

deformities of the ankle- joint. 

The tendons are exposed, drawn taut to correct the 

deformity, and fastened in that position by securing them to a 

suitable bone, generally the anterior surface of the tibia just 

above the articular edge. The tendons are then sutured in 

place with kangaroo tendon or silk which goes through the under- 

lying bone, periosteum or cartilage. 

The skin wound is closed, a dressing is applied, and 

the foot in its corrected positicn is put up in plaster for six 

weeks, at the end of which time the plaster is removed and the 

child is allowed to walk. 

(4) Sling operations to sling the foot in the required position, 

using artificial sterilised Japanese silk, treated with gelatin 

to make it less irritant to the tissues. This was first 

suggested by Lange in 1907. An operation of this sort is the 

best type to carry out in a young child where you do not want 

to interfere with the growth of the bones. in a suitable case 

of dropfoot, one end of the silk is secured to the base of the 

fifth metatarsal, and the silk is carried up the leg, through 

the sheath of peronaeus tertius and through the deep fascia, 

to be attached at the other end to the shaft of the tibia at a 

suitable level. The limb is put up in the corrected position 

in plaster for six weeks, after which it is removed, and the 

child wears a "pexuloid" splint for a year longer. Such an 

operation will be carried out at a later date on the left foot 

of this patient in order to make the left leg a more stable and 

a more useful limb. (The boy has a flaccid paralysis of the 

extensors of his left foot, and his left ankle -joint is flail - 

like and useless.) 

Prof. Fraser has carried out this sling operation 

with artificial silk in two types of cases, - 

(a) In paralytic dropfoot, as described above. 

(b)/ 
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(b) In cases with paralysis of gluteal muscles, causing 

eversion at the hip -joint, which interferes with walking. In 

these cases, the silk is carried from the outer surface of the 

greater trochanter and is inserted into the anterior inferior 

iliac spine, the silk being tightened sufficiently to correct the 

eversion. 

Preparation of Silk for This Operation: Strong Japanese 

artificial silk is used. It is first of all boiled for one and 

a half hours in a le solution of sodium bicarbonate. Then it 

is put into a hot solution of gelatin, where it is left for five 

or six hours, during which time the gelatin must be kept at a 

fairly high temperature. The silk is then taken out of the 

gelatin, is stretched and dried and is placed in a formalin 

chamber in order further to sterilise it before use. This is 

Lange's technique. 

(5) Fine f ascial transplants. Strips of fascia lata twisted 

into cords may be used in the ankle- joint, and in the joints of 

the upper extremity to correct a flail deformity. Insert the 

transplants into holes made in the related bony surfaces. 

t6) Bone transplantation. Bone grafts are usually cut from the 

outer surface of the femur and greater trochanter. They are 

cut to a suitable shape and size and are inserted and attached 

to bone to correct deformity. in ankle -joint deformities, two 

transplants are generally used, one being inserted on the outer 

side, from the posterior surface of the tibia behind the medial 

malleolus to the tubercle of the scaphoid. The other is 

inserted on the anterior surface, from the front of the fibula 

to the upper surface of the cuboid bone. 

If none of these stabilising operative measures is 

possible, some mechanical ambulatory appliance, such as one of 

those described above, must be fitted to the foot or leg to enable 

the child to walk with greater ease. 

References: - 

Surgery of Childhood (Vol.II) - Fraser. 
Operative Surgery - Thomson & Miles. 
Taylor's Practice of Medicine - Poulton. 
Companion to Manuals of Practical Anatomy - Jamieson. 
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Case 6. 

Name: Edith McInnes. Aet. 20. 

Date of Admission: 30th May 1929. ward 8. 

Complaint: Paralysis down one side followingaiphtheria about 

ten years ago. 

History: Patient was in the City Hospital for four months with 

diphtheria, when she was about ten years of age. She states 

that she was a bad case and that she received antitoxin treatment. 

After receiving some antitoxin, patient says she became blind, 

deaf, dumb and paralysed down the right side. lApparently 

patient's Mother attributes all these misfortunes to the anti- 

toxins. Patient states that all the lesions mentioned above 

came on at the same time, but she does not know how many doses 

of antitoxin she had had before that, nor whether she was given 

any antitoxin subsequently. The blindness, deafness and 

dumbness all passed off completely before patient left the City 

Hospital. 

When she was allowed to get up in the hospital, she 

had a bad limp in her right leg, and her right arm was so 

paralysed that she was unable to use the arm for feeding 

herself all the time that she was in hospital. with regard 

to the limp, patient says that she was able to put the whole 

of her right foot to the ground, but that sometimes her right 

ankle gave way on the outside, her foot turned inwards, and 

she fell. The limp apparently improved a little before she 

was discharged from the hospital, but she does not think that 

her arm became any better. 

According to patient's statement, no treatment was 

given for the paralysis while she was in the City Hospital. 

un being discharged from hospital, patient went home, 

but, on account of her paralysis, was taken up to the sick 

Children's Hospital. There it was recommended that a splint 

should be worn for the paralysis of the foot. Immediately 

after/ 
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after that, patient was taken to her own doctor, who said that 

the foot would recover without treatment and that the splint for 

the foot was unnecessary. ne advised, however, that she 

should come to the noyal Infirmary for advice concerning her 

paralysed right arm. 

Guhen she was about eleven years old, therefore, patient 

was brought to the xoyal, and was sent, apparently from the out- 

patient department, to the massage department. There her 

right arm and leg were treated with the faradic current and 

exercises were given to re- educate the affected muscles of her 

arm and leg. ahe was also given a splint to wear on her right 

arm, which kept her right hang and fingers stretched out flat. 

ratient is not sure how long she attended the massage department 

at this time, but it appears to nave been for more than a year. 

Apparently she got tired of attending, and ceased to 

go to the department, but sne states that her leg and arm were 

improved by the treatment. 

Some years afterwards, a friend of the patient evidently 

neard that a new massage department had been opened with 

greater facilities fir treatment, and recommended patient to 

return. 

Accordingly, about two years ago, patient consulted 

her doctor again, received a note from him, and came back to the 

noyai. On that occasion she came to 'uuard 7 and was seen by 

Mr Mercer, who recommended her to go to the massage department 

for further exercises for her right arm. ratient was also 

fitted with a Certalmid cock -up splint for her right arm, which 

sne has since worn continuously. kOertalmid is made of Certos 

glue and muslin, and forms a light, durable and washable 

splint. ,.n this case, the support to keep the hand dorsi- 

flexed at the wrist is made of aluminium. During this 

second course at the massage department, no electrical 

treatment/ 



3. 

treatment was given. ratient continued to attend the 

massage department until about two months ago, when she was 

recommended co see rrof. araser. He recommended operation, 

and patients name was put on the waiting list. 

Since patient left the City Hospital bout ten years 

ago, tree limp in her right leg has become much better. She 

used, however, to fall when she was running, but does not do 

so now. She still has a slight limp in the right leg when 

walking. 

rrevious Health: Patient had measles, mumps and whooping 

cough; then she had diphtheria at about ten years of age. 

Since then, however, she has been healthy and well. 

Social History: Good. 

Family History: Nothing to note. 

Physical hxamination: Patient is a cheerful intelligent 

girl, but is rather underdeveloped for one of her 'ears. ner 

complexion is fairly clear. ner nutrition is quite good. 

Her tongue is moist but furred. 

Local Examination: 

Right Upper Extremity is not so well developed as the 

left. The forearm is held in a position of pronation; the 

wrist and fingers are flexed,and the thumb is adducted. 

When the arms are fully extended, the right biceps 

seems to be a little more tense than the left. With the 

right arm fully extended, patient is unable to supinate the 

right forearm. When the right elbow is slightly flexed, 

however, patient can, by using her biceps,supinate the 

forearm to the mid -prone position. 

The movements of flexion and extension at the elbow 

are not quite so strong on the right side as on the left. 

The movement/of palmar- flexion at the right wrist is 

quite good, but dorsi- flexion is very limited. The grip of 

the right hand is not so strong as that of the left. 

Patient can extend h T right little finger almost 

completely, but extension is very limited in the other 

fingers./ 
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_fingers. She cannot abduct her. thumb. 

The biceps tendon reflex is increased on the right side. 

Right Lower Extremity is not quite so well developed as 

the left. The right great toe is in a somewhat dorsi- flexed 

position, and the right plantar arch is rather higher than the 

left. 

The movements of flexion and extension at the knee are 

not quite so powerful on the right as on the left. 

The movement of plantar - flexion of the right foot is 

good, but dorsi- flexion is limited. 

The knee -jerk on the right side is increased, and 

Babinski's sign is positive on the right side. 

Circulatory and Other Systems: 

Treatment: 

Nothing to note. 

prof. Fraser. 

Operation: 3rd June 1929. 

Anaesthetic: Ether. 

A long incision was made over the bend of the 

elbow and extending down the middle of the forearm. The 

median basilic vein was reflected medially. The lateral 

border of the pronator teres muscle and the median nerve were 

exposed. The two motor branches of the median nrve going 

to the pronator teres muscle were identified by means of a 

needle electrode, and were divided at their point of 

emergence from the median nerve. The motor branch of the 

median nerve to the flexor carpi radialis muscle was then 

identified by means of the needle electrode, and was divided 

and removed. The deep fascia was then sutured underneath the 

median basilic vein with interrupted catgut sutures. The 

wound in the skin was then closed with a continuous catgut 

suture, since the limb was to be put up in plaster. (The 

suture used for this had a bead on the end of it to avoid 

tying the suture at its proximal end.) 

"Division of motor nerves to pronator teres and to 

flexor carpi radialis." 

After -Treatment : / 
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After -Treatment: The wound was dressed with a dry, sterile 

dressing, and was immediately put up in plaster of Paris in 

the corrected position. 

it will be left in plaster for from four to six weeks. 

Then the plaster will be removed, the patient will be fitted 

with a corrective 'pexuloid' splint, and remedial exercises 

along with a certain amount of manipulative treatment will be 

instituted. 
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6. 

C O M M E N T A R Y. 

This is a case of spastic paralysis, which came on 

suddenly while the patient was suffering from an attack of 

diphtheria about the age of 10 years. The paralysis was 

hemiplegic in distribution, affecting the right side of her 

body. She is now 20 years of age, and has only a slight limp 

in her right leg, with slight elevation of her right plantar 

arch, but her right upper limb shows spasticity of her pronator 

teres muscle and flexion deformity of her wrist and fingers. 

There are said to be three groups of cases of spastic 

paralysis, - 

(1) Congenital, due to congenital under - development of the 

cerebrum etc. 

(2) Those due to Birth Injuries causing haemorrhage. Thomson 

& Miles are of the opinion that the commonest cause of spastic 

paralysis in childhood is haemorrhage occurring during birth 

from the veins which ascend from the middle part of the convexity 

of the hemisphere to open into the superior sagittal sinus. 

The blood i4oured out beneath the dura on one or both sides 

of the faix cerebri, and, as it accumulates near the vertex, 

the damage to the motor centres for the legs is usually more 

extensive than that to the centres for the arms. 

(3) In Adult Life, due to haemorrhage, embolism or thrombosis. 

Such cases do not show the mental disturbance generally seen 

in the congenital type and in those due to injury at birth. 

Nature of the Paralysis: The paralysis is due to an upper 

motor neurone lesion, and is therefore of a spastic nature 

with exaggerated reflexes, no wasting and no reaction of 

degeneration in the affected muscles. The spasticity is said 

to be due to the lesion in the upper neurone. interfering with 

the voluntary influences which normally control the excitability 

of the spinal reflexes. 

Distribution of the Paralysis: In his book on the Surgery of 

Childhood/ 



Childhood, Prof. Fraser states that 75% of the cases in 

children are hemiplegic. Diplegia is next in order of 

frequency, paraplegia is uncommon and monoplegia rare. In a 

case of infantile paralysis in which there is a combined 

spinal and cerebral lesion, the distribution of the spastic 

paralysis is very erratic. 

Causes of The Paralysis: According to Prof. Fraser, the 

lesion is generally in the cerebrum, but occasionally seems 

to be confined to the spinal cord as a resia.lt of degeneration 

of the distal parts of the pyramidal tract caused by imperfect 

development. 

The causes of spastic paralysis, in which there is a 

cerebral lesion, as arranged by Sachs, is given by Prof. Fraser 

as follows:- 

A. Causes which have op -rated in the intra- uterine period. 

(1) Congenital cerebral defects - true porencephaly. 

(2) Haemorrhages of intra- uterine origin. 

(3) Agenesis corticalis. 

B. Causes which have been acquired at, or after, birth. 

(1) Meningeal haemorrhage. As mentioned above, Thomson & 

Miles consider that the commonest cause of spastic 

paralysis in childhood is meningeal haemorrhage 

occurring during birth. 

(2) Intra- cerebral haemorrhage. 

(3) Thrombosis due to congenital syphilis or marasmlus. 

(4) Conditions resulting from any of the above -mentioned 

vascular lesions e.g. cysts or softening of the brain. 

(5) Atrophy and sclerosis of the brain. 

(6) Chronic meningitis. 

(7) Primary encephalitis. 

Many observers, Prof. Fraser states, have recorded a 

condition of spastic raralysis, occurring in associ&tion 

with prematurity. Apparently it is due to the way in which 

the pyramidal tract develops. It is believed that the 

crossed pyramidal tract does not extend beyond the medulla 

at/ 
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at the seventh month of foetal life. At the eight month, it 

ham extended down the cord to the dorsal region. in 

premature children, it is possible that the medullation of 

the pyramidal tract maybe delayed, and delay of this sort is 

likely to be associated with arrest in the projection of the 

fibres. 

What is the Cause of the Paralysis in This Case? 

The paralysis came on while the patient had diphtheria, 

and was receiving anti -toxin treatment. There are three 

possible causes of the paralysis which might be suggested in 

this case. These are 

(1) An encephalitis occurring during the course of the 

diphtheria. 

(2) Anaphylaxis, brought about by the anti -toxin treatment, 

might have caused the paralysis. It does not seem very 

likely that either (1) or. (2) would have caused such a 

localised lesion as that which caused the hemiplegia which 

this patient developed. 

(3) Embolism might have occurred, a clot having formed in a 

dilated left auricle, afterwards being dislodged, carried to 

the brain and there causing an infarction. This explanation 

is perhaps the most likely in view of the hemiplegic 

distribution of the patient's paralysis. 

Clinical Features of Spastic Paralysis in Childhood. 

The onset of the condition is commonly associated with 

convulsions, as one might expect since the majority of the 

cases which develop inearly life are due to cortical lesions. 

Motor Signs. - There is rigidity and stiffness of the 

affected muscles. if the weakness has been developed before 

birth, it may be no iced soon after birth. Characteristically, 

a baby with an affection of this sort has difficulty in 

sitting up, and, if held up, the lower limbs may be pressed 

against each other. The child is later than the average 

child in starting to walk, and when it does so, the movements 

are carried out in an ataxic, inco-ordinated manner. As the 
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child grows older, characteristic deformities develop, due 

to the increased strength of the affected muscles. The 

thighs are flexed at the hip- joint, adducted and internally 

rotated, the knees are flexed, and the feet generally assume 

an equino -varus attitude. if, however, the child has walked 

for a long time with an uncorrected adduction and flexion 

deformity at the h_ip- joint, Prof_. Fraser points out that the 

feet may accomodate themselves to this deformity by assuming 

the valgus, or even calcaneo- valgus, position, which is due 

to the transference of the weight of the body to a more 

forward position, the calcaneus being fixed by the 

gastrocnemius muscle. The upper limb is flexed at the 

elbow, the forearm is pronated, the wrist flexed, the 

thumb adducted and contracted into the palm, and the fingers 

flexed. The deformity inthis patient's right upper 

extremity is practically identical with the description given 

in the last sentence, which is derived from Prof. Fraser's 

book on the Surgery of Childhood. Her forearm is pronated, 

her wrist flexed, her thumb adducted and her fingers flexed. 

It is characteristic of this disease that, if the 

patient attempts to make any movement with the affected 

limb, all the muscles of the limb go into a state of spasm. 

In a case which is at all marked, according to Prof. 

Fraser, the deep reflexes are exaggerated, ankle clonus may be 

present, and Babinski :s sign is positive. In this patient, 

found her right patellar tendon reflex exaggerated and 

her right plantar reflex extensor. Ankle clonus was not 

elicited. 

Prof. Fraser states that the occurrence of athetoid 

movements in the affected extremities, which is seen in a 

certain number of cases, is important from the point of view 

of prognosis. 

Mental Symptoms - Most of the cases of spastic paralysis 
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of childhood show some degree of mental disturbance varying 

in degree from a very slight mental instability to complete 

idiocy. This mental upset is most marked in cases which 

are due to some cause operating before, at,or just after 

birth. The degree of mental disturbance depends, according 

to +_-rof. Fraser, on the nature and extent of the lesion. It 

is in cases with a widespread bilateral lesion e.g. in 

diplegia, and in those dee to congenital causes, especially 

porencephaly, that the most serious mental disturbance is 

met with. in cases due to encephalitis, there is almost 

always some degree of mental upset. This patient has a 

relatively limited, unilateral lesion, due apparently to 

some cause connected with her attack of diphtheria at ten 

years of age, and i found no evidence of mental instability. 

Sensory Changes - In Prof. Fraser's opinion,,there appear tobe 

no sensory changes unless the disease is associated with a 

spinal lesion. 

Trophic changes - The skin of the affected f '..ot is 

sometimes blue, cyanosed and swollen with a tendency to 

ulcerate. This is not found so commonly in the hand. 

!effect on Growth - The affected limb grows more slowly 

than the other, and, naturally, the earlier in life the 

disease comes on, the greater is the amount of disproportion. 

This patientes right arm is obviously not so well developed 

as her left, and her right lower extremity is not quite so 

well developed as the left. in the loser limbs, however, 

the disproportion between the two limbs is not so evident as 

in the upper limbs, and this is explained by the fact that 

the paralysis is more marked in the right upper limb of this 

patient than in the right lower limb. Prof. Fraser states 

that the whole development of the individual may be stunted, 

and it is therefore of interest to note that this patient is 

rather under -developed. for one of her twenty years. 

Special Signs. - Amongst the special signs of this disease 

Prof./ 
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Prof. Fraser mentions the occurrence of epilepsy, especially 

in nemiplegics, but, in this patient, who is hemiplegic, no 

history of epilepsy was obtained. 

A defective development of articulate speech is often 

noticed, and aphasia is often seen in those who have learned to 

speak. 

Prof. Fraser records the fact that hemianopsia has 

been noted as a rare develorment by ±'reud,henschen & Starr. 

This patient says that she becein.e blind, deaf, dumb and 

hemiplegic all at the same time during her attack of diphtheria. 

Possibly her blindness, deafness and dumbness at least were 

due to anaphylaxis produced by the antitoxin treatment of her 

diphtheria. 

In old- standing cases, physical defects, or stigmata 

of degeneration may become apparent e.g. asymmetry of face and 

skull, microcephaly, leptocephaly and 'cranium prognaceum'. 

Prof. Fraser states that it was Fisher who called 

attention to the flattening of the skull often seen on the 

side opposite the paralysis in infantile spastic hemiplegia. 

Diagnosis: 

There is practically no difficulty in recognising a 

spastic paralysis: the spastic nature of the affected muscles, 

and the absence of wasting or reaction of degeneration in them 

are characteristic. 

The conditions which have to be differentiated from 

a spastic paralysis of this sort, are those with a spastic 

paralysis due to some other lesion e.g. 

(1) Hydrocephalus or cranial tumour developing spasticity of 

certain muscle groups. Other signs and symptoms of these 

conditions would be present. 

(2) Paralysis with Pott's Disease. There is a long history 

of tuberculosis,,and evidences of tuberculosis elsewhere in the 

body would probably be found. 

(3) Friedreichs' ataxia, which is due to sclerosis of the 

posterior and lateral columns of the cord. A characteristic 

feature/ 
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feature of the disease is its congenital tendency and its 

appearance in several members of the same family. It is a 

progressive disease, starting with weakness and inco -ordination 

of the legs, later being associated with similar changes in 

the upper extremities, and ultimately giving rise to speech 

affections, especially a characteristic, "explosive" type of 

speech. There is no real hypertonicity of muscle in this 

disease. 

(4) Mixed cases of infantile raral sis with cerebral and 

spinal lesions. In such a case there would probably be a 

characteristic history of onset of the flaccid paralysis, as 

described in the previous case, and, although some of the 

muscles would be spastic in a case of this type, others would 

show the characteristic, flaccid lower motor neurone paralysis 

of anterior poliomyelitis. 

(5) Spiller's disease, or spastic spinal paralysis, causes a 

spastic paraplegia like that seen in cases due to a cerebral 

lesion. The treatment is the same in both, but the outlook 

in Spiller's disease is not so good. 

Prognosis: Prof. Fraser is of the opinion that life is 

shortened in the majority of cases of spastic paralysis of 

childhood. They usually show, however, a good deal of 

spontaneous recovery. Even without treatment, a hemiplegic 

will be able to walk. The amount of power in the affected 

limb is often astonishing, in marked contrast to that seen in 

anterior poliomyelitis, as exemplified in the previous case. 

in bilateral palsies, the prognosis in respect of 

walking is not good, but, with the modern methods of treatment 

now at our disposal, it is better than it used to be. 

The prognosis is affected, also, by the degree of 

mental impairment. It is evident that much improvement is 

unlikely to follow any treatment to which the patient does 

not respond intelligently. 

Epilepsy, Prof. Fraser says, always makes the prognosis 

worse. 

Treatment:/ 



Treatment: 

The treatment of this condition is all the more 

interesting in view of the fact that it forms a contrast with 

that of a flaccid paralysis, as described in the previous 

case. it is noteworthy that, in the treatment of both of 

these conditions, the operation of tendon -transplantation 

is carried out in order to improve the function of an 

affected limb. 

1. Early Operative Treatment: If, after a difficult labour, 

the child shows persistent asphyxia and cyanosis in 

association with fits, it is likely that meningeal or cortical 

haemorrhage has taken place. If, in such circumstances, it 

is found possible to localise the site of the haemorrhage 

from the neurological signs and from the cranial condition, 

it is considered justifiable to open the skull, remove any 

clots which may be present and arrest the haemorrhage. 

In Prof. Fraser's experience, such a procedure 

has never been found to prevent the occurrence of spastic 

paralysis, and, in some cases, has even made it worse. 

2. Conservative Treatment: The affected muscles in this 

condition of so- called "spastic paralysis" are not really 

paralysed; - they are in a state of hypertonicity. Prof. 

Fraser states that Hunter suggested that the state of tonus 

in muscles may be limited to certain fibrils supplied by non - 

medullated nerves, which have specialised nerve -endings. 

In carrying out conservative treatment, then, 

we must do nothing which will irritate the affected muscles 

or increase their already exaggerated tone. We must avoid, 

therefore, massage, electricity, intermittent stretching of 

the affected muscles and all improper exercises. 

The .rinci.les of the conservative treatment, as given by 

Prof. Fraser, are as follow : 

(1) Prevent deformity by continuous stretching of the affected 

muscles. 

This is done by wearing a splint, as this patient 
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has been doing for about ten years now. In a case such as 

hers, with a flexion deformity of the wrist and fingers, a 

cock -up splint made of Certalmid, such as she was wearing, is 

the best type of splint to use. Prof. Fraser points out that 

a splint acts in two ways. It diminishes the hypertonicity 

of the affected muscles by keeping them constantly stretched, 

and, mechanically, it prevents deformity. If the spastic 

paralysis is marked, the splint should be worn constantly, 

being removed only to allow of the remedial exercises being 

carried out, or to permit of the limb being washed. In a 

slight case, the splint need only be worn at night. 

(2) Educate the healthy muscles to oppose the abnormal 

contraction of the affected groups. 

Prof, Fraser states that the defective and inco -ordinated 

movements seen in this disease are due partly to a loss of 

proper muscular balance. The healthy, and relatively less 

tonic, muscles should be developed to compete more adequately 

with the others. This is carried out by means of suitable 

exercises, supervised by a skilled masseur. 

(3) Ex:.rcise the patient to carry out intentional individual 

movements. 

As mentioned above, it is characteristic of this 

condition that, when even one movement is attempted in the 

spastic limb, all the muscles tend to go into a state of 

spasm. Provided the child is sufficiently intelligent, and is 

trained with sufficient care, he can be made to practise 

single movements of only one muscle or group of muscles. 

While the child is carrying out these individual movements, he 

is taught to endeavour to inhibit any associated action on the 

part of the other muscles. A start is always made with 

coarser movements e.g. flexion and extension of the elbow, and 

not until these can be performed is the child allowed to do 

finer exercises with the fingers. According to Prof. Fraser 

this method of treatment gives good results if persevered 
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with carefully. 

Miss McInnes says that she had some treatment of this 

sort for her hand while attending the massage department. 

(4) Encourage the practice of rhythmic movements and balance. 

The practice of rhythmic movements is very helpful 

in the conservative treatment of this disease. It is often an. 

advantage if the movements are carried out to the accompaniment 

of music. If the lower limbs are affected, dancing under 

careful supervision is very useful. 

The maintenance of balance is emphasized by Prof. 

Fraser as being important. Gymnastic exercises should be 

given, the child learning to walk with his head erect. He 

should walk slowly with his legs apart and his toes turned out, 

and without looking at the ground. He should also be 

encouraged to learn to stand on one foot. It is often helpful 

to teach the child to walk properly between parallel bars, 

which he can grasp should he feel the need, or by means of 

a walking chair. 

3. General Treatment: In this, as in every disease, general 

treatment is important. The patient should be in the open air 

as much as possible, and should have plenty of healthy exercise. 

He should have plenty of good food, and all physical or 

mental strain should be avoided. 

4. Operative Treatment is divided by Prof. Fraser into two 

groups viz., - 

A. Operations on muscles and tendons. 

B. Operations on nervous system, including cerebrum, 
spinal cord and peripheral nerves. 

General Considerations. The case must, of course, be a 

suitable one. The patient, according to Prof. Fraser, should 

be over five years of age, unless operation is indicated for 

some urgent deformity. It there is much mental disturbance, 

it is unwise to carry out an operation which necessitates 

much education of the patient afterwards. Prof. Fraser is 
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of the opinion, however, that the choice of operations in. 

this disease is so wide that, with few exceptions, post- 

operative improvement can be looked for in the majority of 

cases. 

A. Operations on muscles and tendons. 

Tenotomyi tendon -lengthening,, my otomy and the 

'muscle- slide' operation. 

These operations are generally carried out to 

correct a deformity. Prof. Fraser condemns the haphazard 

division of shortened tendons, especially at the ankle -joint 

in cases with a shortened tendo Achillis. Tendon-lengthening 

for spastic ankle- deformities is the operation of choice. 

Tenotomy may be carried out for cases of severe 

knee- flexion, leaving the biceps entire, but, if the knee - 

flexion has been accompanied by an equinus deformity, 

lengthening of the tendo Achillis may improve the condition 

at the knee considerably. 

Myotomy may be performed for hip -joint deformities. 

If these is an adduction deformity, the adductor group of 

muscles is divided. Flexion at the hip is often associated 

with internal rotation., in which case one may detach the 

muscular origin of gluteus medius and tensor fasciae femoris 

from the outer surface of the iliac hone. 

In all operations of this class, Prof. Fraser 

states, some type of corrective appliance must be used to 

allay the painful muscular spasm which otherwise develops. 

After operations of this type at the knee and 

ankle, a plaster of Paris case is used. After such operations 

at the hip, a splint of adjustable type is used. 

The muscle- slide' operation is a recently evolved 

procedure. It may be used, for example, in cases with a 

flexion deformity at the elbow. The flexor muscles are 
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detached at their origin, the elbow is extended, and the 

muscles are given a new origin from bone lower down. 

Muscle- and tendon -trans lantation. 

A hypertonie muscle, which is causing a deformity, 

may be transplanted to a place where it will help to correct 

the deformity. 

At the ankle- joint, such operations are unsuitable. 

At the knee, the biceps may be transplanted into 

the patella to cure a flexion deformity. 

At the hip, no muscle- or tendon- transplantation, 

according to Prof. Fraser, has proved successful. 

in the upper extremity, the best results with this 

tyre of operation are obtained. At the sho lder, in 

cases with considerable internal rotation of the humerus, 

transplantation of the subscapularis with division of the 

pectoral tendon is carried out. In the forearm, in cases 

with a pronation deformity, the pronator teres is transplanted 

along with flexor carpi radialis into the posterior surf ace 

of the radius (Tubby), or the pronator teres may be trans- 

planted into the tendons of extensor carpi radialis longus 

and brevis (Jones). Prof. Fraser points out that the latter 

operation has the advantage that it corrects and reinforces 

the weak extensors. At the wrist, in cases with flexion at 

the wrist, hyperextension of the fingers at the metacarpo- 

phalangeal joint, ulnar deviation of the hand and adduction 

of the thumb, the condition is improved by transplantation of 

the tendon of extensor carpi ulnaris into the three extensor 

tendons acting on the thumb (Jones & Lovett). Severe 

palmar- flexion may be improved by transplantation of pronator 

teres into the tendons of extensor carpi radialis longus and 

brevis, and the implantation of flexor carpi ulnaris into 

extensor carpi ulnaris (Jones & Lovett). 

None of /these operations was carried out on this 
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patient. They are indicated rather in more severe deformities 

than she suffers from. 

After -treatment. This is the same as has been described 

above already in the treatment of anterior poliomyelitis given 

in Commentary on the previous case. It consists mainly in 

putting the limb up in plaster after operation for from 4 to 6 

weeks, after which the plaster is removed,and exercises are 

then given to educate the transplanted muscle or tendon in the 

performance of its new function. 

B. Operations on the nervous system. 

(1) Induction of temporary paralysis of the spastic groups 

of muscles by nerve crushing or by alcohol infiltration. 

If the hypbrtonic muscles can be paralysed temporarily 

for 3 or 4 months, it provides an opportunity to develop the 

opposed and previously weaker muscles in the affected limb, 

thus improving the muscular balance of the limb when recovery 

of the paralysed muscles takes place. Paralysis can be 

produced by infiltration of the nerves with alcohol, but 

Prof. Fraser's opinion is that crushingof the nerves is 

preferable, as the effect lasts longer. Either of these 

methods produces complete motor and sensory paralysis. 

These methods are only possible in certain situations, 

however, - the obturator nerve at its exit from the pelvis, 

the branches of the internal popliteal nerve supplying soleusand 

gastrocnemius, the anterior tibial nerve and the hamstring 

branches of the sciatic nerve. 

(2) Weakening the power of the spastic muscles by division 

or crushing of the motor fibres to the individual muscles or 

muscle groups (Stoffel's operation). 

This operation, according to Thomson & Miles, consists 

in exposing the motor nerve as it enters the affected muscle 

and resecting one third or one half of the fibres so as to 

reduce the innervation to the required degree. 

In this patient, a modified Stoffel's operation was 
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carried out, all-the motor branches from the median nerve to 

the pronator teres and flexor carpi radialis muscles being 

divided. This produced paralysis of these muscles, relieved 

the patient +s pronation deformity,and relieved, to some extent 

the flexion deformity at the wrist. The limb was put up in 

plaster in the corrected position, and will be left in plaster 

for from 4 to 6 weeks. After that, she will be given 

manipulative treatment and exercises to increase the tone of 

the muscles which have hitherto been opposed by the spastic 

ones, and, when the divided nerves regenerate, there will be 

an improvement in the muscular balance of the limb. 

(3) Resection of the posterior nerve roots (Foerster's 

operation-) 

The idea of this operation is to interrupt the reflex 

arc, when reflex irritability of the muscles with consequent 

spasm is a prominent feature of the spastic paralysis. Thomsen 

àc Miles state that it has yielded the-best results in cases 

of Little's disease, in which there still remains a 

considerable amount of voluntary movement, and yet there is 

inability to walk on account of involuntary muscular spasm. 

(Littlets disease is a spastic diplegia, in which both arms 

and legs are affected at first, but the arms recover, while 

the lower limbs remain in a spastic state.) 

The operation consists in laminectomy and division of 

the posterior nerve roots dorsal to the ganglia: sensation 

is diminished, but not abolished, in the area of skin 

involved. In spastic paraplegia, the posterior nerve roots 

of the last lumbar nerve and of 3.1 and 2 are divided. in 

spastic paralysis of the upper extremities, the posterior 

nerve roots of C. 4,5,6 & 7 and T.1 are divided. Prof.Fraser 

says that this is a serious operation, and that the tendency 

now is to abandon it. 

(4) Sympathetic Ramisection (Boyle & Hunter). 

Prof. Fraser states that this operation is founded 
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on the idea, held by Hoyle & Hunter, that the hypertonicity 

of the muscles in spastic paralysis is due to an exaggeration 

of the splastic' change of Sherrington. 

As stated above, Hunter suggested that the state of 

tonus in muscles may be limited to certain fibrils supplied 

by non -medullated nerves, which have specialised nerve -endings. 

For spastic paralysis of the lower limbs, the lumbar 

sympathetic is exposed by an incision from the last rib to the 

iliac crest and then to the anterior superior iliac spine. 

The sympathetic cord is ex -nosed, and ramisection by avulsion 

of the rami communicantes of the second, third and fourth 

lumbar nerves is carried out. Then the main ganglionic 

cord is divided at a level corresponding in position with 

the last lumbar nerve. Thus there is no serious interference 

with the sympathetic supply to the viscera. 

The operation, however, is a highly technical one, 

and a fair amount of after- treatment is apparently required. 

(5) Cerebral Decompression. 

In his book on the Surgery of Childhood, Prof. Fraser 

mentions the fact that, in 1913, Sharpe described a fairly 

large number of cases treated successfully by this method. 

rrof. Fraser regards it as suggestive that tendon - lengthening 

was included in the after - treatment of these cases, and is 

of the opinion that this method of treatment by cerebral 

decompression is of no value. 
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