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FOUR YEAR CHECK-UP: 

Mao would be happier if he lost track 
of time. But life i·tself does not let him 
forget. It was some five to ten years ago, 
we one day envisioned of finishing our 
medical UNDERGRADUATE curricula. 
The ROAD at that time appeared long, 
distant, and not within reach-almost non­
attainable. And yet this finest hour has 
arrived. The means to an end has been 
m-ended . 

As we look back, we think of the cries. 
and the sighs that we have met, the things 
we have sacrificed both in tangible posses­
sions and in intangible happiness. Many 
have married and set up home-to others 
that privilege was to be denied for a few 
more years. Essentially, the course has 
been a long road-and many have said, 
' 'I've been loking forward to this day for 
ten years". Prognosis has been excellent, 
but now that healing stage is over, what 
now? 

For many this is the end of his formal 
training. With a year or two of interne­
ship (till he feels reasonably comfortable 
about his capa~bilities) he will then face 
the public. For others, as the Trend is 
becoming, he will take a few more years 
at a recognized training centre to add 
further letters, so that he won't :be sing­
ing "I know a little bit about a lot of 
thing but ... " rather a lot about a 'little 
field of things'. But whatever our goal, 
we have a responsibility-either to replace 
the present leaders, or to add to the present 
knowledge. Why the latter? The answer 
is manifold. It may be to satisfy the 
innate curiosity of man in one field of 
work, or his incessant desire to create 
novelty, or to be i n s p ire d by SOME 
WOMAN as many men are-all in search 
for a better way of life, to show others 
and by doing so, to help himself. 

And so, on this lonely pinnacle, the medi­
cal graduate can survey more history, that 
he has seen before. During the past four 
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years, he has rediscovered his personal 
links with man and his membership in 
the vast animal kingdom . Somewhere in 
the turbulent years, he has accepted a re­
sponsibility for the fate of his land, for 
the mother and father of its past. And 
COSMIC MAN - what of him? The 
Medical man frustrated in DRUG RE­
SISTANCE of microbials, his dead-end 
in the search for the panacea of malig­
nant neoplastic growth, his words banned 
by doubt, fear, and limited apprehension 
of mother nature-still seeks, and tries 
to find, to help. And sprinkled in its 
midst is a bit of paternal desires of mar­
riage, of children, and of comforts of 
life. His life is prematurely ended in 
many cases. (Is this man's life?) 

His dreams of boyhood, manoeuvering 
his way across this vast and yet uncrowd­
ed earth, has but sometimes little hope 
of accomplishment. Yet we strive. And 
though we cannot do all what we would like 
to do, as we have dreamed in our boyhood 
midnight travels, today, we have a wider 
scope in which to make up our minds 
to follow certain paths. We very often 
take such opportunities for granted, but 
such a possibility has been the nature of 
the North American Dream, that dream 
of land in which life should be better and 
richer and fuller for every man , with op­
portunity for each according to his cap­
abilities or achievements. 

Yes, this North American Dream that has 
lured our parents, our grandparents, and 
our forefathers to our shores in the past 
century has not been a dream of merely 
material plenty, though t h a t certainly 
must have counted plenty. It has been 
more than that. It has been a dream of 
being able to grow to the fullest extent 
as a man and as a woman, unhampered 
by the barriers which has slowly been 
erected in OLD CIVILIZATIONS, unre­
pressed by social orders which had de­
veloped for the benefit of classes rather 
than for the simple human being of any 
and every class, and that dream has been 
more fully reached in actual life here 
than anywhere else. This opportunity is 

(Continued on Page 81 ) 
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..JJ1eJiscope continueJ 
further extended as he fully realizes that 
he is in a field whose scope is closer and 
broader than any o t h e r profession on 
earth. And yet at this threshhold, many of 
us do not feel much like a medical graduate. 

However, since on us alone as a segment 
of leaders of tomorrow (as we are North 
Americans) has fallen the awesome re­
sponsibility of holding open the door 
of history against the forces of evil, di­
sease, and desolation until FREEDOM, 
health and wealth is born anew over the 
lands. And thus we must consider what 
Whitman once said, that "Our New World, 
I consider far less important for what it has 
done, or what is than for the results to 
come". 

But in our attempt to attain health 
freedom and reasonable wealth for all 
concern, are we to seek the problem by 
giving medical aid to under-developed 
countries. If so, we would be lengthen­
ing twenty miserable years of human 
existence to forty miserable yeus. Is 
this justified? I would say not. Our 
responsibility ·in this path lies in the 
attack from another angle. It comes in 
educating t h e s e poverty stricken folks 
whose life centres only in seeking the 
basic joys of life-matrimony, and its de­
sires. When it comes to atta·inment of 
a good standard of living for these people, 
it requires men who are not only interest­
ed and familiar with the problems at 
hand, but in whom power has been vested 
so that he is able to make changes. Even then 
the re-FORM-ation of such under-devel­
oped countries is not a one year, a five 
year, a ten year plan; but it is an under­
taking requiring generations for its com­
pletion. It has taken medieval Japan 
eighty years to reach WESTERN stand­
ards from the time Commodore Perry 
opened the gates of feudalistic Nippon 
to let her see the modern western world. 
She was one of the more ambitious coun­
tries. How long will it take others? 

We have been prepared, by 0 U R 
P R 0 FE S S 0 R S, by our friends, and 
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----------------
by ourselves. We have learnt to appre­
ciate life from a segment unappreciated 
by factions of other professions. We will 
remember to be kind, gently, and indi­
vidualistic as only Dr. Brien 1 could have 
taught us; we will be concise, terse, and 
time-saving as Dr. McLachlin2 exemplified 
in his daily work; we will be incessantly 
careful of minute details in the maze of 
gross pathological features as only Dr. 
Fisher3 can do it; we will never fail to 
keep an open mind, that it could be some 
other disease as only Dr. "Differential 
Diagnosis" Rathbun4 could have hammered 
into us on more than several occasions, 
we will remember other teachers, each for 
something that they gave to each of us, 
to hel-p us in our difficulties. Out of this 
we will certainly find new ones to re­
place our old. 

In this Age of jet aircraft and guided 
missiles capable of carrying destruction to 
the other of MEGATONS, we are only 
THIRTY minutes away from destruction 
at any one time. And thus we seek ans­
wers over the conference table in the 
coundl of nations as the civilized method 
to solve our problems. But remembering 
that it is the biochemistry and physiology 
of the man which destines him to make 
such destructions as mass destruction or 
total annihilation, we, as medical guard­
ians are res•ponsilble in their actions whe­
ther evulsed "physio-pathologically", or sus­
tained psycho-somatically. By understanding 
the bio-pathological changes hitherto une­
explained, we may find an answer to the 
rational for the actions of good men, and 
greedy, avaricious, jealous, envious, cruel, 
dishonest, and selfish man-the epitome 
of a fearful man. 

Or will it take a perilous force outside 
the sphere of the planet earth to awaken 
us, that only then shall we forget the 

lProfessor of Medicine, University of Western 
Ontario Medical School. 

2Professor of Surgery, ibid. 
3Professor of Pathology, ibid. 
4Profe~sor of Pediatrics, ibid. 

(Continued on Page 83) 
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idiosyncrasies of communism, nationalism, 
imperialism, momism and all the other 
-isms and that man shall dispense with 
fear, frustration, and fighting to replace 
it with fraternity, fatherhood and fight­
ing force to fraught the feverish force 
from far. Or ·is the present CAMP SYS­
TEM between the forces of the proletariat 
and of the nouveau riche be good enough 
for both sides to look for long range 
guided missiles, for space platforms, or 
for peaceful utilization of man's environ­
ment. We can only conjecture .the ans­
wers, but we must constantly keep an 
open mind if are to maintain our stand­
ards in the council of united nat·ions. 

Man must allay the "dark" night for 
much higher endeavour, by finding means 
to protect himself from the unknown. 
And thus with our superior education, it 
is a challenege presented to us that as 
MEDICAL GRADUATES we are to be the 
guardians of the populous. Fear hits us 
as well as to others, it is inevitaJble in 
life, as it depends upon tension, and tension 
easily becomes anxiety. As greater under­
standers of biochemi.cal, physiological and 
pathological entities destining actions of 
men, we have an awesome responsibility 
in utilizing our appreciation of these 
processes to make this a safer and more 
satisfying, and finally a more stimulating 
type of existence in our r a t h e r short 
tenure on global earth. In this attempt, 
we may fail sometimes in our efforts. But 
we will be guided by a few famous words, 
once said: 
"There's the courage that nerves you tn 

starting to climb 
The amount of success rising sheer: 
And when you've slipped back, there's 

the courage sublime 

Venereal Disease Legislation 

The World Health Organization m a 
survey of 40 countries has found that 
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That keeps you from shedding a tear. 
These two kinds of courage, I give you 

my word, 
Are worthy of tribute-but then. 
You'll not reach the summit unless 

you've the third-
The courage of try-it-again." 

Initially when we set out on life we 
will have problems. But once the frontier 
stage is passed, that is the acquisition of 
a bare living and the setting up of a fair 
economic level, the North American 
dream itself opens all sorts of questions 
as to value. It is easy to say a better and 
richer life for all men, but what is better 
and what is richer? Just so long as 
wealth and power are our sole badges of 
success, so long will ambitious men strive 
to attain them. The prospect is really 
discouraging, but not yet hopeless. It has 
occurred to me that the working out of 
the Dream into a reality can only be 
wrought by using the means provided by 
the accumul:tted resources of the people 
themselves, a public intelligent enough to 
use them, and men of high distinction, 
themselves a part of the greater freedom 
from fear, law and religion, devoting 
themselves to the good of the whole. 

These are but few thoughts in the 
multitude of dreams which flash across 
the p. q. r. s. t. complex. Amongst it 
we realize tha·t the formal part of our 
education is at a close. We leave thee 
0 WESTERN U, with hopes, with dreams, 
and armed with YOUR IMPRESSIONS 
that you have given us. We now face the 
world. Ho·w we use it, will mean the 
difference between more comforts for our 
loved ones, and for our own satisfaction. 
We have accepted that magnanimous re­
sponsibility. We hope to sincerely justify 
your confidence in us. 

-Masashi Kawasaki '57 

legislation in control of Venereal Disease 
is greatly varied and disputed. Denmark, 
since the end of the 18-t.h century and 
Sweden from 1918 provide for free and 

(Continued on Page 121) 
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CONSIDER 
THE 

HUSBAND 

"THE PRESENCE OF TRICHOMONADS in the male genitourinary 
tract should always be suspected in the husband of a woman 

who is repeatedly reinfected." l Instead of merely suggesting 
that the husband use a sheath to prevent re-infection of the 
patient with vaginal trichomoniasis, many physicians specify 
RAMSES prophylactics in writing. Being specific not only saves 
the patient from embarrassment but ensures husband coopera­
tion. Most of them know and prefer RAMSES. 

Transparent, tissue-thin and smooth, yet strong, RAMSES 
natural gum rubber prophylactics are different. RAMSES are 
prophylactics with "built-in" sensitivity. Their acceptability 
and high quality ensure the protection that is the very founda­
tion of re-infection control. 
1. Draper, J. W. : Internat. Rec. Med. 
168:563 {Sept. ) 1955. 

RAMSES* 
prophylactics 
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Rheum.atic Fever 
MARCIA C. SMITH, '57 

INTRODUCTION 

By our present def initio n, rheumati c fever is a post-streptococcal non-sup­
pura tive inflammatory disease, affec ting es pecially the heart. vessels, and larger 
joints. It sometimes shows lesions in the skin, subcutaneous · tissues, periarticul ar 
tissues , bra in, lung and serous linings . It is a generalized systemic disease char­
acteri zed by frequent recurrences or exacerbations . 

Rh eumati c fever is im portant :!S one of the leading causes of chronic illness, 
invalidism, and dea th in children. Its effects are projected into adol escence and 
beyond. 

ETIOLOGY AND PATHOGENESIS: 

The cause of this disease is unknown. 
However, it is generally agreed that both 
initial and recurrent attacks follow an 
infection with group A beta-hemolytic 
streptococci . 

The usual sequence of events can be 
described in three phases: 

(1) The acute septic phase, where the 
patient is infected with group A beta­
hemolytic streptococci. 

(2) An asymptomatic phase. 

(3) The late non-suppurative phase. 

The acute septic phase lasts three to 
seven days. The patient is ill with fever 
and constitutional symptoms. If he is 
susceptible to the erythrogenic toxin he 
develops a rash . There are local signs of 
inflammation s u c h as tonsilitis an d 
pharyngitis, scarlet fever, erysipelas, or 
wound infection. 

After the toxic phase, the patient re­
covers and is symptomless for a period 
of from one to eight weeks. This latent 
period is followed by another illness of 
differing symptomatology. The ·patient 
may develop fever with no other signs . 
of infection and this has been called 
"streptococcal fever". He may develop 
acute glomerulonephritis. Or, he may 
develop rheumatic fever. 
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The mechanism by which these late 
non-suppurative complications of group 
A beta-hemolytic streptococci are produc­
ed is unknown. Investigations into this 
problem may follow four lines of thought : 

(a) The streptococcal theory: The symp-
toms of the disease were thought 
to be the result of direct action 
of the streptococcal organisms them­
selves, or their products or circu­
lating toxins. 

(b) The viral theory : Unsuccessful at­
tempts were made to find a filterable 
virus. 

(c) The allergic theory : Proponents of 
this theory believe that the disease 
is an allergic response of tissues pre­
viously sensitized by a streptococcal 
infection, especially of the res-piratory 
tract. There is evidence to support 
this . 

(d) Since 1940 investigation has centred 
on the hemolytic streptococcal in­
fection and its relation to rheumatic 
fever. This work is based on epi­
demiological data indicating, (i) that 
prophylaxis of upper respiratory in­
fection due to streptococcus results 
in a substantial decrease in incidence 
of recurrences of rheumatic infec­
tions, and (ii) that early and ade­
quate treatment lby antibiotics of 
u p p e r respiratory infections with 
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streptococcus in their initial stages 
reduces substantially the occurrence 
of rheumatic fever . 

To date investigations have established 
that there in an intimate relationship 
between group A beta-hemolytic strepto­
coccal respiratory infection and rheumatic 
fever . Probably, rheumatic fever develops 
only after multiple exposure to the or­
ganism. It is likely, but not yet proved, 
that an inappropriate immunological re­
action to some part or product of the 
organism is the basic pathological mecha­
nism involved. 

EPIDEMIOLOGY OF RHEUMATIC 
FEVER: 

A. Incidence: The difficulties in obtain­
ing data on the incidence, prevalence, 
and general importance of rheumatic fever 
have stemmed from the facts that, 

(a) It is not a reportable disease. 

(b) Often it cannot be definitely diagnos­
ed in the presence of mild symptoms. 

(c) Reports of the occurrence of heart 
disease often include the cardiac se­
quelae of syphilis and arteriosclero­
sis as well as rheumatic fever. 

In formation must be 'drawn from 
sources which are not strictly accurate 
but are the best available. These include 
mortality statistics, morbidity surveys, 
postmortem examinations, compulsory no­
tification, special rheumatic clinics, hos­
pital admission rates, and rheumatic heart 
disease among special groups such as col­
lege students and military personnel. 

The incidence of rheumatic fever varied 
from 1 to 3 per 1,000 •population. About 
3 to 6% of those infected during a 
streptococcal epidemic consequently de­
velop rheumatic fever. Evidence of rheu­
matic heart disease exists in 1 to 6% of 
the population. In the U.S.A. rheumatic 
fever with heart disease is the leading 
cause of death during the 10 to 15 y·ear 
age period (Gould : "Rheumatic Diseases 
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of the Heart", 1953). At present the 
mortality rate due to rheumatic heart di­
sease seems to be declining. Many ob­
servers are of the opinion that attack 
rates of both initial and recurrent episodes 
are also decreasing. This apparent de­
cline in morbidity and mortality of rheu­
matic fever may be due to changes in the 
natural history of the disease, to the 
improvement of living conditions, or to 
better control of upper respiratory infec­
tions. Rheumatic fever is still an im­
portant public health problem, and it may 
be that present prophylactic measures may 
further r·educe the sickness and death it 
causes. 

B. Geographical Prevalence: Rheumatic 
fever is common and severe in temperate 
zones ; it is less common in warmer, sub­
tropical and tropical climates. It seems 
to flourish best under conditions where 
ther·e is cold and damp weather. The 
effect of climate may be the effect of 
crowding susceptible people within doors 
under conditions which tend to spread 
the etiologic agent. 

C. Seasonal Influences: In temperate cli­
mates both primary and recurrent attacks 
occur more frequently during the colder 
and wetter months of the year. This is 
also true of other diseases, e.g . measles, 
acute upper respiratory infection of viral 
and bacterial origins . The ratio of win­
ter to summer cases is 3 to 1. The peak 
incidence of cases occurs in March or 
April on the east coast of this continent, 
in January and February on the west 
coast, and in November in England. Some 
other interesting findings are that pro­
longed cold rather than severe cold wea­
ther seems more likely to be responsible 
for the increased incidence of rheumatic 
fever, and that the greatest frequency of 
rheumatic fever precedes rather than fol­
lows a period of heavy precipitation. 

D. Age: The disease is more prevalent in 
childhood. First attacks have a peak in­
cidence at 6 to 7 years of age. The di-
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sease IS rare under 2 years and after 30 
years of age. 

E. Sex Prevalence: There is a higher in­
cidence of chorea among girls (2 to 1). 

F. Race: No definite difference in racial 
susceptibility have been established. 
Among Negroes the age distribution is 
different, with peak incidence of attacks 
in the 10 to 14 years period. Immigrants 
of any race going from an area of low 
incidence to one of high incidence de­
velop the disease at a greater rate. 

G. Physical Characteristics: It has not 
been shown that red hair and freckles 
make one more vulnerable to development 
of rheumatic fever. 

H. Familial Incidence: Some investigators 
have found a higher rate of attack of 
rheumatic fever among siblings of rheu­
matic parents. Others have shown that 
the attack rate is 3% regardless of the 
rheumatic state in the parents. So, there 
is conflicting evidence concerning a her­
editary predisposition to rheumatic fever . 

L. Living Conditions: Rheumatic fever is 
most prevalent where there is poor hous­
ing, dampness, crowding, inadequate food, 
and other circumstances of poverty. These 
conditions may affect the spread of strep­
tococcal infections and in this way pro­
duce an increase in incidence of rheumatic 
fever. In one survey it appeared tha-t 
the degree of deficiency of the diet was 
related to the incidence and degree of 
heart damage. On the other hand, rheu­
matic fever frequently occurs among mili­
tary personnel who have adequate diets. 

PATHOWGY OF RHEUMATIC 
FEVER: 

The lesions of rheumatic f e v e r are 
proliferative and degenerative. The As­
choff body is a microscopic granuloma, 
pathognomonic of rheumatic carditis. It 
occurs in the myocardium, the valves, the 
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pericardium and the aorta. As the lesion 
heals a scar is formed. 

The subcutaneous rheumatic nodule is 
another proliferative lesion . It resembles 
that of rheumatoid arthritis except that 
it is painless, and disappears in 4 to 6 
days . The degenerative lesions of rheu­
matic fever are fibrinoid swelling of col­
lagen and fibrinoid n e c r o s i s. These 
changes in collagen mark rheumatic fever 
as a "collagen disease". 

The heart, blood vessels, and larger 
joints are principally affected . The mitral 
and aortic valves are often thickened, dis­
torted and scarred. Vegetations form on 
the mural endocardium. The chordae 
tendinae become shortened with fibrosis. 
There is a rheumatic aortitis and arteritis 
especially in the small vessels of the myo­
cardium. 

Rheumatic arthritis chiefly involves the 
periarticular tissues and synovium. In­
flammatory edema and synovial effusion 
produce swelling. 

Lesions in ,the brain associated with 
chorea occur in the ganglia and cerebral 
peduncles . They consist of thrombosis of 
small vessels, tiny focal hemorrhages, in­
filtration of lymphocytes around the ves­
sels and chromatolysis of nerve cells. 
These lesions regress in a few weeks. 

Rheumatic pneumonitis is sometimes 
seen. Pericarditis and pleurisy also occur. 

CLINICAL MANIFESTATIONS 
OF RHEUMATIC FEVER 

There are three clinical phases of rheu­
matic fever, each presenting a problem 
10 diagnosis: 

I The acute attack. 

II Chronic or suJbacute rheumatic 
activity. 

III Rheumatic heart disease. 

I The Acute Attack: The attack may 
come on suddenly or gradually. Its signs 
and symptoms may be grouped according 
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to (a) those of infection, (lb) those of 
involvement of the heart and great ves­
sels, and (c) .those of involvement of 
other organs and tissues. 

(a) Signs and symptoms of infection: 

1. Fever. 

2. Leucocytosis up to 15,000 or 30,000 
per cu. mm. 

3. Elevated sedimentation rate. 

4. Secondary anemia. 

5. Loss of weight, or failure to gam; 
fatigu ll!bili ty . 

Fever, leucocytosis and elevated sedi­
mentation rate tend .to follow the patho­
logic process. They are also useful guides 
in chronic rheumatic activity. Antipyretic 
medication will influence them. 

(b) Signs and symptoms of involvement 
of the heart and great vessels: 

1. Acco rding to Harrison "it is now gen­
erally accepted that involvement of the 
heart is a practically universal phenome­
non of rheumatic fever". Active carditis 
is the cause of dea.th in those succumbing 
in an acute attack. The patient with severe 
involvement of the heart is pale and pros­
trated, with weak rapid pulse and possibly 
concomitant symptoms of heart failure . 

2. Pericarditis is indicated by a to-and-fro 
friction rub. Pericardia! effusion must be 
differentiated from dilatation. It is diag­
nosed by lack of apical impulse, distant 
heart sounds, and the typical radiographic 
globular cardiac silhouette. 

3. Enlargement of the heart is often seen 
in children, but if this is not marked only 
serial x-rays will show it. 

4. Diastolic murmurs mean cardiac dam­
age, but not necessarily permanent valvu­
lar damage . They may be produced by 
acute dilatation of the chambers, or by 
edema of the cusps. 

The ll!bove signs appearing during an 
attack of rheumatic fever are certain evi­
dence of acute carditis of undoubted 
severity. 
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5. ECG changes and disturbances of car­
diac rhythm indicate myocardial involve­
ment. A prolonged P-R interval is most 
frequently found. 

(c) Signs and symptoms of involvement 
of other organs and tissues: 

1. Migratory polyarthritis: This can be 
a very confusing symptom since many 
conditions may cause it. Large joints are 
most often involved. One or more of 
them becomes reddened, hot, swollen, 
tender and painful. The process may affect 
the joints in succession, flaring up in one 
area as it dies out in another. It lasts 
from a few hours to a few weeks. Com­
plete restoration of function follows sub­
sidence of the acute inflammation. 

2. Chorea, also called Sydenham's chorea 
or St. Vitus' dance. It is rare in adults. 
It develops slowly over a period of one 
to two weeks. The patient is restless, 
nervous, emotionally unstable, and shows 
incoordinated and purposeless movements 
of limbs. Choreic patients rarely show the 
systemic signs of infection, but most even­
tually show other signs of rheumatic 
fever. 

3. Subcutaneous nodules: These are hard, 
shot-like bodies seen or felt over the ex­
tensor surfaces of joints, usually elbows, 
knees, and wrists, in the occipital region 
or over the vertebrae and scapulae. 

4. Erythema marginatum: This is a rash 
in which the color gradually fades away 
from the scalloped edge leaving a reddish 
gyriform margin. It is found mainly on 
the trunk. It is transient and migrates 
from place to place. 

5. Recurrent attacks are characteristic of 
rheumatic fever. The history of a previous 
attack is helpful in diagnosis since 75% 
of all patients will develop a recurrence. 

6. History of a preceding streptococcal 
infection is established by, (a) history of 
scarlet fever or a typical clinical picture 
of other streptococcal infection in the pre­
ceding four weeks; positive culture of 
beta-hemolytic streptococcus in the nose 
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or throat. (b) elevated or rising antistrep­
tolysin - 0 titre. 

7. Abdominal pain occurs frequently and 
may simulate an acute abdominal condi­
tion. This may be pain referred from the 
pleura or pericardium. 

8. Pleurisy accompanies acute rheumatic 
fever but does not last longer than a few 
days. 

9. Pneumonia may develop in acutely m 
individuals. 
10. Epistaxis is common and may be pro­
fuse . Its exact cause is not known. 

II Evidence of Chronic or Subacute 
Rheumatic Activity: 

1. Arthalgia: In chi 1 d r en "growing 
pains" are frequent, due .to synovitis of 
tendons such as the hamstring tendon or 
of the bursa of the Achilles tendon . Fleet­
ing joint pains not accompanied by the 
signs of inflammation are complained of 
during wet weather. They are usually re­
lieved by going to warm bed. 

2. Fever of low grade, 99 to 101 o F. 

3. The sedimentation rate is qui.te a sen­
sitive index ·of rheumatic activity. 

4. C-reactive protein determination: C­
reactive protein or acute phase protein 
as it is also called can 1be demonstrated 
in human serum in certain acute condi­
tions of disease, e.g. heart infarction, 
hypernephroma, acute cholecystitis, rheu­
matoid arthritis, rheumatic fever, and 
intra-uterine f e t a 1 death. The test is 
simply done, incubating human serum 
with rabbit antiserum, and measuring the 
degree of activity by .the amount of pre­
cipitation. Available evidence seems to 
indicate that the presence of C-reactive 
protein is probably the most .sensitive test 
for the presence of rheumatic activity .that 
is now available. The test is of real value 
once the diagnosis has been made of rheu­
matic fever. C-reactive protein has not 
been present in sera of patients with 
Sydenham's chorea. 
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The American Heart Association has 
published criteria for guidance in the 
diagnosis of rheumatic fever. These are 
modified Jones criteria (in 1944 Dr. T. D . 
Jones published his original ones) . The 
diagnostic features of the disease are di­
vided into major and minor categories 
dependent upon their relative occurrence 
in rheumatic fever and in other disease 
syndromes for which this disease must 
be differentiated. 

The major criteria: 

1. Carditis 
2 . Polyarthritis 
3. Chorea 
4. Subcutaneous nodules 
5. Erythema marginatum 

The minor criteria: 

1. Fever 
2. Arthralgia 
3. Prolonged P-R interval 10 the ECG 
4. Increased ESR, WBC, or presence 

of C-reactive protein 
s. Preceding beta- hemolytk strepto-

coccal infection 
6. Previous rheumatic fever or inactive 

rheumatic heart disease 

These criteria are for diagnostic pur­
poses only in the identification of those 
persons who have had or are having an 
attack of rheumatic fever. The presence 
of two major criteria or one major and 
two minor criteria indicates a high prob­
ability of the presence of rheumatic fever. 
In questionable cases the diagnosis of 
rheumatic fever should lbe restricted to 
those illnesses which meet a.cceptable cri­
teria. Differential Diagnosis: Diseases to lbe 
ruled out are rheumatoid arthritis, septic 
arthritis, disseminated lupus erythemato­
sus, subacute bacterial endocarditis, non­
specific pericarditis with effusion, leuke­
mia, sickle cell anemia, serum sickness, 
tuberculosis, poliomyelitis, undulant fev­
er, and septicemias, especially meningo­
coccemia. 
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III Evidence of Chronic (inactive) 
Rheumatic Heart Disease: 

The diagnosis of chronic rheumatic 
heart disease rests on the recognition of 
the various valvular lesions. Mitral ste­
nosis a n d aortic insufficiency are the 
classical ones . Aortic stenosis may also 
be of rheumatic origin, as may aortic in­
sufficiency. A past history of rheumatic 
fever establishes the origin definitely. In 
the absence of this congenital heart di­
sease and functional murmurs must be 
considered in the differential diagnosis. 

COURSE A:ND PROGNOSIS: 

1. About 4% of patients die in the first 
attack, due to active carditis. 

2 . A few patients recover with no clinic­
al evidence of rheumatic activity. 

3. About 75 % develop recurrent attacks 
of rheumatic fever, and about 5% 
of these will die of carditis. 

In general, serious cardiac damage re­
sults from repeated attacks. 

In the adult, chronic valvular disease 
leads to heart failure, auricular fibrilla­
tion, embolic phenomena, or bacterial 
endocarditis. 

TREATMENT 

This has 3 aspects: 

1. Prevention and treatment of strepto­
coccal infections. 

2. Prevention and treatment of acute at­
tacks of rheumatic fever. 

3. Treatment of the complications of 
chronic valvular disease. 

Acute attacks of rheumatic fever are 
treated by rest in bed and symptomatic 
measures. (a) Rest in bed is recommend­
ed until clinical and laboratory evidence 
indicate guiescence of .the rheumatic pro­
cess; (b) Salicylates relieve fever and 
arthritis; (c) Barlbiturates are useful in 
the management ·of chorea; (d) Heart 
failure is treated by ·digitalis, diuretics, 
and diet. Recently, antibiotics have been 
given during acute at<tacks to eradicate 
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any hemolytic streptococci which the pa­
tient may be carrying, and to prevent 
reinfection with the same organism. Cor­
tisone and ACTH are very useful in sup­
pressing the symptoms of polyarthritis, 
and it is thought that large doses given 
early may suppress to some degree rheu­
matic inflammation in the heart. 

Great progress in prevention of attacks 
has been made since antibiotics were in­
troduced for the prompt eradication of 
hemolytic streptococcal infections. Peni­
cillin is most used for this purpose, and 
schedules of treatment have been publish­
ed by the American Heart Association. 
Penicillin has also been given prophylac­
tically to rheumatic subjects, to prevent 
infections with hemolytic streptocococci. 
To be effective such a program must be 
continued indefinitely, or well on into 
adult life. 

SUMMARY 

Rheumatic fever is a disease entity 
which ·is closely related to beta-hemolytic 
streptococcal infections. Its epidemiology 
seems to be parallel that of such infec­
tions. Its diagnosis may be a problem. 
Recurrences and their undesirable seguel­
lae can be prevented by prompt diagnosis 
and adeguate treatment of streptococcal 
infections, ~n d by prophylactic measures 
aimed at preventing reinfection in rheu­
matic individuals. 
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Toxelllia of Pregnancy 
JOSEPH HACKNEY, '57 

INTRODUCTION 

The term toxemia of pregnancy is used in reference to one or both of two 
clinically recognized entities: pre-eclampsia and eclampsia, which occur late in 
pregnancy, during labour or in the early post-partem period. At the present time, 
the word toxemia is a misnomer, because investigation has not been able to 
implicate a true toxin in either of these sy ndromes . Pre-eclampsia is characterized 
by the development of one or all of th e following : marked fluid gain in body 
weight, with or without clinical edema; hypertension, and proteinuria. Eclampsia 
is characterized by one or all of the signs of pre-ecl ampsia, plus convulsions. 
Rarely does true toxemia appear before the twenty-fourth week of pregnancy. 

INCIDENCE AND MORTALITY 
The incidence of toxemia is difficult 

to evaluate as it varies geographically, as 
well as between private and hospital prac­
tise. For example, the figures given for 
Denmark a r e consideably lower than 
those given for the United States, and 
the world incidence is given as 1% , which 
is considerably higher than either the 
United States or Denmark. One survey 
predicts that the physician who averages 
one hundred deliveries per year may ex­
pect to encounter three cases of toxemia, 
and in a three year period will encounter 
one which is dangerous to life. Naturally 
the hospital rate is much higher, because 
it includes the abnormal cases from a 
selected sample of the obstetrical popu­
lation. 

Toxemia vies for the first place with 
hemorrhage and infection as a cause of 
maternal death, and is slowly assuming 
the lead. This is due to the fact that 
the etiology and prophylaxis of hemorr­
hage and infection are better understood, 
and, therapy, therefore is more effective. 

Toxemia accounts f o r at least four 
maternal deaths per ten thousand live 
births in the United States. Deaths from 
pre-eclampsia are rare, whereas the case 
fatality rate for eclampsia is still 10%. 

At the present time, early diagnosis of 
this disease is probably the most import-
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ant reason for adequate prenatal obstet­
rical care. 

PREDISPOSING kND 
CONTRIBUTING FACTORS 

There are conditions which have been 
statistically shown to bear more than a 
coincidental relationship to the occurrence 
of the disease. 

1) Body Build. Toxemia is most common 
in the girl who is short and stocky with a 
tendency to obesity, and is relatively un­
common in the tall, thin individual. 

2) Weight Gain. Pre-existing obesity is 
very important as a pre-disposing cause. 
However, there is very little evidence to 
support the concept that true caloric weight 
gain d u r i n g prgnancy pre-disposes to 
toxemia. 

One series seems to indicate that among 
patients who were 20% or more under­
weight at the beginning of pregnancy, the 
incidence of toxemia increased for those 
who failed to gain an average amount be­
fore the third trimester. 

3) Age Groups. The incidence is higher 
in those under twenty and those over forty 
years. 

4) Multiple Pregnancies. Increases the 
incidence two and a half times. 
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5) Hydatidiform M ole. Increases the m­
cidence eight times. 

6) Pre-existing Diabetes. Increases the 
incidence by twenty times. 

7) Pre-existing H ypertemion. Pre-clamp­
sia occurs in 1/ 3 of these patients. 

8) Nutrition. Although much has been 
written on this subject, we actually know 
very little except that the incidence increases 
when patients are on a high carbohydrate, 
high sodium diet. One recent survey in­
dicates that geographic areas with Vitamin 
B Complex deficiencies have a higher in­
cidence of eclampsia, e.g. Southwestern U.S., 
Philippines and China. 

9) Emotional Factors. Acute emotional 
episodes precede the onset of fulminating 
toxemia sufficiently often to warrant ser­
ious reflection about casual relationship. 
Also, girls with certain types of fears or 
frustrations such as those with illegitimate 
pregnancies are reported to have a high 
toxemia rate, even when they receive ade­
quate prenatal care. 

10) Acttte or Chronic Renal Disease. In­
creases the incidence many times. 

11) Severe Anaemia. The incidence rises 
as the anemia increases . 

12) Toxemia in Pfevious Pl'egnancy. It is 
recognized that a patient who has had a 
previous pregnancy complicated by toxemia 
~as a greater chance of developing toxemia 
m a subsequent pregnancy than other multi­
gravida. Figures have been given which 
imply between fifteen and thirty per cent 
recurrences. 

13) Gravida. The incidence is much high­
er in a primigravida. 

THESIS OF ETIOLOGY 

Since the true etiology is unknown the 
following will be a summary of sorr:e of 
the more important present and past 
theories . 

1) Ul'emia . This was a 19th century 
theory. The objection is that no significant 
rise in N.P.N. occurs. 
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2) Infection. The criticism of this theory 
is based upon the fact that no bacteria are 
demonstrable in blood, tissues or urine. 

3) Biological Incompatibility Between Mo­
ther and Fetus Of Fetal Metabolic Pro­
ducts. The disease, however, occurs in 

the presence of hydatidiform mole, where 
no fetus is present. 

4) Increased Matemal Intra- Abdominal 
Pressure. This situation is present as a 

common denominator in some of the out­
standing pre-disposing causes of toxemia. 
For instance: multiple pregnancies, as 
term approaches, and in prima gravidae 
where the abdominal muscles are stronger 
than than those of multiparae. 

This increased abdominal pressure was 
formerly blamed for the lesions found .in 
liver, kidney, and placenta. However, 
toxemia occurs with hydatidiform mole at 
a time when the pressure of the uterus 
on surrounding organs is negligible and 
thus seems to discount the former theory. 
At the present time, most workers believe 
that the increase in intra-abdominal or 
intra-uterine pressure, i.e., hydatidiform 
mole, produces uterine ischema by closure 
of intermuscular blood vessels. This 
causes in turn a decreased blood supply 
to decidua and placenta. The latter se­
quence would explain the fetal anoxia, 
placental infarcts and high incidence of 
abruptio seen in toxemia. It does not, 
however, explain the widespread vascular, 
visceral, or hypertensive changes. 

5) Hormonal Theories. 

(a) Posterior pituitary secretions wh ich 
are increased during pregnancy might act 
on a susceptible vascular tree to cause 
increased blood pressure. By the same 
token, since the normal placenta seems 
to produce an anti -posterior pituitary 
enzyme, its degeneration in toxemia might 
be !ollo';ed by a decrease in anti-enzyme, 
whtch mtght account for the hypertension. 

(b) Chorionic gonadotrophin which in­
creases in the blood and urine of patients 
with toxemia has not yet been related to 
the disease. 

U.W.O. MEDICAL JouRNAL 



(c) Page & Glendening, working with 
rats showed that the administration of 
desoxycorticosterone acetate (D. 0 .C. A.), 
renin and high sodium diet produced an 
eclampsia-like syndrome with fairly typi­
cal P.M. lesions. This work has received 
considerable attention. In the paper he 
suggests that sodium intake plays the 
final determining role in a susceptible 
patient. At present we have no experi­
mental animal that develops true toxemia 
under natural conditions. Therefore, we 
must view the above results with skep­
ticism. 

(d) Steroid hormones and estrogens are 
no longer thought to be an etiological 
factor, as they usually decrease, coinci­
dent with placental degeneration. 

6) Tmeta Sbunt. Trueta, working with 
rabbits showed that distention of the 
uterus produces a ref 1 ex shutdown of 
renal blood vessels with hypertension and 
albuminuria. This theory has also been 
discarded as the disease does not occur in 
pregnant rabbits. 

7) Uterine ischemia. At the present time 
this seems to be the most acceptable theory. 

PATHOGENESIS 

After reviewing the literature, it is 
evident that there are many gaps or miss­
ing links in the pathogenesis of toxemia. 
There seems, however, to be certain facts 
or occurrences which are common to 
many cases of the disease. This fact leads 
me to outline, with the aid of the litera­
ture, what I feel is a possible sequence of 
events. 

The inter-muscular blood vessels of the 
myometrium undergo a decrease in lumen 
size and blood flow. This may occur as 
a result of: 

(1) Increased intra-abdominal or intra­
uterine pressure. 

(2) Forceful uterine contractions as 10 

labor. 
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( 3) Obstructions by atheromatous pla­
ques. 

( 4) Neurogenic constriction v1a sym­
pathetic nerves. 

(5) Any combination. 

This causes placental anoxia and de­
generation. 

Then in response to one or more hu­
moral substances the basement membrane 
of the renal glomerular tufts thicken and 
obstruct the filtration of water and salts, 
allowing plasma proteins to pass into the 
urine. This selective filtration is diffi­
cult to comprehend unless we accept the 
explanation put forth by E. W. Page, 

"To illustrate in a homely fashion, one 
piece of intact filter paper in a funnel 
will separate water from lamp black quite 
neatly and at a definite rate; whereas, 
two thicknesses of paper, both damaged 
slightly wi.th a pin will allow the leak­
age of lamp black at the same time that 
the water filters through at only one-half 
the rate." 

In normal pregnaocy, there is an .in­
crease in the sodium retaining and pos­
sibly antidiuretic h or m ones produced. 
These hormones in the •toxemic patient 
act on the renal tubules causing increased 
sodium and water realbsorpt•ion from a 
decreased filtra<tion fraction. The result 
of this is sodium and water retention with 
production of clinical edema. The urine 
output is decreased and it contains a vary­
ing amount of plasma protein. 

Next, one or more humoral substances 
act on blood vessels in the various ·organs 
to cause spasm with resultant hyperten­
sion, and later blood vessel degeneration 
distal to the spasm, with production of 
typical visceral lesions in the suscepta!ble 
individual. This humoral substance or 
substances might be a hormone or anti­
hormone released or secreted by the de­
generating •placenta andjor a renin-like 
substance produced by the kidney. 
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The hypertension is likely a manifesta­
tion and not a cause of the disease as it 
has, on rare occasion, been absent or late 
in appearance in advanced disease. 

In certain individuals with a suitably 
low convulsive .thres-hold, the vascular 
spasms cause cerebral tissue anoxia, hem­
orrhages, and exudate w hi c h produce 
supra-added convulsions and full~blown 

· eclampsia is seen clinically. These con­
vulsions may further confuse the clinical 
and laboratory picture by production of 
acidosis and shifts in body water. 

The hemorrhages and exudate is in 
head, liver, intestines, adrenals and other 
organs usually are silent, but, if severe 
enough may cause symptoms and signs 
referable to a n y o n e of the affected 
organs. 

Cardiac failure , when it occurs, is likely 
not due primarily to hemorrhages and ex­
udates, but to hypertension, shock, and 
other factors. 

POST MORTEM FINDINGS 
With the exception of the placental 

lesions and •possibly the glomerular base­
ment membrane thickening, most workers 
feel that most, if not all of the visceral 
lesions have a common origin. This is 
arteriolar and capillary spasm with sub­
sequent degeneration of the vessel distal 
to the site of spasm. Then, plasma or 
frank blood is released into the tissues. 

The following are ·the organs which 
most commonly show specific pathology 
on post mortem. 

Liver : In fatal eclampsia, liver lesions are 
usually present. The lesion is character­
istically a hemorrhagic necrosis of the 
periphery o f the hepatic lobule, with 
thromboses in smaller vessels, rupture of 
capillaries and considerable exudate which 
has compressed and destroyed surround­
ing hepatic cells. The hemorrhage and 
necrosis may be minimal or may on occa­
sion involve the entire ·hepatic lobule and 
liver parenchyma. 

94 

Kidney: The characteristic lesion in this or­
gan is a thickening of the basement mem­
brane of the glomerular capillary, with a 
reduction in lumen size. There are no 
polymorphs or epithelial crescents as seen 
in acute glomerulonephritis. The lesions 
in the nephrons are not usually as advanc­
ed as those of the glomeruli unless supra­
added on former nephron disease. There 
is usually some degree of albuminous de­
generation of the tubules, some of which 
may be due to an attempt at reabsorption 
of plasma proteins. 

Some cases show bilateral cortical hem­
orrhages and necrosis with associated com­
plete renal failure. 

Braiu: The picture here may vary from 
simple cordical ischemia to frank hemorr­
hages, exudates and edema. If hemorr­
hages are present, they are usually pete­
chial. It is not unusual, however, in a 
fatal case to find a cerebral hemorrhage 
which involves a large area of cor·tical 
substance. 

Heart : Small areas of hemorrhage and ne­
crosis of the myocardium are frequently 
seen . It is felt by most workers t-hat these 
lesions are not adequa·te to account for 
loss of myocardial function . 

Lungs: They usually possess various degrees 
of edema, and petechiae may be present. 
In many cases, bronchopneumonia caused 
by aspiration during coma is seen. 

Adrenal.r: Lesion are frequent and consist of 
hemorrhages an d necrosis in varying 
degrees. 

Placenta : There is considerable disagreement 
as to the significance of the lesions found 
here, since any full •term placenta will 
show a wealth of pathology. There is 
however, a greater degree of degeneration 
seen in the placenta of the toxemic than 
in a placenta from a normal pregnancy 
at or before term. One worker observed 
that up to 90% of the syncytial coats of 
the villi are lost, even in the areas of 
placenta which a•ppear normal to gross 
inspection. The 'pathological picture 
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varies greatly from patient to patient and 
may be complicated by pre-existing di­
sease, co-existing disease, or complications 
of toxemia. 

CUNICAL PICTURE 
AND LAB FINDINGS 

Pre-Eclampsia 

The onset of pre-eclampsia is almost 
invariably in the last trimester of preg­
nancy, during labor, or in the first 12 
hours post partum. The onset is often 
insidious with no subjective complaints by 
the patient. Commonly the sequence is: 

(1) A sharp rise in body weight due to 
the fluid and sodium retention which may 
or may not cause demonstrable edema. 

(2) Hypertension with a rise in both 
systolic and diastolic blood pressure. Some 
clinicians say the diastolic must exceed 
90 mm. and the systolic 140 mm. Com­
parison of the rise .to the normal for that 
patient is likely a more reliable yardstick 
to use. 

(3) Proteinuria which ranges from a 
trace in mild pre-eclampsia, to four plus 
in the severe form. 

Commonly, the first indication of pre­
eclampsia is a weight increase of six to 
eight pounds in one month as .indicated 
on the Doctor's weigh scales . Subjective 
complaints may be tight wedding rings, 
noticea:ble decrease in urine output, head­
ache, vi s i o n disturbances or epigastric 
distress. 

It cannot be stressed too firmly how 
important it is for .the attending physician 
not to be lulled into false secudty because 
the patient feels well and objective find­
ings are minimal. It is impossible to 
predict the course of the disease. It may 
rema:in static f o r w e e k s or progress 
through pre-eclampsia rto eclampsia in a 
matter of days. 

By examination of the optic fundi one 
may be rewarded by direct visualization 
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of the same arteriolar constrictions that 
may be occurring in other organs. This 
spasm may involve the visible length of 
one arteriole or may he confined to one 
point, giving a sausage-like picture. Re­
tinal edema may also be present but ex­
udates are rare. 

Urine Mudies in the pre-eclamptic show 
various degrees of oliguria and protein­
uria. N.P.N. excretion is fairly normal 
but uric acid clearance .is low. 

The abnormal blood findings are in­
creased uric acid, decreased C02 combin­
ing power, decreased serum proteins, and 
hemoconcentration may be present even 
in the grossly edematous patient. This 
is felt to be due to an intracellular shift 
of sodium and water. 

Eclampsia 

The onset of convulsions is usually pre­
ceded by severe pre-eclampsia, but not 
always. The Doctor may be warned in 
advance by complaints from the patient 
of a severe, boring frontal headache with 
accompanying visual disturbances. The 
seizure is usually heralded by twitching 
of one or more groups of facial muscles. 
The patient then goes into a generalized 
tonic seizure with cessation of respiration, 
froth from the mouth and cyanosis. The 
blood pressure is elev:l!ted to varying de­
grees. The tonic seizure stops and the 
convulsion becomes clonic with the entire 
body undergoing contort.ions for a minute 
or two. The cyanosis deepens in the 
clonic phase, then as convulsions gives 
way to coma, respirations are resumed. 
The patient usually regains consciousness 
between seizures. 

Eighty percent of esclampsia cases will 
occur before or d u r i n g laibor. A few 
will occur wi.thin 24 hours af·ter delivery 
but these are not usually as violent and 
are more easily controlled. 

The Doctor must accept the fact that 
once convulsions have commenced, the 
patient may die at any moment, and there­
fore must have constant attention. 
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The blood picture during and after 
convulsions is as follows:: 

( 1) Uric acid is increased. 

(2) C02 combining power is down con­
siderably. 

(3) Urea and N.P .N. go up moderately. 

( 4) Lactic acid goes up because of in­
creased muscular work. 

(5) Hemoconcentration occurs soon after 
the seizure. 

PROGNOSIS 

Pre-Eclampsia 

The immediate prognosis for the mo­
ther depends upon whether or not eclamp­
sia occurs. The outlook for the fetus 
depends upon how early in pregnancy the 
disease appears. Generally speaking the 
later in appearance of the disease, the 
better the prognosis for the fetus. 

Most cases will return to an apparent 
normal one to two weeks following de­
livery. A few, however, will retain vary­
ing deg rees of hyptertension for an in­
definite per•iod of time. Dieckmann of 
Chicago believes that these are actually 
cases of essential hypertension which are 
triggered off by toxemia, and would have 
occurred regardless of pregnancy. Other 
workers believe, however, thaJ these are 
really a post-toxemic hypertension. 

Another few cases will return to norm­
al soon after delivery, and then recur in 
subsequent pregnancies. 

The question of sequelae or no se­
quelae will doubtless not be ans.wered 
until o u r knowledge o f etiology an d 
pathogenesis is more complete than at 
the present time. 

Eclampsia 

If the convulsions are brought under 
control by medical management, ,the mo­
ther will usually recover completely. If 
the reduction in placental blood flow has 
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been severe or prolonged, the baby often 
dies. 

The following situations indicate a poor 
prognosis : 

( 1) A pulse rate of 120 and rising. 

(2) A temperature of 103° F. and rising. 

( 3) Failure to regain consciousness be-
tween convulsions. 

(4) A blood pressure above 240/ 120. 

( 5) Pulmonary edema or other signs of 
cardiac failure. 

The overall c as e fatality rate once 
eclampsia has developed is 10% . 

Differential Diagnosis 

Under ordinary conditions where good 
prenatal care is available and where the 
patient is known to have no history of 
renal disease or hypertension prior to the 
24th week of pregnancy, the diagnosis 
is usually quite straightforward, and de­
pends upon the criteria outlined above. 
In some cases, however, the Doctor does 
not see the patient before the third tri­
mester and, at that time she may already 
have advanced to the eclamptic stage. 
Also, although rare, the patient may de­
velop a concurrent disease such as acute 
glomerulonephritis. 

The following are conditions which 
may be confused with toxemia in a preg­
nant woman: 

1. Essential Hypertension : This will usual­
ly have been present to some degree 
prior to the third trimester. If severe, 
it may produce retinal hemorrhages, and 
exudates. Toxemia rarely does. 

2. Chronic Nephritis : The patient will have 
a history in most cases of acute or chronic 
disease before the •third •trimester. Urea 
clearance may help, as it is 'decreased in 
chronic nephritis and relatively normal 
in toxemia. Retinal hemorrhages and 
exudates may be present. It must be re­
membered that both chronic nephritis and 
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essential hyper·tension a r e predisposing 
causes of toxemia, so the clinical picture 
may become very confused. In some 
cases, the final answer may not be avail­
able u n t i 1 four or five months post 
partum. 

3. Acttte Glomerulonephritis: This may 
present with frank hematuria, loin pain, 
and a history of an upper respiratory in­
fection. The blood N.P.N. is usually 
elevated in this disease tn contradistinc­
tion to toxemia. 

4. Meningitis: The patient w i 11 usually 
have a stiff neck and a positive Kernig's 
sign. Examination of the cerebro-spinal 
fluid for cells and bacteria may settle the 
question. 

5. Epilepsy: Seizures will usually have oc­
curred before pregnancy began. If no 
history is available, an electro-encepha­
logram may help. The attending physi­
cian must be careful that he does not 
treat the epileptic as an eclamptic and 
cause her death through overtreatment. 

6. Encephalitis: In this case, the spinal 
fluid picture will usually help to differ­
entiate. 

7. Sub-Arachnoid Hemorrhage: Some work­
ers believe that the hormone relaxin may 
cause changes in the connective tissue in 
the wall of the aneurysm, causing it to 
become weaker and more liable to rup­
ture. The urine findings of toxemia will 
not be present with sUJb-arachnoid hem­
orrhage and spinal fluid examination in 
most cases will reveal frank or micro­
scopic blood. 

MANAGEMENT 
As in most other diseases, an ounce of 

prevention is worth a p o u n d of cure. 
There is no substitute for close co-opera­
tion between patient and Doctor. 

Pre-Eclampsia 

Prophylaxis 

The most important factor in the pre­
vention of pre-eclampsia is early recogni-
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tion. This means frequent prenatal visits 
to the Doctor and recording of weight, 
blood pressure, and urinalysis on each 
visit. Also, the patient must be casually 
but firmly warned to notify the Doctor 
in the event that she should develop such 
symptoms as persistent headache, visual 
disturbance or puffiness of hands and 
face. 

The Doctor should outline a high pro­
tein, low carbohydrll!te diet, and advise 
the patient how to restrict her sodium 
intake, especially ;in the final trimester. 

In the event that the woman possesses 
one or more of the predi~posing factors 
outlined above, she should be handled 
as a special case and seen more frequent­
ly. As an extreme example, the short, 
stocky, emotional primigravida, who has 
a history of diabetes or chronic nephr.itis 
should be seen very of·ten indeed, as she 
is almost sure to develop some degree of 
disease. 

One must also be aware of a high 
incidence of placental separation and 
hemorrhage in the pre-eclamptic. In the 
event that it does occur, the pll!tient must 
be treated promptly and as an abruptio 
tn any pregnancy. 

Active Treatment 

The object here is to get the patient 
as close as possible to term, prevent con­
vulsions, and then deliver her in the 
most natural manner possible so that the 
end result is a normal, healthy, mother 
and baby. 

If the disease is mild .in nature the 
patient should be treated by decreasing 
calories and sodium, increasing protein 
intake and by getting rid of fluid reten­
tion, possibly with the aid of a mild 
diuretic. 

If pre-eclampsia is more severe and 
causing symptoms, t h e patient should 
immediately be placed in hospital on the 
following regime: 

1.· Bed rest with visitor restrictions. 
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2. Low calorie, low salt, adequate pro­
tein diet. 

3. B.P. taken twice daily. 

4. Daily urinalysis and measurement of 
intake and output. 

5. Daily weight measurement. 

6. Mild sedation . 

If, in spite of the 3Jbove, the disease 
continues to progress, the only specific 
treatment for her pre-eclampsia js term­
ination of the pregnancy, regardless of 
the stage, as nothing is gained for mother 
or fetus by temporizing. The principal 
reasons for terminating the pregnancy 
are : 

(1) The prevention of convulsions. 

(2) The prevention of residual hyp­
ertension. 

(3) The fetus , though premature, is 
safer outside of •the uterus than 
within and dependent upon an 
inadequate blood supply. 

The method of termination must be 
chosen for each individual case. If the 
head is engaged in an adequate pelvis 
and the c e r v i x favoraJble, the patient 
should be induced by rupturing the mem­
branes. 

If the membrane rupture is not follow­
ed promptly by labor, the patient should 
probably be given .intravenous pitocin in 
5% dextrose solution. One method de­
scribed is to add 0.25 cc. of pitocin to 
one 1 i t r e of 5% dextrose in distilled 
water and give intravenously at a rate 
which is rapid enough to maintain ade­
guate labor. Pituitrin is absolutely con­
traindicated, as i t contains pressor and 
anti-diuretic principles. 

If the head is not fully engaged and 
the cervix unripe, the patient should be 
delivered by Caesarian section . If pos­
sible, a reg.ional anaesthetic should be 
used . 
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Eclampsia 

Prophylaxis 

In the case of eclampsia, this consists 
of adequate prevention or control of pre­
eclampsia and if both of these fail, prompt 
termination of the pregnancy. 

A ctive Treatment 

This is directed towards controlling 
convulsions and rapid terminat.ion of the 
pregnancy twelve to twenty-four hours 
later. It must always be remembered that 
an untreated eclamptic woman fares better 
than one who receives an operative ter­
mination of pregnancy during the acute 
stage of her illness. 

General Measures: 

( 1) The patient must be hospitalized and 
placed in a quiet room in a bed with side 
boards. A nurse should be ,in constant 
attendance. 

(2) Place a retention catheter in the blad­
der . This will avoid repeated catheteri­
zation and will a 11 o w hourly output 
measurement. 

(3) Record T .P .R . at regular intervals . 

( 4) Record blood pressure q . 1-2 h. 

( 5) Record fetal heart ra·te q. 4 h . 

( 6) Do a complete urinalysis b.i.d. 

(7) The patient may take nothing by 
mouth while the threat of convulsions is 
imminent due to danger of fluid aspira­
tion . 1500-2 500 cc. of hypertonic glu­
cose in distilled water ·in a 24 hour period. 
This must be regulated to urine output, 
cyanosis, and pumonary edema. If there 
is embarrassment of respiration by fluid, 
give 250 cc. of 25 % glucose in distilled 
water q. 6-8 hours. 

(8) A suction apparatus should be pres­
ent in the room for prompt removal of 
mucous and fluid . 

(9) Enemas should not be g.iven unless 
the patient is suffering distress as a re­
sult of constipation. 
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Measures to Decrease Body Water: 

(1) Limit sodium intake to 1 gm. or less 
per day. 

(2) Give hypertonic glucose to cause di­
uresis. 

(3) Give a m i 1 d diuretic (ammonium 
chloride). 

( 4) An electric blanket may induce sweat­
ing and fluid loss . 

Measures to Control Hypertension and 
Convulsions: 

( 1) Magnesium in the form of magne­
sium sulfate will stop convulsions in ade­
quate blood concentration. One method 
is to give 20 cc. of a 10% solution intra­
venously, repeated at intervals which de­
pend upon the blood pressure. Since 
magnesium ion is excreted only by the 
kidneys, it must not be given in the 
presence of anuria. 

(2) Paraldehyde is a safe and efficacious 
drug. It is usually given per rectum in 
an equal amount of olive oil; 30-40 cc. 
may be given at one time. Paraldehyde 
is very useful in this disease because un­
like morphine and some barbiturates it 
has no anti-diuretic effect. 

(3) Barbiturates should not be used in 
the presence of impaired hepa•tic or renal 
function because of the danger of drug 
accumulation. At times, however, the 
drugs may produce dramatic results in 
therapy of convulsions and hypertension. 

( 4) Opiates are only mentioned to con­
demn them. In doses large enough to 
prevent convulsions, they cause depression 
of respira.tion, suppression of urine out­
put and increased spinal reflexes . 

(5) Veratrum may tbe given intravenous­
ly at a rate sufficient to keep the blood 
pressure within normal limits. One meth­
od is to give 5-10 minim doses of vera­
trone at 20 minute intervals to keep the 
systolic blood pressure between 120 and 
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150, and the pulse rate below 80. Vera­
trum must be employed with extreme 
caution due to the danger of causing 
circulatory collapse. 

(6) Apresoline may be given orally, in­
travenously, or intramuscularly, and ac­
cording to some is a relatively safe agent 
for lowering blood pressure in hY'perten­
sive disease of pregnancy. Tachycardia, 
headache, and nausea are frequent side 
effects . The drug is said not to decrease 
renal blood flow. 

(7) Continuous regional block anesthe­
sia is an effective method of lowering 
blood pressure. The procedure, however, 
carries with it a great deal of risk unless 
carried out by a skillful anesthetist. 

(8) Venesection has, in the light of mod­
ern day thinking only two indications. 
One is pumonary edema, and the other 
is congestion in the peripheral circulation . 

Miscellaneous -Drugs: 

(1) Dtigitalis is indicated for heart failure 
associated with toxemia . The dosage and 
preparations used are the same as for any 
other heart failure . 

(2) Cortisone has been used with appar­
ent beneficial results in certain critical 
cases of eclampsia. It is not known for 
certain what ac-tion the drug may have 
other than possibly substitution for a dam­
aged adrenal cortex. 

Termination of Pregnancy: 

This should not be considered until 
12-24 hours after the patient is a.pparent­
ly free from convulsions. The methods 
have been described above. 

SUMMARY 

1. Maternal mortality in .toxemia is 
almost always associated with convulsions. 
Therefore, the disease must be controlled 
at all costs before pre-eclampsia becomes 
eclampsia. 
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2. The best treatment for pre-eclamp­
sia which is progressing .in spite of medi­
cal management is an empty uterus . 

3. The m o s t effective treatment of 
toxemia is carried out in early pre-eclamp­
sia. Therefore, successful treatment is 
based on early diagnosis . 

4. Early diagnosis is accomplished by 
a combination of 

a. a recording at each visit of the pa­
tient' s B.P ., weight and urinalysis, 

b. a casual awareness of subjective find­
ings that she must report immediately, 

c. an awareness by the doctor of any­
thing that might predispose that pa­
tient to toxemia. 
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"The woman whose anatomy I demonstrated was named Sancta, and 

a month earlier she had given birth to twins which unfortunate creatures 

had scarcely come into the light when she deprived them of it by suffo­

cation, and the judges ordered that she too be suffocated for as the poet 

said 'There is no law more just than that murderers perish by their 

trade.' Therefore in this woman named Sancta, but in truth a demoniac 

and sorceress ... spectators wer·e able to understand through what veins 

the menses flow and that they do not cross through the uterus.'' 

Demonstration of the Uterine Veins, Realdo Colombo, 1545. 
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Portal Cirrhosis 
DONALD CAMPBELL, '57 

INTRODUCTION 

This condition is also known as Laennec's Cirrhosis Alcoholic Cirrhosis and 
Atrop~ic Cirrhosis . T~e stony hard liver with dropsy ~as described nearly 'three 
c~ntun~s B.C. by . Eras1_stratus of Alexandria. The first adequate account of portal 
orrhos1s was wntten m 1819 by Laennec who was attracted to the fawn co lor 
of the projecting nodules on the li ver and thereby named the disease "cirrhosis", 
from the Greek word "Kirrhos" meaning orange co loured-or tawny. The fibro sis 
and nodu_lar regeneration . of the liver, however, are considered to be more im­
p_ortant. smce t~e color s1~p ly . depends upon the amount of hyperemia, hemo­
SiderOSIS, necrOSIS, f::tt and Jau ndice; but the term cirrhosis has become too univer­
sa lly established to be disp laced . 

INCIDENCE 

Portal Cirrhosis is by far the most 
common form of cirrhosis. In .the U.S.A. 
it is discovered in 2-3% of all post­
mortem examinations. It occurs most 
commonly between the ages of 45 and 65 
years, and occurs in men two to three 
times as frequently as in women. Portal 
Cirrhosis occurs most often in occupation­
al groups with ready access to alcoholic 
beverages although .the relationship be­
tween cirrhosis and alcohol still .is not 
definite. It has been seen ·that 70% of 
all patients with cirrhosis have a history 
of chronic alcoholism but tut a maximum 
only 30% of all chronic alcoholics de­
velop the disease. 

ETIOLOGY AND PATHOGENESIS 

Portal Cirrhosis has been generally re­
garded as a r·esponse to ,injury of some 
type. This primary injury may take one 
of the following forms: 

1. Repeated infections such as acute vir­
us hepatitis, malaria and syphilis. 

2. Toxic agents such as lead, copper, ar­
senic, chloroform, ether, carbon tet­
rachloride, and alcohol. 

3. Clinical studies of recent years have 
placed more importance on the co-
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existence of chronic alcoholism and 
nutritional deficiencies. 

The three basic pathological processes 
going on in the liver are: 

1) Necrosis of hepatic cells 

2) Fibrosis 

3) Regeneration 

The initial necrosis may be due to any 
of the a;bove toxic materials which inter­
fere with tissue respirat.ion causing anoxia 
of cells. When there is anoxia of the 
cells, efficient carbohydrate metabolism 
cannot take place and the cells become 
infiltrated with fat which replaces the 
normal glycogen. Marked fatty infiltra­
tion appears to be an antecedent of cirr­
hosis and the liver which is initially fatty, 
later shows fibrosis. The essential cause 
appears to be a diet deficient in lipotrophic 
substances which is aggravated by their 
defective absorption f r o m the gastro­
intestinal tract. A direct toxic action of 
alcohol is as yet to be proven but the 
drinking of excessive amounts of alcohol 
contribute -indirectly to the condition by 
leading to loss of appetite and decreased 
food intake and by setting up a gastro­
enteritis, thus interfer.ing further with 
absorption. 

A lipotrophic substance is a substance 
which appears to reduce the amount of 
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fat in the liver. These li•potrophic mater­
ials are the lipoproteins, choline and sub­
stances whkh promote choline synthe~is 
such as methionine and lecithin. The 
mode of action of the lipoproteins is un­
known. The important point ·however 
is that choline appears to prevent and 
cure fa·t.ty liver before it has gone on to 
the stage of fibrosis. 

Fatty liver leads to necrosis of cells 
and fibrosis. The scarring, by interfer­
ing with hepatic blood supply, aggravates 
the condition of anoxia and sets up a 
vicious circle leading to more necrosis and 
scarring. 

PATHOLOGY 

The size of the liver var.ies. It is usual­
ly smaller but may sometimes be .consid­
erably larger. In general it is large in 
the early fatty stages but becomes smaller 
as f.ibrosis takes place. The consistency 
is very firm due to the connective tissue. 
The surfaces are roughened by nodules 
varying in diameter from 1 mm. to 1 em. 
The cut surface of the liver shows nodules 
and the lobules of liver cells can be seen 
separated by bands of connective tissue. 

Microscopically the important feature 
is the absence of the normal lobular archi­
tecture of the liver. Varying sizes of 
groups of 1 i v e r cells are separated by 
broad b a n d s of fibrous tissue running 
between portal areas: 

SIGNS AND SYMPTOMS 

The liver possesses so great a reserve 
that 80 % or more of its substance must 
be attacked before symptoms and signs 
of hepatic insufficiency develop. Cirr­
hos·is is a disease of great chronkity and 
the symptoms usually are very gradual 
and sometimes a bout of acute alcoholism, 
or an intercurrent infection such as the 
common cold or •pneumonia, may precipi­
tate a state of aeuote hepatic failure . 

Sooner or later, before hepatic insuffi­
ciency develops, the fibrous t.issue begins 
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to obstruct the return of portal blood, 
resulting in partial p o r t a 1 obstruction 
causing congestion of .the stomach and 
intestinal mucosa and the early gastro­
intestinal symptoms develop. These are, 
dyspepsia, anorexia, nausea, vomiting, 
weight loss. These symptoms may be ag­
gravated by the gastroenteritis which 
of t e n follows consumption of alcohol. 
Bowel irregularities, alternating diarrhea 
and constipation, may result from edema 
and congestion of .the lower bowel. 

In an attempt to get around the portal 
obstruction the anastomoses between the 
portal and systemic systems of veins en­
large and a collateral circulation is estlrb­
lished which is most evident at the fol­
lowing sites : 

1. The veins of .the lower end of the 
esophagus become varicose and anasto­
mose with those of the stomach forming 
esophageal varices. 

2. The inferior mesentric veins anas­
tomose with the hemorrhoidal veins form­
ing hemorrhoids. 

3. The formation of a caput medusa 
due to anastomosis between •para-umbilical 
and superficial epigastric vein.s. 

Abdominal fullness d u e at first .to 
flatulence and later to ascites .is also an 
early symptom. Not uncommonly, the 
patient may complain of aJbdominal pain 
which has the quality of a dull dragg·ing 
ache in the r-ight hypochondrium. Signs 
of biliary obstruction with frank jaundice 
are uncommon in the early ~tages of cirr­
hosis although a very mild jaundice with 
a subict·eric tinge to the sclerae may be 
seen . 

Sooner or later signs of liver failure 
appear and the more specific signs and 
symptoms of cirrhosis become obvious. 

1. Fluid Retention: Ascites, pleural effu­
sion and edema. 

Ascites is the fost frequent and charac­
teristic sign of cirrhosis and appears in 
80% of patients . Fluid retention is 
thought to be due to : 

U.W .O. MEDICAL JouRNAL 



1) Low serum aLbumin levels due to 
lack of production of albumin tn 

the liver. 

2) Increased pressure in the portal 
system causing increased capillary 
permerubility. 

3) Salt retention by the kidney for 
some unknown reason. This is re­
ferred to as cirrhotic nephrosis. 

4) Lack of breakdown of antidiuretic 
hormone. 

2. Angiomata or Spider Naevi: These are 
seen in 2/3 of cases most frequently over 
the head and neck. They consist of a 
central red point wi·th radiating strands. 
These blanch on pressure. Liver palms 
is an eryt·hema of the thenar and hypo­
thenar eminences. These are thought to 
be due to failure of the liver to metabo­
lize estrogens . For the same reason it is 
common to find impotence and loss of 
libido in male although true gynecomas­
tia and testicular atrophy are infrequent. 
Oligomenorrhea and amenorrhea are com­
mon in the female patient with cirrhosis 
and this is also thought to be due to 
high estrogen levels. 

3. Bleeding Phenomena: These can be re­
lated to low prothrombin and f·ibrinogen 
levels due to a lack of production of 
these substances in the liver. Massive 
hematemesis of a litre or more is not 
unusual due to ulceration and rupture of 
esophageal varices. The latter may be 
the presenting symptom in 10% of cases. 

4. Low Grade Fever unaccompanied by 
leukocytosis and lasting for weeks or 
months has been observed in about V2 of 
these patients. The reason for this is not 
known. This phenomenon is particularly 
a'Pparent in patients with ascites. 

5. Clubbing of the Fingers is infrequent 
in portal cirrhosis but is more common 
in biliary cirrhosis. The e~planation for 
this is unknown. 

6. Neurological manifestations of cirrhosis 
are usually those of peripheral neurit·is 
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on the basis of the accompanying nutri­
tional deficiency and chronic alcoholism. 

7. A peculiar sweet odor of the breath 
commonly occurs in cirrhosis. This is 
called '' liver breath" and may develop 
at any time during the course of .the di­
sease. If it appears suddenly in associa­
tion w i t h worsening of the pa-tient's 
clinical s tate, the prognosis is poor. 
Frequently however, the odor develops 
gradually and many of the patients con­
tinue to be ambulatory for a number of 
years. 

8. Coma usually appears terminally and 
may be ushered in by a brief pre-coma 
period of inappropriate behavior, pro­
gressive mental confusion and euphoria. 
The patient drifts off to deepening coma 
as contact is lost. While in coma, pyra­
midal tract signs, choreiform movements 
and athetoid postures are evident. Twitch­
ing and coarse fasciculations are usually 
observed but delerium is not common. 

9. A palpably enlarged spleen occurs in 
more than half the cases of cirrhosis and 
has been reported in as many as 80% in 
some groups . This f,inding along w.i·th 
anemia, leukopenia, thrombocytopenia, and 
attacks of gastrointestinal bleeding con­
stitutes what is known as Banti's Syn­
drome and is produced on the basis of 
portal hypertension due chiefly to cirr­
hosis. 

LABORATORY SIGNS 
OF HEPATIC FAILURE 

1. Normochromic anemia js common but 
occasionally a macrocytic hyperchromic 
anemia is seen and is thought •to be due 
to failure of the liver to form or store 
the anti-pernicious anemia principle. Hy­
pochromic anemia may be present if there 
has been blood loss from leaking eso­
phageal varices. 

2 . One of the most constant findings is 
altera•tion of t h e serium proteins. In 
early hepatic insufficiency due to cirr­
hosis, the globulin will r.ise producing 
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little change or a slight rise in total pro­
teins. Later albumin decreases thus low­
ering the total protein values unless the 
globulin has shown a proportionate rise. 

3. The prothrombin time is prolonged 
and is unresponsive to parenteral admin­
istration of vitamin K. 

4. A rise in icteric index and serum bili­
rubin occurs with jaundice and the serum 
bilirubin ts usually the direct reacting 
fraction. 

5. Cephalin cholesterol flocculation tests 
frequently show a 3 plus or 4 plus re­
action but the thymol .turbidity test may 
be only slightly elevated unless the globu­
lin levels are elevated. 

6. One of the most useful tests is the 
Bromsulphalein excretion test. In cirr­
hosis more than 5% of this dye is usual­
ly retained at the end of a 45 minute 
interval. 

DIAGNOSIS 

Diagnosis is obvious when the disease 
is well advanced and is difficult during 
the early stages. It is most important to 
make the diagnosis early since proper 
therapy if instituted, will slow progres­
sion of the disease and prolong the life 
of the patient. Aside from the history, 
the clinical picture of the patient and the 
laboratory examinations as mentioned 
above, the following procedures may be 
helpful in the more puzzling cases. 

1 . Abdominal paracentesis . The purpose 
of this is twofold as far as diagnosis is 
concerned. 
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(a) It relieves distension of •the :rb­
domen so that the l i v e r and 
spleen can be palpated. 

(b) It permits an examination of the 
ascitic fluid for characteristics of 
of the transudate and a study of 
the sediment to rule out malig­
nancy. 

2. v .isualization of the lower esophagus 
by fluoroscopy and X-ray following a 
swallow of .thick barium in an effort to 
determine the presence of varices. 

3. The expert use of the 'Punch or needle 
biopsy is not often necessary but is the 
ultimate means of establishing the diag­
nosis. 

PROGNOSIS 

Cirrhosis of the liver does not neces­
sarily imply a poor prognosis and a con­
siderable number of cases remain latent 
throughout life. However when clinical 
signs of hepatic failure develop the out­
look is grave. Ten years ago, after the 
onset of ascites, approximately 80% of 
these patients would be lost within two 
years and an additional 10% by the end 
of three years. Jaundice or hematemesis 
in the presence of ascites exaggerated 
these statistics. Today these figures have 
been greatly altered by the application of 
nutritional therapy. 

CAUSE OF DEATH IN CIRRHOSIS 

1. Death is most commonly due to chole­
mia with a picture of deep coma and in­
tense jaundice. 

2. Esophageal bleeding may be the cause 
of death either directly or by precipitating 
coma. Since coma is thought to be relat­
ed to high ammonia blood levels, the 
cholemia may be due to breakdown of 
blood in the gastrointestinal tract with 
resulting absorption of ammonia. 

3. The patient w.ith cirrhosis ·in his weak­
ened state is subject to infections and 
before the era of antibiotics, •the com­
monest cause of death was pneumonia. 
Today, however, cholemia and hemorr­
hage are more important causes. 

TREATMENf 

There is an abundance of literature on 
treatment of cirrhosis. This .fact speaks 
for itself. That is, a curative treatment 
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and the proof of .its efficacy are wanting 
today. 

Since the modern concept of cirrhosis 
is a nutritional deficiency syndrome, ther­
apy should be aimed at measures which 
ensure an adequate food intake of the 
widest type. 

1. Primarily, appetite s·hould be stimu­
lated in an anorectic patient. This can 
be carried out in several ways. 

(a) Withdrawal of alcohol in a pa­
tient who has been dr.inking lib­
erally often restores a:ppetite. The 
discontinuance of alcohol is prob­
rubly advisruble in any case since 
i,t is considered to be hepatotoxic. 

(b) Large amounts of parenteral Vi­
tamin B or crude liver extract 
IM are useful supplements. 

(c) Ten units of insulin twenty min­
utes before each meal has been 
of some aid but should be used 
with caution. 

2. Opinions vary as to the type of food 
to be given . As far as proteins go, it! 
seems logical thM in the presence of a 
poorly functioning liver deamination of 
proteins is poor and the accumulating 
nitrogenous products may push a border­
line case into hepatic coma. However, 
proteins of all kinds appear to be alright 
in the absence of signs of hepatic failure. 

It has been the tradition to prohibit 
fat in the cirrhosis diet because of the 
possibility of further liver injury. Today 
it is thought that the inclusion of fat 
actually carries no unusual risk if hal­
anced by the protective action of protein. 
This fat improves the taste of the diet 
and also supplies the essential fatty acids. 

Carbohydrates should be supplied up 
to amounts of 250-350 G. per day. Sup­
plementary vitamins have been used a 
great deal in the treatment of cirrhosis. 
In the presence of marked malnutrition 
and vitamin deficiency syndromes, there 
is a rationale for their use; but ordinarily, 
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they need not be continued long after 
the time necessary for the reversal of 
the deficiency syndrome. 

The use of ·the liptrophic substances 
is controversial. Theoretically if the pa­
tient has a hypertrophic fatty liver they 
may be useful but in the scarred atrophic 
stage there does not appear to be any, 
indication for their use. 

3. In the presence of decompensated 
liver disease, it is important to reduce 
the demands on the liver. Thus abso­
lute bed rest is indicated. The use of 
morphine and short acting barbiturates 
is contraindicated in patients with liver 
disease. Sedation may be necessary in 
acute alcoholic episodes a.nd paraldehyde 
or chloral hydrate is preferred in these 
cases. 

4. Antibiotics may help because ·they in­
hibit the bacteria in the liver and the 
gastrointestinal tract and thus slow the 
absorption of ammonia. Also, the de­
toxification of bacteria which goes on in 
the liver is impaired in cirrhosis, ·thus the 
use of ant·ibiotics will protect the patient 
from infection. 

5. Ascites should be removed by para­
centesis if it interferes with gastric filling 
or breathing but not more of.ten than 
necessary because of the accompanying 
protein and electrolyte loss. Solutions of 
human serum albumin have shown great 
promise in the control of asoites and 
edema and correction of hypoproteinemia. 
Until aLbumin solutions are generally 
available they are not included in the 
general management. 

Mercurial diuretics produce freedom 
from ascites in an occasional patient but 
they usually act indifferently or not at all. 
Ammonium chloride is contraindicated 
because of the gastric irritation which 
ensues t h u s aggravating the anorexia. 
Some investigaotors consider that .ammo­
nium chloride may precipitate coma due 
to a rise in blood levels of ammonia. 
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It is wise to restrict saLt intake in pa­
tients with ascites. The more persistent 
the ascites, the gre3iter the salt restriction 
should be. 

7. The treatment of hepelltic coma is un­
satisfactory. In general it consists of: 

(a) large amounts of intravenous 
glucose with added Vitamin B 
complex. 6. Numerous surgical measures have been 

devised to control esophageal bleeding. 
(lb) As in m a n y other conditions 

where cortisone and ACTH have 
been tried, the results are con­
flicting. 
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(a) in acute episodes, esophageal tam­
ponade using a tri pie lumen rub­
ber tube has been life saving. 

(b) spleno-renal shunt offers a re-
duction of at least 25% of the 
portal pressure. 

(c) injection or ligation of varices 
is occasional! y successful. 

The appearance of cholemia is often 
the terminal stage of progressive liver 
failure, although it has been shown to 
be reversible, but only 3ibout ~ of these 
patients have recovered long enough to 
be discharged from the hospital. 

"One will only really understand how a person thinks about a 
definite point when one knows the general constitution of his mind. 
This is true if we are desirous of apprehending exactly the opinions 
concerning scientific matter, whether of simple indiv.iduals or whole 
schools or centuries. For this reason the history of the sciences is inti­
mately bound up with the history of philosophy, but equally so with 
the history of the lives and characters of individuals and of people." 

Goethe, Zur Faribenlehre, 1881. 
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Spinal Cord Traum.a 

The first reference to spinal cord in­
jury is found in the Edwin Smith Papyrus 
published in 2500 B.C. where it is stated : 
" One having a crushed ver.tebra of his 
neck, he is unconscious of his li:wo arms 
and two legs and speechless. An ailment 
not to be treated ." It is not surprising 
that it was then thought unwise to per­
petuate a state of misery which could 
not be relieved . But it is perhaps sur­
prising that over forty centuries should 
have elapsed before any al,leviation of this 
tragic fate could be offered to victims of 
traumatic paraplegia w h o so often are 
affected in the prime of life. 

In fact it has been in the past fifteen 
y·ears that the greatest advances have been 
made in treating the pa,tient wi·th spinal 
cord trauma. Of the American soldiers 
who sustained traumatic para,plegia in 
World War I, one alone was al.ive 20 
years later. So it was in Britain and· 
elsewhere. They all died miserably. Wat­
son Jones gives a very grlllphic description 
of these patients. "They lay rotting in 
bed with large stinking bedsores which 
increase .in size as emaciation got worse 
until the bones were exposed, lacking 
sensation, incapable of movement, often 
with distressing involuntary spasm and 
secondary contraction of joints, incontin­
ent of urine and faeces, with infection of 
uret>hra, bladder and renal tract. They 
were doomed to die within a few years 
of inani.tion, uremia and pneumonia." 

Now a new hope has been born. Mon­
roe of Boston- a great pioneer in this 
field said: "If they have good upper limbs 
and are intelligent they can be assured of 
ability to walk, .though pel"haps with ap­
pliances. They w.ill gain complete 24 
hour control of bladder and bowel. And 

}UNE, 1957 

FAY INMAN, '57 

they will earn their own living and lead 
an almost normal life." This hope has 
now become a proved experience. Unlike 
the sole survivor of World War I, of the 
4000 American soldiers paralysed from 
spinal cord injury in the Second World 
War, more than 2000 are surviving, and 
of these 80 % are able to walk, and are in 
jobs or training for jobs. 

MECHANISM OF INJURY 

The causative forces of spinal tn)uries 
may be placed in three main categories: 

1. Indirect Violence : This is the most fre­
quent cause of civilian injuries. It occurs 
as a result of falls, diving accidents, birth 
injuries produced by the traction accomp­
anying breech extraction, automobile ac­
cidents and the like. The applied force 
whether it causes rapid acceleration or 
deceleration enforces exaggeration of the 
normal movements of the spine in flexion 
or extension. Thus the neck may be whip­
ped forward or jack-knifed as a result ot 
sudden stop occasioned by an automobile 
accident; or again it may be acutely flex­
ed as in a fall on the head. Overflexion 
is the most common mechanism. 

2. Direct Violence: This occurs in falls 
direcdy onto the back-particularly across 
a rigid object. It may be produced by 
falling objects and by crushing injuries 
so common in automobile and airplane 
accidents. As a result of direct and in­
direct violence the vertebra are fractured 
and dislocated, thereby injuring the cord . 
3. Penetrating W ottnds : This type of in­
jury is seen most often among the casual­
ties of modern warfare and may be pro­
duced by missiles of any types, high 
explosive fragments or stalb wounds. 
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PATHOWGY 

There are three major pathological en­
hties: 

1. The first of these is Conmssion. This 
category includes all of those injuries 
which fail to give permanently detectable 
neurological signs. Grossly there are no 
changes observable except perhaps some 
engorgement of b1ood vessels. Micro­
scopically there are vaguely defined cellu­
lar changes in the grey matter___,the white 
matter being completely intaot. Clinically 
there is a momentary disturbance of func­
tion which disappears rapidly and com­
pletely. 

2. Under Contmion, the second category, 
are included those injuries which exceed 
concussion to the point where small ves­
sels are ruptured within the substance of 
the cord. Grossly there may be no early 
external evidences of the lesion for the 
vascular net of the grey m~tter is more 
often a.ffeoted. However subpial hemorr­
hage may be seen. Microscopically extra­
vasation of blood and cellular destruction 
are evident, and in more severe cases the 
fibres of the white matter are disrupted. 
Functionally there is always a residual of 
this type of injury, ranging from scarcely 
detectable motor signs to complete loss 
of all cortical connections. 

3. The final category is Laceration. There 
is actual incision of the cord material 
well beyond the pia. Grossly the damage 
is obvious and ranges from incisions such 
as are imparted by the scalpel to wide 
bands of blunt tearing by dislocated bone. 
Anatomical transection is included in this 
group. As long as the pia mater is intact, 
laceration is excluded. Microscopically, 
the disruption of pathways in the white 
matter, destruction of cells in the grey 
and hemorrhage are observed . Function­
ally, the gamut from scarcely detectable 
changes to partial lesions (for example 
the Brown-Sequard Syndrome) on to com­
plete loss of function are observed. There 
are always permanent changes from such 
injuries, but they are not always perman­
ently disa~bling. 
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·cLINICAL FEATURES 
AND PHYSIOLOGY 

Complete Transection of the Cord 

Immediately following the accident if 
there is no associated head injury the 
patient will be entirely conscious and ra­
tional. He frequently experiences the 
sensation of movement below the level 
of the lesion. 

On examination there is flaccid para­
lysis and a:bsence of reflexes below the 
level of the transection. As a result of 
vasoparalysis, sweating is a~bolished, the 
skin is dry, pale and lifeless, the blood 
pressure drops precipitously. Suppression 
of bladder reflexes accompanied by intense 
spasm of the bladder sphinoters results in 
urinary retention. The rectal sphincter 
is likewise spastic, peristalsis is a~bsent, 
and the abdomen silent. Abdominal dis­
tention soon appears. This is a descrip­
tion of spinal shock whi~ch usually lasts 
3 to 6 weeks this phenomenon is appar­
ently due to sudden suppression of im­
pulses descending from the upper centres 
to motor neurones in the spina1l cord. 

With time the cord regains its primi­
tive powers of activity. As the stage of 
shock passes off functional activi,ty re­
turns first to smooth muscle. Tone returns 
to bladder and bowel walls, and blood 
vessels-the blood pressure rises to norm­
al levels. Tone returns to skeletal muscles, 
especially of the flexor variety, and the 
state of decreased reflex activity is re­
placed by one of heightened activity. On 
stimulation withdrawal reflexes return 
first-in the form of the Babinski re­
sponse. Gradually dorsiflexion of the 
foot is added and eventually wi,thdrawal 
of the whole leg. In the exaggerated 
form the withdrawal reflex is known as 
the mass reflex. When fully developed, 
it may arise spontaneously or be evoked 
by cutaneous s1timulation. 

Concussion of the Cord 

Concussion of the cord may produce a 
clinical picture which in no way differs 
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from that seen after complete anatomic 
severance. However some return of func­
tion is usually apparent within 24 to 48 
hours, and eventually there is complete 
recovery. 

Partial or Incomplete Spinal Cord Lesions 

The clinical picture of incomplete spinal 
cord lesions is extremely varied. The 
paralysis below the level of the lesion 
is incomplete, asymmetric and although 
present immediately af.ter the trauma may 
be flaccid or spastic in ty•pe. There are 
varying zones of sensory loss below the 
level of injury. Loss of pain and tem­
perature sensation usually ex-tends -to a 
higher level than other sensory modali­
ties. The effect on the more discrimina­
tive sensations is more profound than the 
cruder f o r m s of sensation. Irritative 
phenomena such as ar·eas of hyperalgesia 
and hyperesthesia are common and ra­
dicular pains occur frequently. Bladder 
function may be intact from .the onset, or 
if absent initially will return relatively 
early. 

With return of reflex activity there are 
certain differences between complete and 
incomplete transections of the cord. With 
incomplete transection some descending 
fibres from the brain escape injury and 
therefore connections between brain and 
cord exist. The recovery of functional 
activity is more marked in the extensor 
group of muscles so .that the paralysed 
lower extremities tend .to assume a fully 
extended position-rather .than the flexed 
position of complete transection . 

A discussion of the clinical picture in 
specific segmental levels of injury is be­
yond the scope of this paper . Such in­
formation is r e ad i 1 y obtained tn any 
standard neurologic .text. 

TREATMENT 

The treatment of ·injury -to the spinal 
cord can be arbitrarily divided into sev­
eral phases: Immediate or emergency mea­
sures; the stage of initial recovery while 
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the patient is bedridden; operative treat­
ment; and finally the stage of rehabili­
tation. 

Immediate or Emergency Phase 
of Treatment 

Treatment of the patient should begin 
at the scene of the accident. A patient 
who has been partially or totally paralysed 
by acute spinal cord injury should not 
be hastily moved from the scene of the 
accident as blood loss and shock are rare­
ly important factors in the patient's con­
dition. First, a survey of the situation 
should be made. Then if at all possible 
removal of the injured person should be 
supervised by a physician. The following 
instructions may be used as a general 
first-aid guide. 

Primarily, do not flex or hyperextend 
the patient's back. Do not allow the 
patient to try to sit up. Rather keep him 
lying flat on his back, in the perfectly 
extended position. 

In moving the patient to a stretcher, 
if possible 5 persons should be in attend­
ance. One person, preferably -the doctor , 
applies traction to the head and neck ; 
another applies traction to the legs. The 
other 3 persons lift the trunk. The stret­
cher should be firm and flat-not made 
of canvas since it tends to allow flexion 
of the patient's back. A flat plywood 
board or door is suibble if nothing else 
is available. Sandbags should rbe placed 
behind and on either side of the neck in 
the case of cervical injury. In transpor­
tation do not bounce or jostle the patient. 

In hospital allow as little movement of 
the patient as possible. X-rays of the 
spine may be .taken on the original stret­
cher. Grea.t care must be taken not to 
dislodge 1 o o s e bone fragments of the 
vertebra which might convert a par-tial 
to a complete transection. 

Stage of Initial Recovery 

This is the period immediately follow­
ing the injury while the patient is still 
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bedridden. Here .there are 4 major cate­
gories to consider: The care of the blad­
der· care of the bowels ; maintenance of a 
heaithy skin; general and nutritional care. 

1. Cal'e of the Bladder 

Care of the bladder is one of the most 
important problems in spinal cord injury. 
A knowledge of bladder 'Physiology and 
the development of the neurogenic blad­
der is essential for intelligent therapy of 
bladder dysfunotion in these cases. 

Immediately followin g serious trauma 
to the spinal cord, spinal shock ensues 
with depression of spinal segments caudal 
to the lesion. The bladder is immediately 
affected as shown by atonicity of the blad­
der wall, 3Jbsence of reflex contraction 
of the detrusor muscle, failure of sensory 
impulses to the brain and the motor im­
pulses from it. The bladder distends ·to 
a huge size; overflow incontinence occurs 
in 36 hours. This atonic bladder repre­
sents the fir st of three merging but fairly 
well defined stages of spontaneous recov­
ery. This first stage may last 1 day tto 
18 months. Overflow incont inence is the 
only type of urination ·to be expected. 

In the second stage, lasting a variable 
period of time from days to months, 
there is a return of reflexes caudal to the 
injured segment of the cord . There is 
an increase in intravesical pressure. Re­
flex contractions of the bladder wall oc­
cur, but they are of insuffid ent strength 
or duration -to produce effici·ent emptying. 
The clinical picture is that of periodic 
overflow incontinence. This is an au­
tonomous neurogenic bladder. 

Progression to -the third and final stage 
of recovery depends on the extent and 
level of injury. In incomplete transection 
of the cord, a normal cord bladder under 
voluntary control may ultimately be ~t­
tained . In complete transection an unin­
hibited reflex bladder is possible. W·hen 
the patient experiences such symptoms 
as sweating, flu shing of the face , or head­
ache he knows that his bladder is distend-
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ed. Micturition can then be ·initiated 'by 
some method of extravesical stimulus such 
as massaging the lower abdomen. 

Treatment of the bladder in these pa­
tients is directed at the prev·ention of 
overdistension, infection and the forma­
tion of calculi. The u1timate goal is a 
"social bladder''. 

On admission to hospital a urethral 
catheter should be inserted to prevent 
bladder distension. As soon as it prac­
ticable tidal drainage should be instituted. 
This is the most effective method of main­
taining bladder capacity an d tone, and 
guarding against infection. M and G 
solutions, composed of oitric acid, mag­
nesium oxide, a n d sodium bicarbonate, 
autoclaved before use, are the most popu­
lar irrigating agents. A·ttempts to esta:b­
lish an automatic bladder are begun as 
soon as possible. In general, this is after 
the period of spinal shock has started to 
disappear. This is best accomplished after 
removal of the catheter by the use of the 
Crede maneuver every 4 hours. The pa­
tient himself is instructed in how .to ex­
press the urine manually and supervised 
until he does so properly. 

Urinary infections a r e a tremendous 
hazard in these patients. Care should be 
taken to prevent contamination of the 
catheter. The use of solutions M and G 
as bladder irrigants do much to discour­
age sepsis. Chemotherapy and antibiotics 
are reserved for clinical infections and 
the prophylactic use avoided. The attend­
ing physician s h o u 1 d be constantly on 
guard for signs and symptoms of infec­
tion . Routine urinalysis should be per­
formed once a week as a safety check. 

Because of prolonged bed rest which 
tends to promote stasis of urine, and de­
mineralization of bone with resultant high 
urinary excretion of calcium, and the high 
incidence of urinary infection, paraplegic 
patients are prone to develop urinary 
calculi . This complication is best avoid­
ed by early ambul3Jtion of the patient. 
Other prophylatic measures are a high 
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fluid intake, and an acid diet with low 
calcium content. Since many of these pa­
tients suffer no pain wi·th development •of 
calculi, some authorities advise the taking 
flat films of the abdomen at monthly in­
tervals as a measure for early de·tection. 

2. Care of the Bowel 

Care of the bow.el is simpler than the 
problems presented by the bladder dis­
turbance. During the ~tage of spinal 
shock the bowel is atonic, peristalsis is 
absent, and the r e c t a 1 sphincter is in 
spasm. Enemas a.t this time fail to stimu­
late contraction or initiate emptying and 
may merely aggrava-te ·the distension al­
ready present. Therefore for the first 
few days after injury it may be advisable 
to withhold all food and .fluids by mourth 
and to maintain fluid balance by paren­
teral routes . Distension may he combat­
ed by the use of the rectal tlllbe and 
Wan gens teen suction. Prostigmine may 
occasionally be beneficial. 

The passage of flatus and return of 
peristalsis herald the return of bowel con­
tractability and decrease of sphincteric 
spasm. At this point bowel .training may 
begin. Enemas are given every 2 to 3 
days until return of reflexes indicates 
that evacuation is pos~ible without the 
use of enemas. It then becomes desirable 
to place the patient on :the bedpan a.t 
regular intervals and endeavour to ini­
tiate spontaneous evacuation by stimula­
tion of the abdomen, thighs, or perineum. 
Laxatives if used a:t all should be mild. 

3. Maintenance of a Healthy Skin 

Decubitus ulcers are the most common 
complica.tion in paraplegic patients, oc­
curing in 85 % of such cases. A large 
amount of body protein may escape from 
their weeping surfaces, thus depleting the 
patient's nutritional state. Their preven­
tion requires nursing care of •the highest 
degree. The patient must be turned every 
two hours . Use of ·the Stryker frame 
make this maneuver much easier for pa­
tient and attendants. Flannelette sheets 
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should be used, and kept free of wrinkles. 
The skin must be kept dry at all times 
with special attention given to i!:he per­
ineum after bowel movements. Hot wa­
ter bottles should never be pla·ced next to 
unprotected skin . The knees should be 
partly flexed, and support placed benea.th 
thighs, knees, and c a I v e s, leaving the 
heels free of any •pr·essure. 

The better the general condition of the 
patient, the less prone rto decubitus ul­
ceration he is, so that every effor.t must 
be made to maintain a good nutritional 
state. 

4. General and Nutritional Care 

Maintenance of adequate nutrition pre­
sents a major problem. An adequate in­
take must be enforced, if necessary by 
supplement to the diet by other methods 
of feeding. This is especially true when 
protein is being lost through exudation 
from bed sores. When the plasma level 
falls, a 4000 Calorie diet with 150 grams 
of protein is recommended . 

Anemia not only further delays healing 
processes, but also enhances malnutrition . 
Thus if the hemoglobin falls below 80% 
transfusion of whole blood is indicated . 
Similarly if the plasma protein level fa~lls 
to a value of grams .or less, transfusion 
of whole blood, plasma or serum albumin 
is rec·ommended. 

The muscles of the shoulder girdle and 
arms are essential if a •permanently para­
plegic pat·ient is ·to be ambulatory. These 
vital m u s c I e s rapidly undergo marked 
atrophy from disuse. Therefore, physical 
therapy in the form of re~i.stance exercises 
for the unaffected upper limlbs must be 
instituted early, while the ·patient 1s still 
confined to bed . In addition, the para­
lysed lower extremities should be carried 
passively through a complete range of 
movement twice daily. 

The paraplegic patient faced with a life 
of chronic invalidism has .every reason to 
be depressed. Yet, every effort must be 
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made to maintain his morale. Though 
prognosis for return to normal function 
may be hopeless, the doctor should stress 
the possibilitie of rehabilitation . 

Operative Treatment 

This discussion will be con.f•ined solely 
to neurosurgical considerations. Ortho­
pedic measures are not included. 

The first subjeot that must be consider­
ed is decompressive laminectomy. During 
the early phase of the post-traumatic per­
iod it is necessary -to decide whether 
laminectomy is indicated. The question 
has been controversial for the past 25 
years. 

Watson-Jones states t h a .t indications 
for laminectomy exist in only 3 types of 
cases: 

1. In the rare case of depressed fracture 
of the lamina with protrusion of the bone 
into the spinal canal. 

2 . In othe incomplete lesion where there 
there ·is a progressive increase in neuro­
logical signs suggesting •the development 
of an epidural hematoma. 

3. In complete or incomplete par.aplegia 
where there is no X-ray evidence of frac­
ture or dislocation, but there -is a block 
to the flow of spinal fluid as proved by 
lumbar puncture. 

In contrast Covalt and associates of the 
New York University College of Medi­
cine advomte laminectomy in every early 
case of paraplegia 'that is due to injury 
of thoracic and lumbar spine. Every pa­
tient in whom there is a cervical vertebra 
dislocation should have it reduced. Skele­
tal traction should be tried first and if 
not successful it should be followed by 
laminedtomy. 

Coval•t presents t h e following argu­
ments in defense of his line of therapy: 

1. At the present time there is no way of 
ascertaining by neurological examination 
whether there has been an anatomic tran-

112 

section of the cord. Although there may 
be clinical evidence of complete physio­
logical tmnsection, an examiner is not 
justified by dinical examina,~ion in stating 
that the c·ord has been irrepara:bly damag­
ed and in concluding that laminectomy 
would be of no avail. Therefore unless 
surgical exploration reveals a transected 
cord, on e cannot conclude during the 
early week.s after injury that a patient is 
permanently and irreversibly paraplegic. 

2. Although X-ray is of considerable aid 
in estimating neurological damage, com­
plete reliance on this examination is not 
justified. 

3. Covalt and workers found that a small 
percentage of patients who undergo lam­
inectomy even as long as one year after 
injury will benefit from surgery. P.ar­
ticularl y at the critical levels, such as at 
the level of origin ·of brachial and lum­
boscacral plexuses, one can usually antici­
pate at least a recovery of 2 to 3 roots 
following laminectomy. T h i s is often 
sufficient compensation to the patient. 

4. The complications of pa•in and spas­
ticity in chronic paraplegia occur less 
frequently in those patients who have 
undergone laminectomy. The removal of 
bony spicules, foreign bodies, hematomas 
and dural scars will remove factors fa­
vourable to development of p a i n and 
spasticity. 

5. Laminectomy carr>ies a low mortality 
and morbidity rate. From the mortality 
standpoint it compares favorably with 
such operations as tonsillectomy. 

6. Psychologically paraplegic patients ad­
just to their disability :bebter if they feel 
everything possible in the way of definite 
trea-tment has been done for .them. 

Freeman of Indiana, also .an advocate 
of early laminectomy, states his argument 
strongly thus: "The ideal time for surgery 
would be in 'the first 20 minutes but fail­
ing that, every minute lost could mean 
further circulatory embarrassment and one 
would think that if decompression would 
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be of any value at all, ·it would relieve 
pressure so that circulation could be re­
stored. 

The control of pain and mass spasms 
may also be attempted by neurosurgical 
procedures. However rt:·ime does not per­
mit any discussion of these problems. 

The Stage of Rehabilitation 

Rehabilitation is the principal means of 
reaching the ult.jmate goal whereby the 
paraplegic accomp1ishes reorientation to 
his disabled state and enters society again 
as a useful citizen. Since World War II 
paraplegic centres have been developed 
to carry out this final phase of treatment. 

The five hour daily ·schedule carried 
on at the New York University-Bellevue 
Medical Centre is an example of the well 
organized rehabili.tation program. General 
condit·ioning exercises are performed for 
one hour. Especially i m p o r t a n t ·are 
strengthening exercises f o r the muscle 
group of the upper extremities, and such 
rubdominal and trunk muscles as are pres­
ent. General exercises are followed by 
an hour workout ·in the ambulation room. 
The patient is fi.tted w i t h braces and 
taught firs.t to stand and eventually to 
walk. A 2 hour period per day is spent 
in "Activities of Daily Living" where the 
patient is taught to care for his own daily 
needs such as cleans.ing and dressing him­
self. He must learn how to put on and 
take off his braces ; to get wp from his 
bed to a wheel cha•ir and back again ; and 
to rise to a standing ·posi·tion, ambulate 
and return to his ·chair. The fif,th hour 
is occupied by vocational testing and 
guidance, social welfare problems includ­
ing psycholog ical help if needed . 

Conclusion 

As the compleX'ity of our civilization 
increases wit h further advances in .trans­
portation in particular, it is proba1ble that 
the incidence of spinal cord injury will 
increase. With proper emergency handl­
ing and early laminectomy some patients 
will escape permanent cord damage. In 
those suffering irreversible damage, me­
ticulous care of bladder, bowel, skin and 
nutrition in the early phase of treatment 
will hdp to prevent the complications 
which so often threaten the patient's life. 
Despite the desperate difficulties which 
mus.t first seem insurmountable, paraple­
gics with undying spirit, aided by doc­
tors, nurses and phys·iotherapists no long­
er go q u i c k 1 y and miseraJbly to ·their 
graves. They make useful service to the 
commun.j.ty and they m a k e it happily. 
Surely this is one of the miracles of mod­
ern surgery. 
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"History maketh a young man to be old without either wrinkles or 
grey hairs; privileg ing him with the experience of age without either 
the infirmities or inconveniences thereof." 

Thos. Fuller, History of the Holy War, 1639. 
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"Sexual" Reproduction 
• Bacteria lfl 

DORIS NICHOLLS, '59 

INTRODUCTION 

For many years it was thought that bacteria did not have nuclei , or genes, 
or the ability to reproduce sexually . However, in other ways, they were thought 
to be similar to other forms of Iifr . Knight (1936) and Lwoff (1938) had pro­
posed ideas that the nutritional requirements of bacteria (and other micro-organ­
isms) were related to an evolutionary Joss of synthetic ability. Su.ch losses w.ould 
thus be based on mutation of genes and subsequent natural selectiOn. These 1deas 
lead Beadle and Tatum (1941), working on the fungus Neurospora, to show that 
the biochemical reactions leading to amino-acid and vitamin synthesis were con­
trolled by genes . The genes could be artificially mutated by agents such as X-rays. 
Tatum ( 1944) applied mutation-inducing techniques to bacteria and produced a 
number of mutants of several species of bacteria . They were mutants with certain 
growth factor needs, virus resistance, antibiotic resistance, and sugar utilization. 
This work indicated that most bacterial characteristics were controlled by genes 
just as in other organisms. 

EXPERIMENTAL METHOD 

Next, steps were taken to see if the 
mode of inheritance of bacterial charac­
teristics was similar to the Mendelian 
process in plants and animals. TaJumj 
and Lederberg (1947) 1built up -stocks of 
Escherichia coli with several nutritional de­
ficiencies by succes~ive mutational treat­
ment. Thus, cultures of one mutant re­
quired added t h r e o n i n e, leucine and 
thiamine for growth but not biot.in and 
methionine; while the second mutant re­
quired biotin and methionine :but not the 
other t·hree amino acids. They proposed 
that if "sexual reproduction occurred in 
a mixed cul.ture containing both strains, 
ther·e would be a random recombination 
or reshuffling of the five growth require­
ments. The most easily deteoted recom­
binant or "daughter cell" would be the 
one wi,th requirement for none of the 
5 amino adds, ~ince it would grow up on 
a minimal medium with no added amino 
acids. 
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RESULTS 

Such "daughter" cells were found. In 
fact, one in every 10,000,000 cells plated 
from the mixed culture to the minimal 
medium grew to form a colony. It is 
important to realize that other explana­
tions of the observat•ions owere also sug­
gested. These explanations were not rea­
sonable, on the basis of further experi­
ments which were carr.ied out. The only 
satisfactory explanation was t h a <1: there 
was "sexual" reproduction followed by a 
reassortment or segregation of genetic 
material. 

CONFIRMATORY EVIDENCE 

Further confirmation of thi•s has come 
from other laboratories where it has been 
found <t:ha.t d·irect cell contact of the "par­
ents" is necessary. The number of "prog­
eny" depends on the frequency of contact 
of "parents". The latter is contr·olled by 
the relative and absolute concentration of 
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the two "parent" t y pes tn the mixed 
culture. 

MORPHOLOGY 

The morphological details of mating 
are still obscure although a number of 
workers have sought evidence in fixed 
and living preparations. Genetic evi­
dence suggests that there is a mating fac­
tor akin to "maleness" and "femaleness". 

GENE AND CHROMOSOME NUMBER 

l•t has been found that the genetic par­
ticle representing any particular trait is 
only represented once in the "parent' ' and 
"daughter" cells . Thus such bacterial 
cells have the haploid numbers of chromo­
somes and genes. Genetic maps of Esche­
richia coli have been constructed. One-half 
the known genetic markers have been locat­
ed in a single linear linkage group, that is, 
on one chromosome. The other genetic 
markers have a more complex behavior 
which is believed to be due to complex 
chromosomal aberrations. I t w a s long 
thought that E. coli had only one chromo­
some. Now it is believed that there are at 
least two, the segregation of which is par­
tially dependent. 

Certain spontaneously mutated cultures of 
E. coli gave rise to cells with a double num-

her (diploid) of chromosomes. The genetic 
factors of the two "parents" are found to­
gether within this single cell. It has been 
impossible to count the chromosomes, but 
the genetic evidence favours this interpre­
tation. Such diploid cells support the idea 
of "sexual" recombination in E. coli. 

It is of interest that the diploid cells of 
E. coli show that streptomycin and bacteri­
ophage (that is, virus) sensitivity is a dom­
inant characteristic. The role of mutation 
in other bacterial species is well known. 
The existence of recombination in species 
other than E. coli has not been established. 
In other words, it is not known whether 
pathologic·al species of bacteria undergo 
"sexual" recombination. It is possible 
tha,t recombination may result in highly 
virulent strain-s of pathogenic bacteri·a. 
Burnet (1951) has suggested such a me­
chanism to explain the influenza pan­
demic of 1918. 
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"It is .the curse of talent, that, although it la:bors with greater 
steadiness and perseverence than genius, it does not reach its goal, while 
genius, already on the summit of the ideal, gazes laughingly about.' ' 

Robert Schumann. 
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Abstracts 

TREATMENT OF ACUTE AND 
CHRONIC LEAD POISONING WITH 
DISODIUM CALCIUM VERSENATE-

Wade, J . F., Jr., and Burnum, J. F. (1955), 
Ann. Int. Med. 42: 251. 

Until recently, the treatment of lead 
intoxic<~Jtion has been generally unsatis­
factory. However, a relatively new metal 
chelating agent has recently been found 
to enhanc·e the urinary excretion of lead; 
and offers, for the fir.st time, consider­
a~ble promise in the treatment of lead 
intoxication. This agent, disodium cal­
cium ethylenediamine tetra-acetate, is also 
known <I!S Ca E.D.T.A. or disodium cal­
cium versenate. The present report deals 
with experience ·in the treatment of five 
cases of lead poisoning with Ca E.T.D.A. 
All patients were hospitalized, and the 
diagnosis of lead intoxication was con­
firmed by quantitative urinary lead anal­
ysis. Daily 24-hour u r i n e collections 
were assayed for lead before, during, and 
after tre<~Jtment. Other appropriate la­
boratory tests were •carried out. 

The patients received an average dose 
of 15 G. of the drug, I.V. in normal 
saline drip, over a 10-day period of ther­
apy. With this form of treatment, the 
urinary excretion of lead was increased 
more than fifteen-fold in all patients. In 
two cases of acute lead poisoning, all 
signs and symptoms disappeared dramatic­
ally within two hours of .inj-ection of the 
drug. No toxic consequences were ob­
served during or following treatment. It 
appears, therefore, that Ca E.D.T.A. af-
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fords a safe and effective means of treat­
ment of acute and chronic lead poisoning. 

-James Goodwin, '57. 

INVOLVEMENT 0 F THE SPINAL 
CORD IN INTERVERTEBRAL DISC 
PROTRUSIONS - J . E. A. O 'Connell, 

(1956), British Journal of Surgery, 43: 
225. 

Protrusion of an intervertebral disc in­
to the spinal canal ,is a space-occupying 
lesion , but differs from a spinal tumor 
in several ways. It is not neoplastic. It 
may develop suddenly, and its accommo­
dation is not easily achieved, especially 
because of its greater rigidity. It, thus, 
may produce acute distortions in small 
areas of the cord, or slowly compress it. 
It may interfere wi·th blood supply, or 
section nerve fibres to produce perman­
ent loss of function. Volume for volume, 
disc protrusions at operation appear to 
have produced a more severe neurological 
disturbance than benign, extramedullary 
neoplasms. The differential diagnosis of 
cervical spondylosis and cervical disc pro­
trusions is emphasized, because they dif­
fer in pathology, clinical features, and 
therapy. The author review's and ana­
lyses fourteen cases of compression of the 
spinal cord in the cervkal, dorsal, and 
lumbar r e g i o n s by intervertebral disc 
protrusion•s. 

-James Goodwin, '57. 
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Acquisitions 

Library 

AIRD, 1.: A companion to surgical studies, 
1957. 

AMERICAN PUBLIC HEALTH ASSOCIA­
TION: Diagnostic procedures for virus and 
rickettsial diseases, 1956. 

BELL, G. H.: Textbook of physiology and bio­
chemistry, 1956. 

BURKS, ]. W.: Wire brush surgery in the 
treatment of certain cosmetic defects and 
diseases of the skin, 1956. 

BRUNER, ]. S.: A study in thinking, 1956. 

CIBA FOUNDATION: Ciba Foundation sym­
posium on paper electrophoresis, 1956. 

CURTIS, ]. D .: St. Thomas and Elgin medical 
men of the past, 1956. 

DAWES, E. A.: Quantitative problems in bio­
chemistry, 1956. 

DOBBS, E. C.: Pharmacology and oral thera­
peutics, 1956. 

DODSON, A. 1.: Synopsis of genitourinary 
diseases, 1956. 

DUNN, H. L.: Health and demography, No. 
502. 

EHRLICH, P.: Collected paper, v. 1, 1956. 

FRIED BURG, C. K.: D iseases of the heart, 
1956. 

GALENUS: On antomical procedures, 1956. 

GREGG, A.: Challenges to contemporary me­
dicine, 1956. 

GT. BRIT. BRITISH COUNCIL: Higher edu­
cation in the United Kingdom, 1956. 

The Great physiodynamic therapies in psychi­
atry, 1956. 

HAMILTON, W. ] .: Textbook of human an­
atomy, 1956. 

HARRINGTON, D . 0.: The visual fields, 
1956. 

HARRISON, B. M.: The dissection of the cat 
(and comparisons with man), 1956. 
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HERSHENSON, H . M.: Ultraviolet and visible 
absorption spectra: index for 1930-1954, 
1956. 

HORWOOD, M. P.: Public health in Burma, 
1956. 

KEOWN, K. K. : Anestesia for surgery of the 
heart, 1956. 

KIESEWETTER, W. B.: Pre and post opera­
tive care in the pediatric surgical patient, 
1956. 

LAYTON, T . B. : Sir William Arbuthnot Lane, 
Bt., C.B., M.S., 1956. 

LEIDER, M .: Practical pediatric dermatology, 
1956. 

LEWIS, T . L. T .: Progress in clinical obstetrics 
and gynaecology, 1956. 

LONG, E. R.: A history of the therapy of 
tuberculosis, 1956. 

LUISANDA, A. A.: Cardiac pressures and 
pulses, 1956. 

McCANCE, R. A.: Breads white and brown, 
1956. 

MICHAL-SMITH, H.: The mnetally retarded 
patient, 1956. 

NEW JERSEY OBSTETRICAL AND GYNE­
COLOGICAL SOCIETY: Transactions, v. 
1, 1956. 

NATIONAL RESEARCH COUNCIL: B o d y 
measurements and human nutrition, 1956. 

NYSW ANDER, M.: The drug addict as a 
patient, 1956. 

POLATIN, P.: Marriage in the modern world, 
1956. 

PRATT, V. W.: Famous doctors: Osler, Bant­
ing, Penfield, 1956. 

REGAN, L. ].: Doctor and patient and the 
law, 1956. 

REGAN, L. ].: Handbook of legal medicine, 
1956. 
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SCHERING CORPORATION: Medicine and 
pharmacy: an informal history, 1956. 

SCHULZINGER, M . S.: The accident syn­
syndrome, 1956. 

SOLOMON, C. : Pharmacology and therapeu­
tics, 1956. 

SPECTOR, W . S.: Handbook of biological 
data, 1956. 

SPINK, W . W.: The nature of brucellosis, 
1956. 

STERN, G. G .: Methods in personality assess­
ment, 1956. 

STRECKER, E. A.: Their mothers ' daughters, 
1956. 

TAYLOR, A. S.: Principles and practice of 
medical jurisprudence, 1956. 

TITTERTON, E. W .: Facing the atomic fu­
ture, 1956. 

WEST, E. S.: Textbook of biophysicial chem­
istry, 1956. 

WILKINSON, A.: Lions in the way, 1956. 

WITMER, H. L. : News perspectives for re­
search on juvenile delinquency, 1956. 

WORLD HEALTH ORGANIZATION: Infant 
metabolism, 1956. 

ZIMMERMAN, H . M .: Atlas of tumors of the 
nervous system, 1956. 

"Thus is Man that great and true Amphibium, whose nature is dis­
posed to live, not onely like other creatures in divers elements, but in 
divided and distinguished worlds: for though there be hut one to sense, 
there are two to reason, the one visible, the other invisible; whereof 
Moses seems to have left description, and of the other so obscurely, that 
some parts thereof are yet in controversie." 

Sir Thomas Browne, Religio Medici, circa 1671. 
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INTERN PLACEMENTS FOR CLASS OF 1957 

OF UNIVERSITY OF WESTERN ONTARIO MEDICAL SCHOOL 

NAME HOSPITAL* 

ANDERSON, John ...... ........... . General, Hamilton, Ont. 

ARCHDEKIN, Fennel . ................... . ..... .. ...................... General, Toronto, Ont. 

ARMSTRONG, Ronald . . .. ........................... ... ........................ Victoria 

BARNES, David ............ . . ...... .. ......................... ... General, Vancouver, B.C. 

BERRY, Ronald .......................... . ..... ... ... . ....... .. .............. .. ... St. Joseph's 

BURGESS, Glenn .. General, Vancouver, B.C. 

BURT-GERRANS, Norman ............. .. ..... .... ... .. .... ........... ... ... ............ ..... St. Joseph's 

BUTLER, William ........... ......... .. ...... ...... .. ..... .... .. ........ ................ .. ............. St. Joseph's 

CAMPBELL, Donald. ..... .. . . ... ............. .... ........... ... . .... .. ......... ...... ..... .. Vic-toria 

CLUNAS, Daniel ..... ............................. ...... ... ..... .. ...... ..... General, Hamilton, Ont. 

CODE, Thomas .... ...................... .................. ........................................... ..... ... Victoria 

COLLYER, James ............................................ ... .............. General, Vancouver, B.C. 

COLLYER, John ..................................................... ............................ Victoria 

DAVIDSON, Ronald ... .. ..... ..................... .......... ....... ....... General, Vancouver, B.C. 

DODICK, Joe ............................................................... Grace, Windsor, Ont. 

GOODWIN, James .... ...... .... ...... .. .. ..................... ..... .................. St. Joseph's 

GREEN, Albert . .... ... . .. . .... . ... .. ..... ...... ....... ... . .. New Mount Sinai, Toronto, Ont. 

HACKNEY, Jo~eph ..................................... . ..... .. ... ....... .. ....... .... ... ... ..... . St. Joseph's 

HAMILTON, James ..... ......................... . .................. General, Montreal, P.Q. 

HOGG, William ..... ....... .. ....... .......... ...... ....................... ..... Royal Victoria, Montreal 

HOWLETT, Lyall ........... . ............ ....... .. .... ... ............ ... .............. ...... .. St. Joseph's 

HOLLAND, Eleonore .............................. ... ............... ... Kitchener-Waterloo, Ont. 

INMAN, Fay . .. . . . .... .. ..... . ............................. General, Montreal, P.Q. 

JOHNSTON, Keith ... ..... ............. ... ... .................................... .................. Victoria 

JORDAN, Graham. . ..... .......................... ....... Sisters of Charity, Buffalo, N.Y. 

KAWASAKI, Masashi ...................................... .............. ...................... .... .Vtctona 

KA YLER, Travis .. ..... ...... ... .. ... .. .. .. .. ... .................... .. ............. . General, Hamilton, Ont. 

*Where city not indicated Hospital is located in London, Ontario . 
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KILLINGER, Donald ........................................ .. ......... ............. .... ...... ..... .. ... .... Vic.toria 

KNIGHT, Charles .................... .............. ........ .......... .. ....... ... ..... ....... .... ..... ..... ... Victoria 

KRA WETZ, Michael. ........................ ..... ......... ..................... General, Hamilton, Ont. 

LAWSON, David ....... .................... .... ....... ........ . ... ...................... ................ .. Victoria 

LOHSTOETER, John .. ........... ................. .. ....................... ..... ........ .. ......... St. Joseph's 

LUKK, Gertrude ............................................. ................................. New York, N .Y. 

MacDONALD, W illi am .............................................. ....................... ............. V>ICtona 

MacLACHLAN, Robert. ..................................................... ....... ... ... ... .... ..... .. ... Vtetona 

MALCOLM, Ian ......................... ..... .... ......................... ...... ..... .... ........ ... .. Victoria 

MAX, Paul. ........ .. ................ .................................... ............ .. .. General, Toronto, Ont. 

McGEE, Donald .... ...... ... ...... ..... ...... ......................... .. ....... ... ....... ........... ............. Victoria 

MILBURN, Lewis ............ ....... ................... ............. ............... .. .... .. ......... .... St. Joseph's 

MILLS, Donald ......................................... ............... ....... ... ... ......... ..... ..... .. .. ..... Victoria 

ORT, Reginald .... . ............................ ...... ............................................. .......... Victoria 

PALMER, Eric.. ...... ................... .. ......................................... .. ....... .. ........ .St. Joseph's 

PATTEN, John ....................................................................................... St. Joseph's 

PLATT, J onh . . . . . . . . .. . . . . . . . . . . . . . . .. .. . . .. .. . .. . .. . . .. . . .. ....... .. ............ ... ... ..... ........ .......... Victoria 

PRIEBE, Victor ............................................ .......... ......... . . St. Luke's, Chicago, Ill. 

QUINLAN, Vincent ............. .... ...... ..... .................. .................. .. ............. Viotoria 

RAWLING, Edward .. .. , .. ... ... ... .................... .. .... .. ...... ....... ................. .......... .. .Viotoria 

RIX, Donald ..................................................................... General, Vancouver, B.C. 

ROBINSON, Donald ... ................ .. .... .... ........................ .. ......... ....... ........ ...... ... Victoria 

SCHISLER, Joseph .................................................................................. St. Joseph's 

SHONIKER, Thomas .................... ... .. .................... .... .. . St. Michael's, Toronto, On.t 

SMITH, Marcia .......................................................... ..... .. .. ... .. ...... ... ..... .......... . Victoria 

SMITH, Newel. ................ .............. ....... ............... ................... ...... ..... .. .. ............. Victoria 

SPEARS, John ............................................ ...... ................... ..... ............ ........... ... Victoria 

VAN HOOGENHUIZE, William ..................................... ........ ... ...... Oakland, Cal·if. 

WALSH, Paul. ................ .. ................ .. ............. ........ ........... .... .. ... .......... ... .... ....... Victoria 

WAXMAN, Benny ............... ... .............. .. ................................. ............... ... ....... Victoria 

ZIELONKO, W alter ....................................................... General, Hamilton, Ont. 

120 U.W .O. MEDICAL JOURNAL 



When writing advertisers please mention University of Western Ontario Medical J ournal 

Nutrition Problems? 

The Solution Is 

THE THREE LITTLE 

PIGS "PENTRY" 

• 

TRADITIONALLY WESTERN 

SINCE 1934 

JUNE, 1957 

Medical News and Views-(Continued) 

compulsory treatment. Brazil requires 
only the collaborat•ion of both patients 
and medical practitioners by "measures of 
persuasion". England and Wales make 
provision only for free treatment and the 
suppression of charlatism and pUiblicity. 
Belgium, since 1791, has had regulations 
for the purpose ·of suppressing prostitu­
tion but a real international agreement 
for control of venereal disease was the 
1924 Brussels agreement, which stipulated 
provision of facilities to merchant seamen 
for treatment . 

The overall world rate appears to be 
stationary or even tending to increase. 
This lat·ter aspect is especially true in 
area~s of war and strife whereas improved 
living conditions in many countries has 
produced a noticeruble decline. As for 
uniformity in legislation .the main prob­
lem has been and probably will continue 
to be s o c i a 1 and moral implications. 
Should a person's Pights be exercised to 
the point of endangering the health of 
a large group or should an afflicted in­
dividual become a public charge for the 
protection of his .fellow man? Great 
differences of opinion are to be found 
throughout the w o r 1 d and only when 
continuity of thought on the subject is 
achieved can total eradication be possible. 

Medical Education 

A medical .teacher who took part in the 
teaching of medical students in all of the 
four years of a course in an at·tempt to 
study the integration of the medical ·Curi­
culum and .the personal teacher-student 
relationship made some of the following 
observations. 

In the first two years students leaned 
heavily on him for advice and moral sup­
port. In ·the last two or dini•cal years he 
was treated as a colleague with les·s need 
for his service as an advisor. 

(Continued on Page 123) 
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"VE R M I SOL" 
Ill AND OP rtPEIAZINE HEXAHYDRATE 

For INFANTS oncl CHILDREN 
Eosy to T olce - Pleosont T osting 

"VERMISOL" SYRUP 
SYRUP No, 634 ".3oooo&" 

Each 5 cc. teaspoonful contains: 
Piperazine hexahydrate 
(as tartrate).. .. .. . 500 mg. 
Bottles of 4 ancl J 6 fluid ounces 

For ADUlTS oncl OlDER CHILDREN 

"VERMISOL" TABLETS 
TABLET No, 107 " IJiooool." 

Each tablet contains: 
Piperazine hexahydrate 
(as tartrate) . . . . . . . 250 mg. 

Bottle of J 00 tablets 

CANADA 

DOSAGE FOR PINWORMS: 
Infants up to 15 lb. (6 months) 

Y2 teaspoonful or 1 tablet, once dally 
Children up to 30 lb. ( 1 year) 

Y2 teaspoonful or 1 tablet, twice daily 
Children 30 to 60 lb. (2-5 years) 

1 teaspoonful or 2 tablets, twice daily 
Children over 60 lb. and adults 

2 teaspoonfuls or 4 tablets, twice daily 
Vermisol may be administered for 14 consecutive 
days or, alternatively, for two 7-day courses one 
week apart. 

A simplifled course of treatment has recently been 
found effective. In accordance with the results of 
the study, the following regimen may be used: 
Infants up to 16 lbs. (6 months) 1 teaspoonful or 2 tablets 
Children up to 40 lb. ( 1-2 years) 2 teaspoonfuls or 4 tablets 
Children 40 to 60 lb. (2-5 years) 3 teaspoonfuls or 6 tablets 
Children over 60 lb. and adults 

4 teaspoonfuls or 8 tablets (maximum dose) 

These quantities should be administered in a single 
dose before or after breakfast for 6 consecutive days. 
Whatever procedure is adopted, cure must be 
established by determining the absence of ova by 
means of the anal swab. 

ROUNDWORMS: One 5 to 7 -day course of treat· 
ment is usually sufficient. 

CAUTION: With overdosage the following reactions may occur• nauoeo, 
glddlne11,lack of co-ordination, flashes on closing the eyes, Inability Ia focus 
vlolon and a sense of detachment. These untoward effects are temporary 
and disappear when medication is discontinued. 

9A 



UNIVERSITY OF WESTERN ONTARIO MEDICAL JOURNAL 

A Graduate 

Druggist 

in charge at all 

times 

FISHER --- DRUGS 

Dial 4-1161 

Richmond near Oxford 

Compliments of 

BIRKS 
Jewellers 

Henry Birks & Sons Ltd., 

173 Dundas St., London 

}UNE, 1957 

Medical News and Views-(Continued) 

The experimenter in this survey found 
that his knowledge was inadequate in 
many fields resulting in loss of confi­
dence in his abilities. Only students with 
scholastic difficulties s e e m e d to derive 
some moral support from this in a "we 
can't be expected to know what the teach­
er doesn't" a:ttitude. 

The efficiency of students was found 
to be tied up with emotional aspects and 
their general outlook. Those repeating 
subjects realized the difference that a 
change in attitude could do and as a re­
sult only one failure was reported and 
this due to circumstances revolving around 
a perfidious female. 

The observa:tions on personal relation­
ships were interesting. The instructor 
and his wife were readily accepted, get­
ting to the point of not being able to 
keep up with social invitations. The most 
disruptive incidence seen was the courting 
of two students in the Anatomy course, 
resultant marriage during the Physiology 
course and unfortunate divorce in the 
Pathology course. 

Aging 

One view of the biology of aging IS 

that it is fundamentally an endogenous 
process. Internal an.d e~ternal stresses 
such as seen in the finding of relatively 
more cholesterol and calcium in the right 
side of a right-handed person are thought 
to be important but not basic. 

Life can be defined as an orderly func­

tioning of enzymes and aging as changes 
or continual adaptivity in an attempt 'to 
maintain ·homeostasis. 
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UNIVERSITY OF WESTERN ONTARIO 
LONDON CANADA 

The University , founded in 1878, has been co-educational since its 
inception. It has two Faculties-Medicine and Arts and Science. There 
are five affiliated colleges . Four of them give a complete four-year course 
lead ing to an Arts degree. One (Alma) is a Junior College offering the 
first two years' work only . One offers music (Music Teachers' College) 
and one is theological only (Huron) . 

The postwar urge for higher education has materially increased the 
total registration of the University in the last decade. 

For particulars regarding admission requirements, courses of study, 
fees , scholarships, etc., write THE REGISTRAR. 
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