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I N T R O D U C T I O N 

The m o r b i d a n a t o m i c a l c h a n g e s of m a n y d i s e a s e s of the h e a r t 

h a v e b e e n known for c e n t u r i e s . Useful k n o w l e d g e , h o w e v e r , r e g a r d i n g 

c o r r e l a t i o n wi th c l i n i c a l d a t a , a e t i o l o g i c a l a g e n t s or p r o c e s s e s , and an 

u n d e r s t a n d i n g of the p h y s i o l o g i c a l or h a e m o d y n a m i c c h a n g e s wh ich o c c u r in 

h e a r t f a i l u r e , i s a r e l a t i v e l y r e c e n t a c q u i s i t i o n . 

While m u c h h a s b e e n a c h i e v e d s i n c e the beg inn ing of the c e n t u r y 

wi th r e g a r d to c a u s a t i v e f a c t o r s and the h a e m o d y n a m i c a s p e c t s of the d i f fe ren t 

t y p e s of h e a r t f a i l u r e , it i s of i n t e r e s t to note t h a t i t s e x a c t m e c h a n i s m s t i l l 

r e m a i n s o b s c u r e . 

H i p p o c r a t e s (460 -370 B . C. ), w h o s e c o n c e p t s swayed m e d i c a l 

thought for m a n y c e n t u r i e s , b e l i e v e d tha t the h e a r t w a s not s u b j e c t to d i s e a s e 

(Moon 1927). G a l e n ' s (138 -201 A . D . ) c o n c e p t s p e r t a i n i n g to the h e a r t and 

c i r c u l a t i o n w e r e a l m o s t e n t i r e l y f a l l a c i o u s and y e t , the n e a r u n i v e r s a l 

a c c e p t a n c e of h i s t e a c h i n g i s s a i d to have p r e v a i l e d for c l o s e on f o u r t e e n and 

a half c e n t u r i e s . The e r r o r s and o m i s s i o n s in h i s p h y s i o l o g i c a l c o n c e p t s of 

the h e a r t and c i r c u l a t i o n lay in h i s i g n o r a n c e r e g a r d i n g the e x i s t e n c e of the 

p u l m o n a r y , s y s t e m i c and c a p i l l a r y c i r c u l a t i o n s . F r o m G a l e n to the l a t e 

e i g h t e e n t h c e n t u r y , whi le the d e v e l o p m e n t of the knowledge of the d i s e a s e of 

t h e h e a r t c a m e s lowly , c e r t a i n i m p o r t a n t a n a t o m i c a l and p h y s i o l o g i c a l 

d i s c o v e r i e s w e r e m a d e . T h e s e w e r e to have a profound in f luence on the 

fu tu re / . . . 
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future recognit ion and understanding of cardiac pathology. During this 

per iod Ibn an Nafis (1210-1288) made the outstanding contribution of accura te ly 

descr ibing the pulmonary c i rcu la t ion , but the credi t for this d iscovery is 

usually accorded to the m a r t y r Michael Servetus (1511-1553). According to 

Temkin, as quoted by Willius and Dry (1 948), Serve tus ' conclusions regard ing 

this aspec t of the circulat ion, although coming at a much la ter date, were in 

fact or iginal . It could not have been possible for Servetus to have known of 

this e a r l i e r work, ei ther through word of mouth or by wri t ten document. 

The pulmonary ci rculat ion thus came to be discovered before the sys temic and 

capi l la ry c i rcu la t ions were known. 

A long standing and bi t ter con t roversy has existed as to whether it 

was Andreas Cesalpino (1519-1603) or William Harvey (1578-1657) who f i rs t 

d iscovered the sys temic c i rculat ion. Whatever the t rue facts may be there 

is no doubt that both Cesalpino and Harvey had a c lear idea of the genera l 

c i rcula t ion. In 1628 when Harvey descr ibed both the anatomy and genera l 

physiological concepts of the sys temic and pulmonary c i rcula t ions , he pred ic ted 

the existence of a third, the capi l lary circulat ion. The la t ter was demons t ra ted 

in 1 661 by Marce l lo Malpighi through the aid of the mic roscope . 

Before the seventeenth century the knowledge of abnormal i t i es of 

the hea r t was c h a r a c t e r i s e d by isola ted observa t ions , and no c lear dist inction 

was made between the functional and s t ruc tu ra l changes . Between the 

seventeenth and eighteenth cen tu r ies , wri t ings on the subject became more 

sys temat ized, but the r a the r fanciful concepts on which these were based did 

not change. 

In the ea r ly nineteenth century the F rench school dominated in the 

field of medicine . Two grea t cl inicians of this e r a were Jean Nicholas 

Corv i sa r t (1755-1821) and Rene T. H. Laennec (1781-1826). These two led 

the advance in the expanding knowledge of the pathology of the hea r t . Amongst 

other contr ibutions, Co rv i s a r t was the f i rs t to r ea l i s e that an enlarged hea r t 

was a d i seased hear t , and to this day cardiac en la rgement r ema ins the card ina l 

objective sign of a d i seased hear t . 

Laennec I . . . 
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L a e n n e c in 1819 d i s c o v e r e d the va lue of a u s c u l t a t i o n and the 

s t e t h o s c o p e , T h i s d i s c o v e r y led t o w a r d s a c l e a r e r c o r r e l a t i o n b e t w e e n 

c l i n i c a l and p a t h o l o g i c a l f indings and a b e t t e r def in i t ion of d i s e a s e s of the 

h e a r t . 

H o w e v e r , p r i o r to 1900 a l m o s t a l l c l a s s i f i c a t i o n s , d i s c u s s i o n s and 

w r i t i n g s abou t h e a r t d i s e a s e w e r e c o n c e r n e d wi th s t r u c t u r a l and func t iona l 

a b n o r m a l i t i e s . L i t t l e a d v a n c e w a s m a d e r e g a r d i n g t h e i r a e t i o l o g y and 

p a t h o g e n e s i s . It w a s not un t i l the e a r l y p a r t of the t w e n t i e t h c e n t u r y tha t an 

i m p o r t a n t m i l e s t o n e w a s a d d e d to the p r o g r e s s of c a r d i o l o g y , w h e n the 

c l a s s i f i c a t i o n of h e a r t d i s e a s e b e g a n to a c q u i r e an a e t i o l o g i c a l b a s i s . In 

J u n e 1914, R i c h a r d Cabo t r e a d h i s p a p e r e n t i t l e d " T h e four c o m m o n t y p e s of 

h e a r t d i s e a s e , an a n a l y s i s of s ix h u n d r e d c a s e s " b e f o r e a s e c t i o n of the 

A m e r i c a n M e d i c a l A s s o c i a t i o n in A t l a n t i c C i ty . T h i s p a p e r w a s l a t e r 

p u b l i s h e d (1914) and the open ing w o r d s r e a d a s fo l lows: 

"To c l a s s i f y c a s e s of d i s e a s e s a c c o r d i n g to t h e i r 
p a t h o g e n i c a g e n t o r . p r o c e s s , and not s o l e l y by 
n a m i n g the r e g i o n a f fec ted o r the func t ions 
d i s t u r b e d , i s the i d e a l of s c i en t i f i c p r o g r e s s in 
m e d i c i n e . " 

T h i s t r e n d soon b e c a m e the g e n e r a l r u l e in the c l a s s i f i c a t i o n of 

d i s e a s e s , and the i n t e r e s t i n g o u t c o m e of it w a s tha t c e r t a i n t y p e s of d i s e a s e s 

b e g a n to be r e c o g n i s e d for wh ich no c a u s e cou ld be found. T h u s the t e r m 

" i d i o p a t h i c " m a d e i t s a p p e a r a n c e a s a p r e f i x e v e r y now and a g a i n . Wi th 

r e g a r d to d i s e a s e s of the h e a r t i t i s only r e c e n t l y t ha t c e r t a i n t y p e s have b e e n 

p r e c i s e l y def ined . P u l m o n a r y h e a r t d i s e a s e o r c h r o n i c c o r p u l m o n a l e , for 

i n s t a n c e , w a s in the p a s t a l m o s t s y n o n y m o u s wi th c h r o n i c b r o n c h i t i s and 

e m p h y s e m a and e a r l i e r l i t e r a t u r e t hus m a k e s m e n t i o n of the " E m p h y s e m a 

h e a r t " . It w a s , h o w e v e r , soon r e c o g n i s e d tha t t h e r e w e r e m a n y o t h e r f o r m s 

of c h r o n i c lung d i s e a s e b e s i d e s b r o n c h i t i s and e m p h y s e m a in wh ich r i g h t 

v e n t r i c u l a r e n l a r g e m e n t and f a i l u r e w a s the f inal o u t c o m e . S ince c e r t a i n 

l e s i o n s of the h e a r t (e , g. m i t r a l s t e n o s i s , c o n g e n i t a l a n o m a l i e s , c h r o n i c left 

v e n t r i c u l a r f a i lu re ) w e r e found to c a u s e r i g h t v e n t r i c u l a r h y p e r t r o p h y and 

f a i l u r e , c h r o n i c c o r p u l m o n a l e w a s v a r i o u s l y def ined and m u c h confus ion 

fo l lowed / . . . 
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followed. It was only as recent ly as 1961 that a World Health Organisat ion 

Commit tee , appointed to sor t out the confusion, put forward i ts r epor t c lea r ly 

defining cor pulmonale and offering a logical c lassif icat ion of i ts causes . 

Even more recent ly the cardiomyopathies , with special dominance 

of two impor tant idiopathic types in Africa, have come into prominence . 

Much in t e r e s t and attention have been concentrated on these two forms of hea r t 

fai lure, and at p resen t many r e s e a r c h t eams in different countr ies a r e working 

towards finding the cause or causes responsib le for the production. 

AIMS OF THE PRESENT THESIS 

The purpose of this study is to invest igate , from p o s t - m o r t e m 

m a t e r i a l , the different aet iological types of hea r t d i sease which occur in the 

African population in Durban and i ts envi rons . 

In order to achieve this it was n e c e s s a r y f i rs t ly to a s s e s s the 

overa l l incidence of deaths from hea r t failure among these people. 

The l i t e ra tu re on the subject is reviewed in o rder to compare the 

incidence, complicat ions and mor ta l i ty in the Natal African 'with African 

communit ies e l sewhere in South Africa and in other p a r t s of Africa. These 

findings a r e compared and cont ras ted also with those r epor t ed in other r ac ia l 

communi t ies in o rder to see what significant differences and s imi la r i t i e s exist 

in the pa t te rn of hea r t d i sease between the var ious r ac i a l groups . 

Special r e fe rence is made to right vent r icu lar hyper t rophy and 

failure in the African with the object of defining the aet iological factors involved 

and if poss ible offering some explanation for the mechan i sm whereby the r ight 

ventr ic le hyper t rophies and finally fai ls . 



P A R T I . 



- 5 -

C H A P T E R I 

DEATHS CAUSED BY HEART FAILURE IN 

THE AFRICAN IN DURBAN 

In the past two decades, although much has been said and wri t ten 

regarding hear t failure in Africa, the main concern has been ei ther the high 

incidence of hea r t failure of obscure origin or the r a r i t y of coronary 

th rombos is in the indigenous population of the continent. There a r e but few 

repor t s in the l i t e ra tu re which deal with the overa l l incidence of mor ta l i ty 

from hear t failure, as a s s e s s e d from necropsy ana lys i s . The field has 

been adequately covered in the Transvaa l by B e c k e r ' s (1946) analysis of 

ca rd iovascu la r d i seases in the African and Coloured subjects in Johannesburg, 

and la ter by Siew (1958) in a comparat ive analys is of card iovascular d i sease 

in the African, Coloured and White r a c e s on the Witwatersrand, but there have 

as yet been no adequate supplements of these works by s imi la r studies from 

ei ther Natal or other cen t res in the Republic. In fact, with a few exceptions, 

the continent as a whole lacks information of this na tu re . 

i t was thought n e c e s s a r y therefore , as a p re l imina ry step, to 

a s s e s s the incidence of deaths caused by hear t failure in the African 

population of Durban. For comparat ive purposes it was only possible to 

include p o s t - m o r t e m data on the Indians in Durban. 

Becker (1946) from an analys is of 3, 000 consecutive necrops ies on 

African and Coloured pat ients found that while the lowest incidence (10%) of 

card iovascu la r d isease occu r r ed during the f i rs t decade of life, there was a 

steady inc rease in frequency thereaf ter , reaching a peak of 90% in pat ients 

over sixty yea r s of age. No difference in incidence between the two sexes 

was observed, and the author also r e m a r k e d that there was no evidence of any 

par t i cu la r r ac ia l susceptibi l i ty to card iovascular d isease among the African 

and Coloured people of South Africa. Becker r eco rded the incidence of 

card iovascu la r d isease among these subjects as being 46% and concluded that 

while / . . . 
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while card iovascular d isease in general was responsible for an a l l -age average 

incidence of 12% of all deaths in routine necrops ies on African and Coloured 

pat ients , congestive hea r t failure accounted for 11% of all deaths. 

Siew (1958) analysed necropsy s ta t i s t ics covering a per iod of 

twenty-one yea r s (1936-1956 inclusive) and stated that the incidence of 

ca rd iovascu la r d isease at necropsy was higher in the White r ace s (41%) than 

in the African (2 5%) or the Coloured (31. 8%) r a c e s . No difference was found 

in the sex incidence in any of the three rac ia l groups . 

F r o m Eas t Africa, Vint (1937), in a s e r i e s of 1, 000 consecutive 

p o s t - m o r t e m s on African subjects , found the incidence of deaths due to d i sease 

of the card iovascular sys tem in general to be 5. 6%. Davies (1948) cons idered 

congestive hear t failure re la t ive ly common at Mulago Hospital , Uganda, with 

an incidence of 6. 2% for all age groups in 3, 705 nec rops ie s . In 1, 000 

consecutive necrops ies on African patients in Sal isbury, Rhodesia, the 

incidence of cardiac d i sease was found to be 6. 7% (Gelfand, 1957). 

MATERIAL AND METHODS 

This section r e p r e s e n t s a review of necropsy r e c o r d s , and the 

m a t e r i a l studied consis ts of 9, 898 consecutive routine p o s t - m o r t e m s 

per formed on African and Indian pat ients at King Edward VIII Hospital during 

the five year per iod June, 1958 to December , 1962. Medico- legal pos t ­

m o r t e m s a r e not included. 

During the per iod under considerat ion necrops ies were per formed 

by var ious pathologists and every case was routinely studied by the usual h i s to ­

logical methods. F r o m July, 1959 a fair number of p o s t - m o r t e m s were 

personal ly performed. 

ANALYSIS / . . . 
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ANALYSIS O F MATERIAL 

Population Sampled 

The necropsy m a t e r i a l for the survey was drawn from both King 

Edward VIII Hospital and i ts subsidiary hospital in Clairwood. These 

hospi tals a r e situated in Durban and together serve the major i ty of the 

immedia te African and Indian population of the city and i ts pe r i -u rban a r e a s . 

Through r e f e r r a l from d is t r i c t hospi ta ls and cl inics a smal l propor t ion of 

pa t ien ts a r e drawn from many a r e a s within the Prov ince . 

The African population attending these hospi tals consis ts mainly 

of Zulus employed in indus t ry as unskil led or semiski l led labour, in 

commerce as shop hands and m e s s e n g e r s , and in domestic se rv ice . In 

compar i son , only a ve ry smal l number of doctors , nu r s e s , school t eache r s 

and bus inessmen use these s e rv i ce s . As in any large town or city in the 

Republic, the great major i ty a re det r ibal ised, living in an environment which 

is wholly wes tern ised , and a r e therefore different from African communi t ies 

in r e m o t e r pa r t s of the continent. 

The major i ty of Indian patients a r e mainly from the lower-middle 

and poore r c l a s ses and a r e therefore not r ep resen ta t ive of the Indian 

population of Durban as a whole. 

Age and Sex Distr ibution of Pa t ien ts Sampled 

All age groups , with the exception of neo-nata l deaths, have been 

included. It is re levant to mention that few African pat ients a r e able to 

state their age accura te ly and in many ins tances a rough es t imate of age had 

been made on admiss ion to hospi ta l . Such e s t ima te s were based par t ly on 

appearances and par t ly on recol lec t ion of impor tant events . Five pat ients 

whose ages were not s tated have been excluded from the ana lys i s . 

The age and sex distr ibution of African subjects is shown in 

Table 1. It will be noted that more than half (59. 1%) of all African necropsy 

subjects a r e below ten yea r s of age. In fact the vast major i ty of pat ients 

falling / . . . 



falling into the group one month to nine ye a r s were under three ye a r s of age. 

Of the total number 54% were males and 46% were females . 

TABLE I 

AGE AND SEX DISTRIBUTION IN 9, 069 CONSECUTIVE AFRICAN 

NECROPSIES 

Age 
Groups 

Under 9 yr 
10 - 19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 

70+ 

Total 

No. 

2854 
107 
205 
385 
479 
383 
299 
187 

4899 

Males 
% 

58.2 
2. 2 
4. 2 
7 . 9 
9. 8 
7. 8 
6. 1 
3. 8 

100. 0 

F e m a l e s 
No. 

2505 
118 
255 
333 
263 
279 
267 
150 

4170 

% 

60. 1 
2. 8 
6. 1 
8. 0 
6. 3 
6 . 7 
6 . 4 
3 .6 

100. 0 

Total 
No. 

5359 
225 
460 
718 
742 
662 
566 
337 

9069 

% 

59. 1 
2. 5 
5. 1 
7 . 9 
8 .2 
7. 3 
6 . 2 
3. 7 

100.0 

(Excluded a r e five cases in which ages were unknown) 

TABLE II 

AGE AND SEX DISTRIBUTION IN 829 CONSECUTIVE INDIAN 

NECROPSIES 

Age 
Groups 

Under 9 yr. 
10 ~ 19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 
70+ 

Total 

No. 

108 
20 
18 
37 
79 

100 
63 
44 

469 

Males 
% 

23. 0 
4. 3 
3, 8 
7 . 9 

16. 8 
21.4 
13. 4 

9 . 4 

100. 0 

F. 
No . 

108 
20 
42 
39 
38 
50 
48 
15 

360 

emales 
% 

30. 0 
5. 5 

11. 7 
10. 8 
10. 6 
13. 9 
13. 3 
4. 2 

100. 0 

T< 
No. 

216 
40 
60 
76 

117 
150 
111 

59 

829 

Dtal 
% 

26, 1 
4. 8 
7 . 2 
9 . 2 

14. 1 
18. 1 
13.4 
7. 1 

100. 0 

The / . . . 
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The age and sex distr ibution of Indian cases is set out in Table II. 

Here it will be noted that just over one-quar te r of the cases were under ten 

yea r s of age. 

Deaths Caused by Hear t Fa i lu re 

Cases falling into the above category included (i) congestive hea r t 

failure from any cause other than acute bac te r i a l endocardi t i s , acute 

pe r i ca rd i t i s assoc ia ted with pneumonias and u raemia , and possible toxic 

myocard i t i s occurr ing with diphtheria, typhoid, pneumonia, e t c . , and, (ii) 

those in -whom no evidence of congestive failure was found but death had been 

sudden and resu l ted from some form of hea r t d i sease , e. g. syphilitic hea r t 

d i sease , coronary th rombos i s , e tc . 

Using the above c r i t e r i a , in 9, 069 consecutive African necrops ies 

there were 690 (7. 6%) cases in which hear t failure was incr imina ted as the 

cause of death. Age and sex distr ibution is shown in Table III. The 

a l l -age average mor ta l i ty from hear t failure was found to be 7. 4% in ma les 

and 7. 8% in females . 

In considering the incidence of such detai ls with r ega rd to age at 

t ime of death, the lowest percentage (1. 7%) was shown during the f i rs t decade 

of life, and the highest (20.4%) during the second decade. Thereaf te r , apar t 

from a slight fall in incidence, no definite t rend is apparent and lit t le var ia t ion 

is noted through all age groups . 

The a l l -age average incidence for ma les was 22. 4% and 20. 3% for 

females . The lowest incidence (6. 0%) was again observed during the f i rs t 

decade, and the highest (35. 0%) in the second decade. A drop in incidence 

followed during the next two decades , but from the age of 40 a steady r i s e is 

shown. Although no difference in the sex incidence was noted in the 

African, the Indian showed a slight male preponderance from the 4th decade 

onwards . 

Fig. I compares the incidence of mor ta l i ty according to age in 

decades / . . . 





FIG. I 

INCIDENCE OF HEART FAILURE IN RELATION TO AGE, SEX AND RACE 
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TABLE III 

AGE AND SEX INCIDENCE OF 690 DEATHS FROM HEART 

FAILURE IN 9, 069 CONSECUTIVE AFRICAN NECROPSIES 

Age Total Hear t failure Total Hear t failure ^ Total deaths 
I otal Groups Male 

Yea r s P . M . ' s 
Deaths 

No. % 
Female 
P . M . ' s 

Deaths 
No. % 

P.M. Hear t failure 
N o . % 

Under 9 
10 - 19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 

70+ 

2854 
107 
205 
385 
479 
383 
299 
187 

52 
19 
19 
75 
70 
52 
46 
31 

1. 8 
17. 7 

9. 3 
19. 5 
14. 6 
13.6 
15. 4 
16.6 

2505 
118 
255 
333 
263 
279 
267 
150 

37 
27 
54 
47 
46 
47 
40 
28 

1. 5 
22. 9 
21.2 
14. I 
17. 5 
16. 8 
15.0 
18. 7 

5359 
225 
460 
718 
742 
662 
566 
337 

89 
46 
73 
122 
116 
99 
86 
59 

1. 7 
20.4 

15.9 
17. 0 
15. 6 
14.9 
15.2 
17. 5 

Total 4899 364 7.4 4170 326 7.8 9069 690 7.6 

Table IV shows the age and sex inci dence of the 178 (21. 5%) deaths 

from hea r t failure in 829 consecutive Indian nec rops i e s . 

TABLE IV 

AGE AND SEX INCIDENCE OF 178 DEATHS FROM HEART 

FAILURE IN 829 CONSECUTIVE INDIAN NECROPSIES 

Age 
Groups 
Years 

Total 
Male 
P.M.'s 

Heart failure 
Deaths 

No. % 

Total 
Female 
P.M.'s 

Heart failure 
Deaths 

No. % 

Total 
P.M.'s 

Total deaths 
Heart failure 
No. % 

Under 9 
10 - 19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 
70+ 

108 
20 
18 
37 
79 
100 
63 
44 

2 
7 
4 
8 
21 
27 
21 
15 

1.9 
35.0 
22.2 
21. 6 
26.6 
27.0 
33. 3 
34. 1 

108 
20 
42 
39 
38 
50 
48 
15 

11 
7 
11 
8 
7 
12 
12 
5 

10. 2 
35. 0 
26. 2 
20. 5 
18. 4 
24. 0 
25. 0 
33. 3 

216 
40 
60 
76 
117 
150 
111 
59 

13 
14 
15 
16 
28 
39 
33 
20 

6.0 
35. 0 
25. 0 
21. 1 

23. 9 
26. 0 
29. 7 
33. 9 

Total 469 105 22.4 360 73 20.3 829 178 21. 5 

The / . . . 
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TABLE V. 

COMPARISON OF INCIDENCE OF DEATH FROM HEART FAILURE IN 

AFRICAN AND INDIAN SUBJECTS UNDER AND OVER 10 YEARS OF AGE 

Age 
Groups 
Years 

Up to 9 
10 & over 

Total 

N 

A F R I C A N 
m , Deaths 
Total 

Hear t Fi 
ec rops ies ,_ 

No. 

5359 
3710 

9069 

89 
601 

690 

from 
ailure 

% 

1. 7 
16. 2 

7 . 6 

I N D I A N 
^ , Deaths from 
Total 

-,. . Hear t .b a i lure 
Necrops ies T̂ m ^ No. % 

216 
613 

829 

13 
165 

178 

6.0 
26. 9 

21 . 5 

decades for both sexes and both r ace groups . African male and female 

deaths from hear t failure a r e lower than those of the corresponding sexes in 

Indians, and also lower at all corresponding age groups . 

The patient m a t e r i a l sampled in the two r aces differs mainly in 

numbers included in the age group I month - 9 y e a r s . Table V shows that 

in subjects 10 years and over , although the difference (Africans 16. 2%, 

Indians 26. 9%) is less marked , the incidence of deaths from hear t d isease 

is st i l l lower in the Afr icans . 

DISCUSSION 

It is ex t r emely difficult to a s s e s s the incidence of a fatal d isease 

in any given population. In o rde r to obtain an accura te pic ture of deaths 

caused by disease of the hea r t for ins tance, one would requ i re necropsy 

s ta t i s t i cs based on all deaths in the population under considerat ion, over a 

lengthy per iod. Such s ta t i s t ica l information is not avai lable. Even if it 

were , it would still be subject to the c r i t i c i s m that necrops ies a r e pe r fo rmed 

by many different pathologists who will cer ta in ly differ with r e g a r d to the 

diagnostic c r i t e r i a used, and whose terminology is known to vary one from 

another . In addition, nec rops ies a r e per formed on a highly select ive group, 

and / . . . 
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and to what extent they reflect the general population is not known. The 

p resen t survey need not even reflect the hospital incidence of mor ta l i ty from 

hear t fai lure, since not all deaths occurr ing within the hospital a re 

invest igated in the p o s t - m o r t e m room. Necropsy studies, never the less , 

a r e of immense value today despite these l imitat ions , and while they lack 

exactness they remain the only means of confirming clinical evidence in the 

major i ty of cases and obtaining some pic ture , however crude, of the incidence 

of a fatal d i sease . 

Before any compar ison can be drawn with studies repor ted from 

e l sewhere , al lowances must be made for differences in patient m a t e r i a l with 

r e g a r d to sex, age, and to some extent r ace , between this and other s e r i e s . 

Of the necropsy subjects in the s e r i e s analysed by Becker (1946) 73% were 

males and the bulk of his pat ients were between 20 - 50 yea r s of age ; 11. 2% 

were under 10 y e a r s of age. In the p resen t study the sex var ia t ion is l e s s 

marked (54% males and 46% females) , and more than half our cases (59- 1%) 

were under 10 yea r s of age. In addition, B e c k e r ' s figure of 11% (percentage 

deaths caused by congestive hea r t failure) included Coloured pat ients , and 

Siew (1958) has shown the incidence of card iovascu la r d isease in the Coloured 

(31. 8%) to be slightly higher than that in the African (2 5%). It is therefore 

not surpr i s ing that the a l l -age average incidence obtained in the p resen t 

s e r i e s (7. 6%) is lower than that r epor t ed by Becker . 

While the o v e r a l l incidence of hea r t failure in the African in 

Durban ag ree s with that r epo r t ed by Davies (1948) and Gelfand (1957), it is 

unfortunate that detai ls of their patient ma te r i a l with r e g a r d to age and sex 

a r e not known. The incidence of 5. 6% for al l deaths from card iovascular 

d i sease in general , r epo r t ed from Eas t Africa (Vint 1937), appea r s to be 

lower than that of a s imi la r r ace group in Durban. 

Although the incidence of deaths due to hea r t failure is lower in 

the African for all age groups and for both sexes than in the Indian, the 

genera l pa t te rn tends to be s imi la r (Fig. I). In both r a c e s the lowest 

incidence was observed during the first decade and the highest in the second 

decade I . . . 
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decade of life, with a slight: fall in incidence thereaf te r . The very low 

incidence r eco rded during the f irs t decade in Africans par t icu la r ly , can be 

explained on the bas is that in Durban a, considerable number of deaths in 

chi ldren a r e caused by malnutr i t ion and infection. It has been stated above 

that the major i ty of cases falling within this age group were under 3 yea r s of 

age. Wainwright (1964) r epor t ed that 92% of all deaths in chi ldren under 3 

yea r s of age, at King Edward VIII Hospital , were found at necropsy to have 

been due to malnutr i t ion and /o r infection. The r e su l t s obtained for this age 

group a r e therefore not comparable with figures repor ted in other populations, 

pa r t i cu la r ly those of white r a c e s in South Africa and most other count r ies . 

The general ly lower ra te shown among Africans in the f irs t th ree 

decades of life, in compar i son with the Indian, may also be due to a higher 

death ra te from infections and from malnutr i t ion in the African. As shown 

in Tables I and II there a r e compara t ive ly fewer deaths from all other causes 

in the African, during the second and third decades of life, and hear t d isease 

appears to be an impor tant cause of mor ta l i ty at these ages . On compar ison 

this finding is s imi lar to that observed among Indians. 

The difference in incidence between the two r a c e s is leas t marked 

in the fourth decade of life, but thereaf ter the African does not show the same 

inc rease in incidence as the Indian. The most likely explanation for this 

appears to lie in the behaviour of a the romatos i s in these two r ace groups . 

As mentioned, Becker (1946) r epor t ed that the incidence of card iovascular 

d isease in the African after the age of 60 was in the region of 90%, and that 

after the age of 40 some abnormal i ty of the card iovascular sys tem was p re sen t 

in two-thi rds of his c a s e s . This , however, is not ref lected in mor ta l i ty 

s ta t i s t i cs to the same degree . Becker (1946) concluded that the commonest 

card iovascular lesion among the African and Coloured r a c e s was 

a the romatos i s , and showed that its incidence i nc r ea sed with age. He 

concluded further, that while it v/as difficult to a s s e s s how far a theroma 

contributed towards a fatal outcome, only 0. 4% of all deaths in his pat ients 

could be r ega rded as being the di rect resu l t of a the roma. Quoting the above 

author / . . . 
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author, ". . . . there a r e many ins tances too where a theroma has produced 

significant d isease of the card iovascular sys tem but the fatal outcome was due 

to some other cause . " Vint 's (1937) findings were s imi l a r . However, 

Wainwright (1961) has shown that a theromatous involvement of the aor ta and 

coronary vesse l s i s of a l e s s e r degree in the African than in both the Indian 

and White r a c e s . 

Apart from the overa l l difference in incidence between African and 

Indian subjects , the Indian showed a slight male preponderance of deaths due 

to hea r t failure, while no sex difference was observed in the African. This 

t rend among the Indians was noted regu la r ly through al l age groups after the 

thi rd decade. Among Afr icans , although more female deaths from hear t 

failure a re noted in the second and thi rd decades , no definite t rend is apparent 

thereaf te r . While this may be a pa t tern of d isease in the African, it is 

possible that it could be accounted for by e r r o r s in e s t ima tes of age. 

Siew (1958) has shown that at necropsy the incidence of 

card iovascular d isease was lower in the African than in the Coloured and 

White r a c e s on the Wi twaters rand . The p resen t study indicates a lower 

incidence of deaths from hear t failure in the African than in the Indian in 

Durban. 

SUMMARY 

The all age average incidence of deaths from hear t failure in the 

African in Durban is a lmost 8%. This is lower than that observed for 

Indians (21. 5%). After the age of 10 ye a r s the difference is l e ss marked, 

but the African st i l l shows by compar i son a lower incidence. 

The var ia t ions in incidence in the different race and age groups 

a r e d iscussed . 
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C H A P T E R I I 

A COMPARATIVE REVIEW OF THE LITERATURE OF 

THE MAJOR CAUSES OF HEART DISEASE 

Card iovascula r d i sease is at p resen t a major cause of death and 

disabil i ty in adult life in many countr ies , and the aetiological types a r e known 

to vary not only between countr ies but also between communit ies and sexes 

within the same country (Puffer and Verhoes t rae te 1958). It has been 

suggested that such var ia t ions may be due ei ther to differences in the 

terminology and classif icat ions used in stating causes of death, or that they 

may in fact be t rue differences in the pa t tern of d i sease . 

CORONARY HEART DISEASE 

Wide differences in mor ta l i ty from coronary hea r t d isease have 

been repor t ed amongst the white populations of countr ies on the same 

continent, e. g. F rance and Finland (W. H. O. 1956), and also in different 

regions of the same country, e. g. Finland (Keys et a l . 1958) and the United 

States of Amer ica (Sauer 1962). Kent et al . (1958) demonst ra ted marked 

var ia t ions within the same section (Manhattan) of a city (New York City). 

Although differences in the incidence of coronary a r t e r y d isease 

have been repor ted in the white r a c e s of South Africa (Schwartz et al . 1958), 

e x t r e m e s in mor ta l i ty from this form of hear t d i sease in the ethnic groups of 

the country a r e best i l lus t ra ted by a compar ison of i ts White and African 

populations (Vogelpoel and Schr i re 1955; Schwartz et a l . 1958; Reef and 

I saacson 1962; Walter 1963; Seftel et al . 1963; Bradlow et al . 1964). 

Not only is this d isease ex t remely common in the former , but i ts incidence is 

said to rank among the highest in the world (Bradlow et al . 1964). Death 

and disabil i ty from coronary a the ro sc l e ro s i s and myocard ia l infarction a r e , 

on the other hand, r a r e in the African in South Africa. Becker (1946) 

repor ted that a theroma was the most common of all card iovascular lesions in 

the / . . . 
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the A f r i c a n , o c c u r r i n g in 27 . 5% of r o u t i n e n e c r o p s i e s . A s m e n t i o n e d in the 

p r e c e d i n g c h a p t e r , t h i s i s not r e f l e c t e d in m o r t a l i t y s t a t i s t i c s ; B e c k e r h i m s e l f 

found i t to be a d i r e c t c a u s e of dea th in only a s m a l l p e r c e n t a g e of c a s e s in h i s 

s e r i e s . F r o m t h e i r c o m p a r a t i v e s tudy, H igg in son and P e p l e r (1954) 

c o n c l u d e d that whi le the i n c i d e n c e of a t h e r o m a t o s i s m a y be h igh in A f r i c a n s , 

t hey do not deve lop the s a m e d e g r e e of a o r t i c o r c o r o n a r y a t h e r o m a found in 

the Whi te r a c e s . 

S t r o n g e t a l . (1959) , f r o m a n e c r o p s y s tudy of a o r t i c l e s i o n s i n 

Ban tu s u b j e c t s up to the age of 40 y e a r s a s c o m p a r e d wi th t hose of a s i m i l a r 

g r o u p of Whi te and N e g r o s u b j e c t s in New O r l e a n s , found tha t a l though fat ty 

s t r e a k i n g of the a o r t a w a s c o m p a r a b l e in a l l t h r e e g r o u p s , f i b r o u s p l a q u e s 

w e r e m u c h l e s s f requen t in the Ban tu than in the o t h e r two g r o u p s s t u d i e d . 

L a u r i e and Woods (1958) s u g g e s t e d tha t the A f r i c a n w a s not f r ee 

f r o m a t h e r o m a or i t s c e r e b r a l c o m p l i c a t i o n s a s s t a t e d by p r e v i o u s a u t h o r s . 

S u b s e q u e n t l y they ( L a u r i e et a l . I960) r e p o r t e d tha t a l though a c u t e c a r d i a c 

i n f a r c t i o n w a s u n c o m m o n , i s c h a e m i c m y o c a r d i a l f i b r o s i s w a s often found in 

the A f r i c a n , f r e q u e n t l y l ead ing to ' c r y p t o g e n i c ' h e a r t f a i l u r e in t h e s e p e o p l e . 

W a i n w r i g h t (1961) , f r o m h i s c o m p a r a t i v e s t u d y of the A f r i c a n , 

I nd i an and Whi te r a c e s in D u r b a n , c a m e to the c o n c l u s i o n tha t the d e g r e e of 

a t h e r o m a t o u s i n v o l v e m e n t of the a o r t a and c o r o n a r y a r t e r i e s i s l e a s t in the 

A f r i c a n , i n t e r m e d i a t e in the Ind i an , and m o s t m a r k e d in the Whi te r a c e s . 

Whi le the r e a s o n o r r e a s o n s for t h i s d i f f e r e n c e canno t yet be 

e x p l a i n e d , c e r t a i n p h y s i o l o g i c a l r a c i a l p e c u l a r i t i e s have b e e n shown to e x i s t . 

S c h l e s i n g e r (1940), f r o m h i s i n j e c t i o n s t u d i e s of the c o r o n a r y a r t e r i e s , 

c o n s i d e r e d tha t i n h e r i t e d p a t t e r n s of c o r o n a r y a r t e r y d i s t r i b u t i o n m a y be 

r e s p o n s i b l e for the f a m i l i a l and s e x d i s t r i b u t i o n of c o r o n a r y h e a r t d i s e a s e . 

B r i n k (1949), u s i n g the S c h l e s i n g e r t e c h n i q u e , d e m o n s t r a t e d tha t the 

m a j o r i t y of Ban tu h e a r t s b e l o n g e d to the r i g h t c o r o n a r y p r e p o n d e r a n c e p a t t e r n , 

and tha t t h e r e w a s a s i g n i f i c a n t l y d i f f e ren t a n a t o m i c p a t t e r n in the A f r i c a n 

h e a r t , a n e x t r a b r a n c h of the lef t c o r o n a r y , w h i c h he d e s c r i b e d and c a l l e d the 

r.hird p r i m a r y d i v i s i o n . T h i s f inding i m p l i e d a b e t t e r i n t e r c o r o n a r y 

a n a s t o m o s i s / . . . 
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anas tomosis in the African. Singer (1959) failed to demons t ra te any 

significant difference in the anatomical dis tr ibut ion of the coronary a r t e r i e s 

in the hea r t s of these subjects as compared with White and Coloured peoples . 

Laur ie and Woods (1958) suggested that functionally inher i ted coronary 

anas tomoses a r e p resen t in the major i ty of h e a r t s , and that these inher i ted 

pa t t e rns , while protect ing some individuals against i schaemic hea r t d i sease , 

would modify the condition in o the r s . Their c la im that this applied to all 

r a c e s (Laur ie 1959, Laur ie and Woods 1959) has been refuted by Pep l e r and 

Meyer (I960) who, from a study of both African and European h e a r t s , confirmed 

the p resence of a be t ter anastomotic blood supply in the African. 

Differences in the s e r u m choles tero l level have been shown to exist 

in the var ious rac ia l groups . Bronte-Stewar t et a l . (1955) repor ted lower 

s e rum choles tero l and total s e r u m lipid values in the African than in the 

Coloured or White r a c e s in South Africa. Brock and Gordon (1959) also 

found the mean s e rum choles tero l level to be higher in the Whites than in the 

Afr icans . A lower level in African subjects has a lso been repor ted by 

Higginson and Pep le r (1954), and more recent ly by Jouber t et al . (1961) in 

the urban Zulu adults of Natal . Similar r e su l t s have been repor t ed in 

Niger ia (Gordon 1958). Shaper and Jones (1959) found s e r u m choles tero l 

levels to be lower in the African than in the Indian in Uganda. F r o m their 

p r i son study of White and African volunteers , Antonis and Bersohn (1963) 

found the s e r u m lipid pa t t e rns in the two r a c e s to be a lmost identical . On 

a diet containing 15% ca lo r i e s in the form of fat the pa t t e rn in both was that of 

the urban African population. After feeding diets containing 40% ca lor ies in 

the form of fats, the s e r u m lipid pa t t e rns of both r a c e s were again s imi la r , 

but co r r e l a t ed with that of the White population. 

Severa l s tudies concerning blood coagulation in the African have 

been published. Gil lman et a l . (1957) r epor t ed high fibrinolysin levels in 

the African. Merscky et al . (I960) r epor t ed higher p lasma levels of 

antihaemophil ic globulin, and be t te r p ro thrombin consumption, in the African 

than in the Whites. These authors a lso found lower p lasma pro thrombin and 

s e r u m / . . . 
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s e r u m factor VII levels in Afr icans , and noted that these subjects l ibera ted 

more p lasma thromboplast in and showed a faster fibrinolytic activity than 

did "Whites. 

Another difference is the p resence of pecul iar e lec t rocard iographic 

pa t t e rns which, while abnormal for White r a c e s , appear to be compatible with 

normal health in the African (Grusin 1954; Powell 1959). Similar findings 

have also been repor t ed from E a s t Africa (Somers and Rankin 1962). 

Conclusions 

Except for Laur ie and Woods, there is genera l agreement in the 

l i t e ra tu re that complicat ions of coronary a r t e r y d isease a r e uncommon in the 

African, and that although the incidence of a the romatos i s may be high in this 

population, the degree of involvement is less than that found in the other r a c e s 

in South Africa and in White and Negro populations in other continents. 

While cer ta in physiological r ac ia l pecular i t i es a r e known to exist in the var ious 

race groups and appear to co r r e l a t e with the incidence of coronary hea r t d i sease 

in the different r a c e s , the p r e c i s e mechan i sm of a t h e r o s c l e r o s i s sti l l r ema ins 

obscure . The inference that the African may have a diminished thrombotic 

tendency can only be speculat ive at this s tage, since c e r e b r a l th rombos is is as 

common in the African as in the White population (Snyman 1962). 

CARDIOMYOPATHY 

Whereas morbidi ty and mor ta l i ty from coronary hea r t d isease is 

uncommon in the African by cont ras t with other r a c e s , a form of hea r t 

d i sease , of obscure aetiology, is commonly encountered in the African 

inhabitants of South Africa but is r a r e l y seen in the other r a c e s . Since 

Bedford and Konstam (1946) f i rs t drew attention to a type of hea r t failure 

of unknown origin, in West and E a s t African t roops , numerous r e p o r t s have 

appeared on idiopathic forms of hea r t d isease in Africa. It is now general ly 

believed that there a r e two forms of hea r t failure of obscure or igin common in 
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Africa. These occur mainly in the indigenous inhabitants , very infrequently 

in other r a c e s , and a re r a r e l y seen in Wes te rn count r ies . 

F i r s t ly , endomyocardial f ibrosis as desc r ibed by Davies (1948), 

Ball et al . (1954) and Wil l iams et al (1954) in Uganda. The d isease , 

however, is not confined to Uganda, but is known to occur in other t ropica l 

countr ies (Davies and Coles I960). The pathological features of 

endomyocardial f ibrosis , briefly, a re cha rac t e r i s ed by deep sca r r ing of the 

endocardium, often beginning at the apex of one or both vent r ic les and spreading 

along the inflow t rac t to involve the papi l lary musc le s , chordae tendinae, and 

the pos te r io r cusps of the a t r io -ven t r i cu la r valves . Males and females a r e 

equally affected, and the d isease has been repor t ed in pat ients of from 4 yea r s 

to over 70 yea r s of age . Embol ic phenomenon is r a r e l y observed in this 

form. 

The second type, occurr ing mainly in South Africa, was descr ibed 

by Gil landers (1951), from Johannesburg , as 'Nutri t ional Hear t Disease ' and 

by Becker et al . (1953) also from Johannesburg as 'Cardiovascular 

Collagenosis with P a r i e t a l Endocardia l T h r o m b o s i s ' . Higginson et al . 

(1952) descr ibed the pathological features in h e a r t s of pat ients present ing 

s imi l a r ly to those r eco rded by Gi l landers . F r o m the published proceedings 

of a seminar held in the Univers i ty of the Wi twaters rand (1957) it i s apparent 

that the above authors were in fact descr ibing the same condition, but differed 

in r e g a r d to the possible causat ive p r o c e s s e s involved. Much of the recen t 

l i t e ra tu re on this form of hea r t d isease appears under the names of 

'Cardiomyopathy ' (Cosnett 1962; Powell and Wright 1965; Reid 1966), or 

'Cryptogenic Heart Disease ' (Higginson et al, I960). The t e r m 

cardiomyopathy will be used throughout this work. 

The pathological features in cardiomyopathy consis t of an 
tr 

enlarged hea r t with varying degrees of hyper t rophy and dilatation of e i ther 

one or both ven t r i c l e s . Mura l thrombi a r e frequently p resen t , pa r t i cu la r ly 

in the r ight a t r i a l appendage and left vent r ic le , and in cont ras t to 

endomyocardia l f ibrosis , embolic phenomena a re frequent. F ib ros i s of the 
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endocardium is often patchy, r a r e l y diffuse, and may be absent a l together . 

Valvular involvement is very r a r e . A slight male preponderance is 

r epor ted (Higginson et a l . I960), and although the d isease frequently affects 

adults a s imi lar form of hea r t d isease has been descr ibed in African chi ldren 

(Altman and Stein 1956). 

Cardiomyopathy has been repor ted as occurr ing in Southern 

Rhodesia (Gelfand 1957, Baldachin 1963), and Edington and Jackson (1963) 

concluded that both endomyocardial f ibrosis , s imi la r to that descr ibed in 

Uganda, and cardiomyopathy as seen in South Africa, occur in Ibadan, Niger ia . 

Isola ted cases of idiopathic cardiac hypertrophy, having features s imi la r to 

those seen he re , have also been repor ted from other pa r t s of the world 

(Brigden 1957, Flynn and Mann 1946). The exact re lat ionship of 

cardiomyopathy to pos tpar tum or pe r ipa r tum cardiomyopathy, as descr ibed 

by Seftel and Susser (1961) and Reid (1961), is not known. However, the 

type connected with pregnancy is known to have a be t te r prognosis , with 

complete r ecove ry in many ca se s , and fatal ca ses a r e repor ted to show 

pathological features s imi la r to those not assoc ia ted with pregnancy (Schwartz 

et a l . 1958). 

The aetiology of endomyocardial f ibrosis and cardiomyopathy 

r ema ins obscure . Whenever these two forms of hea r t d isease have been 

c r i t i ca l ly compared (Thomas et a l . 1954; Seminar Univ. of Wits. 1957) the 

conclusion has always been that they a r e two separa te cl inical and 

pathological ent i t ies . Davies and Coles (I960) concluded that ". . . the 

detailed distinctions between them a re g rea t e r than their few s imi l a r i t i e s . " 

However, Edington and Jackson (1963), while drawing no conclusion with 

r e g a r d to aetiology, cons idered that endomyocardial f ibrosis and 

cardiomyopathy may be s tages in one pathological p r o c e s s . They 

postulated that the myopathy in South Africa is more acute in type so that 

endomyocardial f ibrosis is uncommon, whereas in Uganda the condition is 

m o r e chronic , and as a r e su l t the endocardium is severe ly affected. 

Gi l landers (1951) noted that the diet of his pat ients was deficient 
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both quantitatively and qualitatively, and found that, with the exception of 

cases of advanced d i sease , the major i ty improved when a wel l -balanced ward 

diet was used as the sole form of therapy. Pa t ien ts maintained on deficient 

diets de ter iora ted , and fu r thermore , r e l apses readi ly occur red when the 

deficient home diet was substi tuted in those who had improved on the balanced 

d ie ts . Similar ly , r e l a p s e s occu r r ed when pat ients r e tu rned to their home 

environment and diet. The clinical pic ture thereaf ter was one of r e c u r r e n t 

r e l apse s until finally the d isease became re f rac to ry to any form of therapy. 

Gi l landers thus considered chronic malnutr i t ion to be the possible aet iological 

factor responsible and therefore called the d isease "Nutri t ional Hear t D i sease" . 

Becker et al . (1953), from a study of 40 cases showing changes 

s imi la r to those descr ibed by Gil landers (1951) and Higginson et a l . (1952), 

observed widespread focal involvement of connective t issue in most o rgans , 

but pa r t i cu la r ly in the hear t . The histological pic ture closely r e sembled 

features p resen t in 'diffuse collagen d i sease ' but lacked cha rac te r i s t i c lesions 

of rheumat ic fever, p e r i a r t e r i t i s nodosa, lupus e ry thematos i s , or diffuse 

s c l e rode rma . They therefore called this type "Cardiovascular Collagenosis". 

Abrahams (1959), from a study of hear t failure in African subjects 

in Ibadan, finding Aschoff-like nodules in the endomyocardium and myocard ium 

in addition to the features of endomyocardial f ibrosis (as descr ibed in Uganda), 

suggested that the la t ter might r ep re sen t an unusual express ion of rheumat ic 

fever, pa r t i cu la r ly in a r e a s where the la t ter d isease is uncommon in its 

typical form. Rheumatic heart, d i sease in i t s usual form is said to be r a r e 

in Ibadan. 

Subsequently Abrahams and Brigden (1961) reaff i rmed this opinion, 

and added that factors such as anaemia, pa ras i t i c infestations and prote in 

malnutr i t ion combined with rheumat ic fever, might produce endomyocardial 

f ibros is . While les ions resembl ing those of rheumat ic fever have not been 

descr ibed in cases repor ted from Uganda, recent cl inical and haemodynamic 

studies in Uganda show a s imi la r i ty to the d isease descr ibed in Nigeria 

(Shillingford and Somers 1961). However, rheumat ic fever in its typical 
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form does occur in Uganda (Shaper and Jones I960). 

Shaper (1966) repor ted a difference in the prevalence of 

endomyocardial f ibrosis and rheumat ic hear t d isease among the Baganda and 

Rwandan t r ibes living in the same a r e a s in Uganda. While accepting the 

possibi l i ty that endomyocardial f ibrosis may be a d isorder s imi lar to 

rheumat ic hear t d isease in being a hypersensi t iv i ty response to some infection, 

he s tated that even if the former were a response to s t reptococcal infection it 

was wiser not to state that endomyocardial f ibrosis might be another form of 

rheumat ic hear t d i sease , since the rheumat ic element is not evident in any of 

the published ca se s . Shaper suggests therefore that endomyocardial f ibrosis 

is another form of hypersens i t iv i ty response to s t reptococci , and that an 

immunological factor such a s m a l a r i a may a l ter the response in some to 

s t reptococcal infections. 

Conclusions 

There appear to be two distinct cl inical and pathological types of 

hea r t d isease of obscure origin, occurr ing commonly in the African inhabitants 

of the continent but r a r e l y repor ted in the other r a c e s or in other pa r t s of the 

world. Although endomyocardia l f ibrosis is common in Uganda, 

cardiomyopathy has not been observed. In South Africa and Southern 

Rhodesia cardiomyopathy is frequently encountered, but there have been no 

r epo r t s to suggest that endomyocardial f ibrosis , as seen in Uganda, occurs in 

e i ther of these count r ies . 

In Niger ia conventional rheumat ic hea r t d isease is uncommon, so 

that endomyocardial f ibrosis has been postulated to be an unusual express ion 

of rheumat ic fever. Yet conventional rheumat ic hea r t d isease is common 

both in Uganda, where endomyocardial f ibrosis i s prevalent , and in Southern 

Africa where it i s r a r e l y seen. 

There also appear to be var ian ts of cardiomyopathy which, while 

differing in r e g a r d to cl inical course and prognosis , show s imi la r pathological 

change? in the hea r t . 
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The possibi l i t ies therefore a re : 

(1) that endomyocardial f ibrosis and cardiomyopathy a re different s tages 

of a single pathological p r o c e s s , differing in react ion perhaps to 

local cl imatic and environmental fac tors , or to individual 

susceptibi l i ty and response to d i sease ; 

(2) that endomyocardial f ibrosis and cardiomyopathy constitute two 

independent d i s ea se s , the different types of cardiomyopathy being 

s tages in the one d isease ; 

(3) that all types a r e separa te d isease ent i t ies , each based on an ent i re ly 

different aetiological p r o c e s s or agent. 

RHEUMATIC HEART DISEASE 

Rheumatic Feve r is a sys temic , non-suppurat ive , inf lammatory 

d isease with a tendency to r e l apse . The basic lesion is a fibrinoid 

degenerat ion and nec ros i s of the ground substance and collagen t issue of many 

organs , but especial ly of the hear t and joints . The d i sease , which is the 

commonest cause of acute inf lammatory les ions in the hear t , usual ly begins in 

young pe r sons of ei ther sex and may affect any r a c e . It i s , however, 

uncommon for rheumat ic fever to occur after middle age. 

Rheumatic Fever is often preceded by a Beta-haemolyt ic , group-A 

s t reptococcal infection of the upper r e s p i r a t o r y t r ac t , and is at p resen t 

bel ieved by most author i t ies to be a hypersens i t iv i ty phenomenon resul t ing 

from this infection. The d isease is therefore l ikely to occur wherever 

group-A s t reptococcal sore throa ts a r e prevalent . 

While the re la t ive incidence of rheumat ic hea r t d isease va r i e s 

great ly in different pa r t s of the world rheumat ic fever is apparent ly on the 

decline (White 1951). It r e m a i n s , however, with hypertensive and 

coronary a r t e r y d i s ea se s , one of the three common types of hea r t d i sease . 

Rheumatic hear t d isease has been shown to be common among the 

indigenous inhabitants in many pa r t s of Africa (Heimann et a l . 1929; 
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Becker 1946; Schwartz et a l . 1958,in South Africa; Ga l fand l957 , and 

Baldachin 1963,in Southern Rhodesia; Shaper and Wil l iams I960 in Uganda; 

Halim and Jacques 1961 in Sudan; Beet 1956 in Nor thern Niger ia) . 

Edington (1954) and Hawe (1954) considered rheumat ic hea r t 

d isease to be uncommon in Accra . In its typical form it is r epor ted to be 

r a r e in Ibadan (Southern Rhodesia) where , if it occurs , it is said to p resen t in 

the unusual form of endomyocardial f ibrosis (Abrahams 1959; Abrahams and 

Brigden 1961). 

Heimann et a l . (1929) concluded that rheumat ic hea r t d isease was 

the most frequent form of cardiac d isease among the non-Whites in South Africa 

and Schr i r e (1958), Schwartz et a l . (1958) and Becker (1946) consider the 

re la t ive incidence of chronic rheumat ic hear t d isease to be comparable with 

that found in the White r a c e s in South Africa. 

No unanimous opinion exis ts regarding the sex incidence of 

rheumat ic fever. While Boyd (1963), Cappell (1964), and White (1951) ag ree 

on a higher incidence among females , Anderson (1966), F r i edbe rg (1966) and 

Thompson and Cotton (1956) state that there is no significant sex predi lect ion. 

Vakil (1949) from India, however con t ra ry to opinion e l sewhere , r epo r t ed the 

incidence to be higher among males than females . 

Becker (1946) found no difference in the sex incidence among the 

African and Coloured people of South Africa. Siew (1958) r ecorded rheumat ic 

hea r t d isease as being the commonest type of card iac d isease among African 

females , while in African males it was found to be the th i rd commonest cause . 

Most other se r i e s e l sewhere in Africa (Davies 1958; Shaper and Jones I960; 

Beet 19 56) contained fewer females because of a smal le r female hospital 

population, making it impossible to draw any conclusions. 

Anderson (1966), in the section on valvular deformit ies of the 

hear t , s ta tes ". . .Among the d i seases producing valvular deformit ies rheumat ic 

fever is the commonest" . According to Vint (1937) and Will iams (1938) 

however, this is not t rue in Eas t African countr ies (Uganda, Kenya and 
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Tanganyika) , where syphilitic ao r t i t i s , with i ts complicat ions involving the 

aor t ic valve, was r epor t ed to predominate . There is general agreement 

in the l i t e ra tu re that the distr ibution of valvular involvement due to rheumat ic 

fever in the African is s imi la r to that repor ted in Western communi t ies . 

Cabot (1926), Campbell and Shackle (1932) and Clawson (1940) 

r eco rded m i t r a l les ions as being commoner in females than in ma le s , while 

the opposite was t rue for aor t ic les ions . Shaper and Will iams (I960) 

r eco rded s imi la r findings among the Africans in Uganda. Becker (1946) in 

South Africa found no difference in the sex incidence of ei ther m i t r a l or aor t ic 

valve involvement in rheumat ic fever. 

Davies (1948) repor ted that fewer cases of rheumat ic valvular 

d i sease were encountered in the African after the age of 40 ye a r s than before 

this age. Similar observat ions in South Africa have led to the suggestion 

that the d isease is probably more severe in this r a c e , leading to death at an 

e a r l i e r age (S ch r i r e 1958; B radio w e t a l . 1964). 

In Great Br i ta in , Graham (1955) found that the fully developed 

pic ture of m i t r a l s tenosis r a r e l y occu r r ed before the 14th year . Rheumatic 

valvular d i sease is r epo r t ed as not infrequently occurr ing at a much younger 

age in the African (Beet 1 956} Shaper and Wil l iams I960; Halim and Jacques 

1961). Sen et a l . (1966) have shown that a la rge number of Indians in 

Bombay also p resen t for m i t r a l valvotomy at a much ea r l i e r age . 

Super imposed bac te r i a l endocardi t is is a wel l - recognised 

complication of chronic rheumat ic valvular d i sease . White (1951) r e c o r d s 

an incidence of 5%, whereas Becker (1946) in South Africa observed it in 

approximate ly 30% of all cases of rheumat ic hea r t d isease in African and 

Coloured subjects at necropsy . 

Conclusions 

Rheumatic hea r t d isease is prevalent in most p a r t s of Africa, and 

the distr ibution of valvular involvement with rheumat ic fever is stated to be 

s imi la r in the African to that found in Western communi t ies . No 
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significant sex difference in the incidence of rheumat ic fever among Africans 

has been shown, 

Rheumatic valvular d isease is said to be more severe in the 

African, accounting for a smal le r survival ra te after the age of 40 y e a r s . 

Gross valvular deformit ies a re frequently observed at an ea r l i e r age in the 

African, as in Indian subjects in India. 

HYPERTENSIVE HEART DISEASE 

Although hyper tension has been classif ied in various ways it is 

cus tomary to speak of: 

(1) p r i m a r y or essen t i a l hyper tension - the underlying cause of which 

is not known, and 

(2) secondary hyper tension - the elevated blood p r e s s u r e being 

assoc ia ted with some lesion in the kidney, adrenal , thyroid, or 

pi tui tary. Renal hyper tension is the commonest form of 

secondary hyper tension, and is most frequently caused by 

glomerulonephri t i s both in i ts ea r ly and chronic stage, and by 

chronic pyelonephri t i s . 

Congestive hea r t failure is an important cause of death in pat ients 

with hypertension. Clawson (1941) from an analys is of 2, 597 hypertensive 

pat ients who died as a r esu l t of card iovascular d i sease , found that death was 

due to congestive hea r t failure in 43. 3%, to coronary hea r t d isease in 36%, to 

c e r e b r a l haemorrhage and rena l insufficiency in 20. 7%. E a r l i e r , Murphy 

et a l . (1932) had come to a s imi la r conclusion from a study of 375 

hyper tensive subjects . 

Becker (1946), in South Africa, found congestive hear t failure to 

be the main cause of death in 114 African and Coloured subjects with p r i m a r y 

hyper tens ive a r t e r i o s c l e r o s i s . Unlike White r a c e s , these subjects showed 

an e x t r e m e l y low incidence of coronary hea r t d i sease . 
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Hadfield and Gar rod (1942) repor ted that the major i ty of cases of 

hyper tensive a r t e r i o s c l e r o s i s occur in the age group 50 - 60, males being 

more frequently affected. This would apply to White communit ies in most 

pa r t s of the world. While renal lesions can cause hyper tension at all ages , 

they a r e the commonest cause of a r a i s ed blood p r e s s u r e among younger 

individuals . 

White (1961) s tated that hypertension is universa l ly common in the 

African and Negro r a c e s and may be the most common cause of hea r t d isease 

in Africa. In South Africa, hypertension in the African has been shown to 

be at leas t as common as in the White r a c e s (Schwartz et al . 1958; Scotch 

et a l . 1 961; Ordman 1948), but it is r epor ted to occur a decade e a r l i e r in the 

African (Uys 1956; Schwartz et a l . 1958). Becker (1946) showed the 

frequency of hyper tensive a r t e r i o s c l e r o s i s in the African and Coloured people 

to r i s e steadily with increas ing age, reaching the maximum incidence in the 

sixth decade. 

F r o m the aet iological point of view, essen t ia l hyper tension is the 

mos t frequent type encountered in the African in South Africa (Becker 1946; 

I saacson and Kincaid-Smith 1962), and the i m p r e s s i o n is that malignant 

hyper tension is commoner in Africans than in White r ace s (Uys 1956). 

Seedat (1963) cons idered malignant hyper tension to be a common disease 

among both Africans and Indians in Durban. 

Hypertension is frequently encountered in the African inhabitants 

of Uganda (Williams 1941; Davies 1948), and according to Will iams 

" . . . essent ia l hypertension among the Africans is uncommon and i ts se r ious 

complicat ions a r e quite r a r e " . Hypertension secondary to renal d i sease is 

said to be more impor tant in Uganda. 

Becker (1946) r epor t ed that hyper tensive hea r t d isease was the 

commonest cause of congestive hea r t failure in the Bantu and Coloured peoples 

of South Africa and was responsib le for one- th i rd of al l cases of congestive 

card iac fai lure. Davies (1948) also found hyper tens ive hea r t d isease to be 

the commonest cause of congestive hea r t failure among the Africans in 
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Uganda. While this finding is supported by other o b s e r v e r s in Uganda 

(Davies 1948; Wil l iams 1941; Shaper and Wil l iams I960), mos t inves t iga tors 

in South Africa (Schwartz et al. 1958; Higginson et al . I960; Powell and 

Wright 1965; Adams and Wainwright 1958) have rega rded it to be a l ess 

frequent cause of congestive hear t failure than rheumat ic hear t d i sease , and 

Gelfand (1957) and Baldachin (1963) in Southern Rhodesia also found rheumat ic 

hea r t d isease to be the commoner cause of congestive cardiac failure in the 

African. 

While Becker (1946) noted no difference in the sex incidence of the 

d isease , Schwartz et a l . (1958) considered hyper tension in the African to be 

commoner among females than m a l e s . 

Conclusions 

Hypertension is common in the African population of Africa. A 

difference exis ts with r e g a r d to the aet iological types of hyper tension as seen 

in Uganda and in South Afr ica. While it is r epor ted as being often rena l in 

or igin in the former country, it is commonly essen t ia l in type in the l a t t e r . 

Jus t how accura te a r e these views is difficult to a s s e s s , Focal a r e a s of 

s ca r r ing in the kidneys a r e very often observed at necropsy in our African 

pat ients . Such lesions frequently complicate benign nephrosc l e ros i s , but 

difficulties a r e encountered not only in a s se s s ing the impor tance of these 

les ions in the production of hypertension, but also in at tr ibuting them to a 

definitely infective as opposed to a vascular origin. 

Hypertension is said to manifest i tself e a r l i e r in the African, and 

malignant hypertension is s tated to be commoner in this r a c e . Hypertensive 

hea r t d isease is a frequent cause of congestive hea r t failure in African r a c e s 

and is shown in some se r i e s to be the commonest of all causes . 
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COR PULMONALE 

A review of this subject will be found in P a r t II. 

SYPHILITIC HEART DISEASE 

'Aor t i t i s is one of the commonest of syphilitic l es ions" (Boyd 1958) 

and occurs far m o r e frequently in ma les than in females . The usual age of 

cl inical manifestat ion is in the late for t ies , and it i s reasonable to expect much 

older patients in necropsy s e r i e s . 

Syphilitic hea r t d isease is dependent to a large extent on the 

aor t i t i s and consis ts mainly of aor t ic incompetence following on syphilitic 

aor t ic valvulit is and /o r pathological changes in the aor t ic valve r ing, with 

dilatation of the l a t t e r . Thus aor t ic incompetence may occur in spite of the 

valve cusps remaining norma l . Narrowing of the coronary orif ices is a lso 

dependent on aor t i t i s , and leads to i schaemic degenerat ion of myocard ia l f ibres . 

Two types of myocard ia l lesions have been descr ibed in syphil is: 

(1) the gummatous form which may be local ized or diffuse (Spain and 

Johannsen 1942) and 

(2) active non-specific myocard i t i s , regarding which there is much 

dispute in the l i t e r a tu r e . 

Warthin (1952) cons idered active syphilitic myocard i t i s to be 

common and repor ted 8 ca ses of sudden death which he a t t r ibuted to an 

exacerbat ion of latent syphilitic myocard i t i s . The microscopic feature of 

the myocard ium consis ted of subacute infi l trat ion by lymphocytes, p lasma 

ce l l s , monocytes , and a predominance of neut rophi ls . Completely healed 

myocard i t i s was r e p r e s e n t e d by a r e a s of in te r s t i t i a l f ibros is . Spi rochaetes 

were found, pa r t i cu la r ly in those cases showing the more acute p ic tu re . 

This view has lost favour because of the failure of o thers (Martland 1940; 

Coombs 1930; and Shapir 1932) to demons t ra te sp i rochaetes in hea r t musc le . 

In a study of 130 cases of syphilitic aor t i t i s with incompetence of the aor t ic 
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valve Shapir (1932) failed to demonst ra te the p resence of active or latent 

syphilitic myocard i t i s ; on no occasion did he observe spi rochaetes in the 

myocardium, but noted that covers l ip p repara t ions without t i s sue , p r e p a r e d 

according to the War th in -S ta r ry method, often revea led ar tefacts which bore 

a r emarkab le resemblence to sp i rochae tes . He considered that fibrotic 

changes in the myocardium, even in the p resence of pe r ivascu la r infi l trat ions 

of lymphocytes and p lasma ce l l s , could be accounted for ei ther by coronary 

ost ial s tenosis or coronary a r t e r y s c l e r o s i s . Anderson concludes that 

myocard ia l lesions in syphilis a re r a r e (1966) and that syphilitic involvement 

of the pe r i ca rd ium occurs only as a r e su l t of spread of gummatous les ions 

from the myocardium. 

Syphilitic hea r t d isease is p resen t throughout Africa and although 

i ts re la t ive incidence va r i e s in different pa r t s of the continent, it s t i l l r ema ins 

an impor tant cause of hea r t failure in many African r ace s (Heimannl929; 

Vint 1937; Wil l iams 1938; Becker 1946; Davies 1948; Gelfand 1957; 

Siew 1958; Shaper and Wil l iams I960; Cosnett 1962; Baldachin 1963; 

Powell and Wright 1965). Vint (1937) a t t r ibuted the g rea te r propor t ion of 

deaths due to card iovascular d isease among Africans in Eas t Africa to a 

syphilitic origin. 

Will iams (1938) from Uganda repor t ed that syphilis was responsib le 

for more than half the deaths from hear t d isease in the African. Because of 

this high incidence of syphilitic hea r t d isease the author found the commonest 

valvular lesion from al l causes to be aor t ic incompetence, which was also the 

most frequent effect of syphilitic card iovascular d isease on the hear t in his 

s e r i e s . 

In South Africa, Heimann e t a l . (1929) found that approximately 

one-quar te r of all cases of hea r t d isease in urban Africans was caused by 

syphil is . Burton (1934) cons idered that it was probably l ess common in the 

more r u r a l African population. Recent r epo r t s (Cosnett 1962; Powell and 

Wright 1965) show a lower but still significantly high incidence of hea r t d i sease 

from this cause in the African. 

The / . . . 
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The disease in South Africa is r epor ted to be far less frequent in 

the White population than in the African r ace s (Slew 1958). Cardiovascular 

syphilis is also stated to occur some 8 - 1 0 yea r s e a r l i e r in the African or 

Negro than the usual average among White r a c e s (Williams 1938; Laws 1933; 

Hedley 1935). 

Libman (1917) believed that the associat ion between syphilitic 

hear t d isease and bac t e r i a l endocardi t is was r a r e . Fulton and Levine (1932) 

supported this view of Libman, but others (Braunstein and Townsend 1940, 

Wright and Zeek 1940, and Rosenberg 1940) cons idered co-exist ing syphilis 

and ba.cterial endocardi t is of the aor t ic valve to be more common than was 

genera l ly believed. Koletsky (1942) cast some doubt upon syphilis as a 

predisposing cause stating that when bac te r i a l endocardi t is i s assoc ia ted with 

syphilitic valve d i sease , a combined rheumat ic valve lesion is likely to be also 

p resen t . 

Wil l iams (1938) found this associa t ion to be r a r e in his ca ses of 

syphilitic hear t d isease amongst Africans in Uganda, but Siew (1958) in South 

Africa found subacute bac te r i a l endocardi t is to be not uncommonly assoc ia ted 

with syphilitic valve lesion in her s e r i e s . 

Bes ides causing congestive hear t fai lure, card iovascular syphilis 

is r epor ted to be a frequent cause of sudden death in the African in South Africa 

(Elliot 1953) and in Uganda (Diavies 1948). As stated by Davies (1948), 

" . . . it is to the African what coronary a theroma and coronary obstruct ion a r e 

to the European ". 

Conclusions 

The l i t e ra tu re shows syphilis in the African, in cont ras t to other 

r a c e s , to be a significant cause of hear t d isease in many pa r t s of the Continent 

including South Africa. Syphilitic aor t i t i s , with i t s complications of the 

aor t ic valve and the coronary ost ia , still accounts for a large number of deaths 

from congestive hear t failure as well as sudden deaths from acute coronary 

insufficiency among this population. Cont roversy sti l l ex is ts regarding the 

possibi l i ty / . . . 
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possibi l i ty of subacute bac te r i a l endocardi t is complicating syphilitic aort ic 

valvuli t is . 

PERICARDITIS 

P e r i c a r d i t i s r e fe r s to an inflammation of the v i sce ra l and /or 

pa r i e t a l l ayers of the pe r i ca rd ium. The var ious aetiological types of 

pe r i c a rd i t i s in any population will be determined by the prevalence within it 

of those d i seases which may also affect the pe r i ca rd ium. 

Schr i re (1958) from Cape Town and Siew (1958) from Johannesburg 

r epor t ed that pe r i ca rd i t i s , while a common form of hear t d isease in the 

African, i s r a r e in the White r a c e s in South Africa. When presen t , it was 

usually tuberculous in origin, and males were affected more frequently than 

females; the peak age in the African was stated to be between 30 and 49. 

Gelfand (1957) and Baldachin (1963) in Southern Rhodesia also found 

pe r i ca rd i t i s to be frequently tuberculous in aetiology in African pat ients . 

Pyogenic pe r i ca rd i t i s is r epor t ed as being infrequent in the African 

(Schrire 1958). 

When congestive hear t failure supervenes , it r e su l t s e i ther from 

cardiac tamponade or constr ic t ion, the mechan ism in both being an 

in te r ference with the diastolic filling of the hear t . The recognition of the 

const r ic t ive var ie ty at necropsy is not possible and the diagnosis is only made 

on cor re la t ion with the cl inical findings. 

Amoebic coli t is and amoebic l iver a b s c e s s a re frequently 

encountered in the African in Natal , but amoebic pe r i ca rd i t i s is re la t ive ly r a r e . 

MacLeod et a l . (1966) repor ted that while more than 500 pat ients a r e t r ea ted 

annually at King Edward VIII Hospital , Durban, for amoebic l iver a b s c e s s , 

l e ss than 2% of these develop amoebic p e r i c a r d i t i s . Of those who develop 

the condition the major i ty a r e ma le s , and the peak age is between 20 - 40. 

Two types were descr ibed which the authors t e r m e d presuppura t ive and 

suppurat ive/ . . . 



- 33 -

suppura t ive , the la t ter being a p rogres s ion of the fo rmer . 

In most s e r i e s in South Africa (Becker 1946; Cosnet t l962; 

Powell and Wright 1965; Higginson et a l . I960) pe r i ca rd i t i s i s shown to be 

l ess frequently the cause of congestive cardiac failure than a r e rheumat ic 

hea r t d i sease , hyper tens ive hea r t d i sease , cardiomyopathy, cor pulmonale, 

or syphilitic hea r t d i sease . 

Conclusions 

P e r i c a r d i t i s r ema ins one of the six major causes of congestive 

hea r t failure in the African population of South Africa. It is usually 

tuberculous in origin and less frequently of amoebic or pyogenic aetiology. 

RARER CAUSES OF HEART DISEASE 

IDIOPATHIC AORTITIS. I saacson et a l . (1959) descr ibed an idiopathic form 

of aor t i t i s occurr ing in young African children and adolescents . Subsequent 

r epor t s (Isaacson 1961; I saacson and Schnier 1961) s t r e s s e d the predi lect ion 

of this d isease for young African subjects , pa r t i cu la r ly females . 

Hypertension is usually p re sen t because of the inc reased tendency towards 

involvement of the rena l a r t e r i e s . Investigations revea led no known 

aetiological agent or p r o c e s s , and it has been suggested by the above authors 

that the lesion probably belongs to the pu l se less d i sease /g i an t - ce l l a r t e r i t i s 

group of d i s ea se s . 

Other r a r e r , causes of hea r t d isease in the African include 

THYROTOXIC hear t d isease and OBSTRUCTIVE CARDIOMYOPATHY. 

While BERI-BERI hea r t d i sease is repor ted to be common in the Cape Coloured 

cummunity (Schrire and Gant 1959), it is supposedly r a r e among the African 

population of the country. 
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C H A P T E R I I I 

MAJOR AETIOLOGICAL TYPES OF HEART 

FAILURE IN THE AFRICAN IN DURBAN 

MATERIAL AND METHODS 

Mater ia l for this study includes routine necropsy and his tological 

r e c o r d s of 877 consecutive deaths from hear t failure in African and Indian 

subjects at King Edward VIII Hospital during the per iod January 1958 -

December 1962. The c r i t e r i a determining their inclusion in this s e r i e s 

a r e as outlined in the preceding chapter: 

(1) Sudden cardiac death:- those in whom no evidence of 

congestive failure was found but death had been sudden and resu l ted 

from some form of hea r t d i sease , and 

(2) Congestive hea r t fa i lu re : - congestive hea r t failure from any 

cause other than acute bac te r i a l endocardi t i s , acute pe r i c a rd i t i s 

assoc ia ted with pneumonias and u raemia , and possible toxic 

myocardi t i s occur r ing with diphtheria, typhoid, pneumonia e tc . 

ANALYSIS OF MATERIAL 

1, Sudden cardiac deaths 

In 9,069 consecutive necrops ies , pe r formed on African pat ients , 

there were 6 sudden card iac deaths . The age, sex, and aetiological types 

of hear t d isease in these 6 pat ients a r e summar ized in Table I. 

Syphilitic aor t i t i s is thus the commonest cause of acute hea r t 

failure in the African in this s e r i e s , males in the sixth decade of life being 

most frequently affected. For compar ison, in 829 consecutive Indian 

p o s t - m o r t e m s there were 5 ca ses of acute hea r t fai lure, the age, sex, and 

aetiology being shown in Table II. 
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TABLE I 
j 

AGE, SEX, AND AETIOLOGICAL FACTORS IN 6 CASES OF 

SUDDEN CARDIAC DEATH IN AFRICAN PATIENTS 

Race Sex Age C a u s e 

Syphilitic aor t i t i s with narrowing of the coronary ost ia . 

Syphilitic aor t i t i s with narrowing of the coronary ost ia . 

Syphilitic aor t i t i s with narrowing of coronary ost ia plus 
coronary a r t e r y embol i sm from vegetations on the aor t ic 
valves . 

Coronary a theroma and myocard ia l infarction. 

Rheumatic valvular d isease (mi t ra l s tenosis) . 

A 

A 

A 

A 

A 

A 

M 

M 

M 

F 

M 

F 

60 

53 

60 

53 

34 

30 

TABLE II 

AGE, SEX, AND AETIOLOGICAL FACTORS IN 5 CASES OF 

SUDDEN CARDIAC DEATH IN INDIAN PATIENTS 

Race Sex Age C a u s e 

Coronary a theroma and myocardia l infarct . 

Coronary a theroma and myocardia l infarct . 

Coronary a theroma and myocardia l infarct . 

Coronary a theroma and myocard ia l infarct 

Coronary a theroma, myocardia l infarction 
with rupture of wall of left vent r ic le . 

By contras t with the African, coronary a theroma accounts for all 

5 acute cardiac deaths amongst Indian subjects . 

I 

I 

I 

I 

I 

M 

M 

M 

M 

F 

52 

57 

50 

44 

45 
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Discussion 

Although these r e su l t s do not reflect the t rue incidence of acute 

hea r t failure on account of legal ' formal i ty at tached to sudden deaths, they 

never the less do revea l in teres t ing differences in the aetiological p r o c e s s e s 

respons ib le for such deaths in the African as compared with the Indian in 

Durban. 

Coronary a r t e r y and hyper tensive d i s ea se s , in predominant ly 

White Amer ican communi t ies , a r e repor ted as being the most frequent of all 

causes of unexpected, sudden, na tura l deaths (Maitland 1940; Helpern and 

Rabson 1945; Rabson and Helpern 1948). Males a re pa r t i cu la r ly affected, 

and the major i ty of all cases sampled by Maitland (1940) were between the 

ages of 40 - 65. Helpern and Rabson (1945), while recording coronary 

a r t e r y d isease as the major aetiological fa.ctor among all d i seases of the 

hea r t and aor ta respons ib le for sudden deaths , placed syphilitic aor t i t i s 

second and valvular d i s ea se s th i rd in o rder of frequency. Rabson (1950) 

r e co rded d i sease of the h e a r t and aor ta as occupying f i rs t place among all 

causes of sudden na tura l deaths at and after the ages of 35 - 39 y e a r s . 

The re su l t s here show that coronary a r t e r y d i sease , which features 

so predominent ly in White pathology in South Africa and in many other pa r t s of 

the world, is also the mos t frequent cause of acute hea r t failure in the Indian 

population, but much less so among the African r a c e s in Durban. 

Obstruct ion of the coronary ostia by syphilitic involvement of the 

aor ta is the main cause of an acute cardiac death among Africans in ag reement 

with the findings of Wil l iams (1938) and Davies (1948) in Uganda, and Ell iot 

(1953) in South Africa. Although extensive a theroma may occur in associa t ion 

with syphilitic aor t i t i s (Williams 1938) this was not cons idered an important 

factor contributing towards the suddenness of death in these pat ients . 

Because obstruct ion takes place at the coronary ost ia , death occurs rapidly 

and usual ly follows on sudden exer t ion, exci tement , or alcohol. The 

myocard ium in such ins tances may show no evidence of infarction, this being 

so / . . . 
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so in the p re sen t s e r i e s . 

With r ega rd to age, the patients included here a re older than the 

major i ty of Wil l iams ' (1938) c a s e s , but it must be apprec ia ted that the above 

author r e f e r r e d to age at onset of symptoms, while this work ref lects age at 

death. M a l e s prepondera ted in this s e r i e s , in keeping with the genera l 

opinion that syphilitic aor t i t i s i s more frequent among ma le s . 

It is of i n t e re s t to note that in 2 of the 4 cases of acute deaths from 

syphilitic ao r t i c - ca rd i ac d i sease , although ost ia l narrowing was p resen t , the 

final episode was the resu l t of an embolus impacting in a nar rowed coronary 

ost ium. The source of embol i sm was, in both c a s e s , bac t e r i a l vegetations 

on the aor t ic valves. While this con t ras t s with the findings of Libman (1917), 

Fulton and Levine (1932), Wil l iams (1938), and Koletsky (1942), it is in 

agreement with those of Brauns te in and Townsend (1940), Rosenberg (1940), 

Wright and Zeek (1940), and Siew (1958) and supports the view that the 

associa t ion between syphilitic aor t ic valve d i sease and subacute bac t e r i a l 

endocardi t i s is not as r a r e as is bel ieved. Such associa t ion when p resen t 

may enhance the r i sk of sudden death from coronary embol ism. 

2. Congestive hea r t failure 

In African as in Indian subjects this was the commonest type of hea r t 

failure encountered at necropsy. During the five year necropsy survey 

per iod 684 African and 173 Indians died as a r e su l t of congestive hea r t fai lure. 

The re la t ive incidence of the aet iological types encountered in the two race 

groups is shown in Table III. 

This r evea l s 6 major aet iological types of hea r t d i sease occurr ing 

in the African in Durban,accounting for 80% of all deaths from congestive hea r t 

failure in these subjects . In contras t , four main aet iological types occur in 

the Indian and together a r e responsib le for 80% of al l deaths from congestive 

hea r t failure in this group. 

TABLE III / . . . 
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T A B L E III 

A E T I O L O G I C A L T Y P E S O F CONGESTIVE H E A R T F A I L U R E : 

684 A F R I C A N AND 173 INDIAN CONSECUTIVE CASES 

O F C. C. F . IN ROUTINE N E C R O P S I E S 

A e t i o l o g i c a l type of A f r i c a n s I n d i a n s 
H e a r t D i s e a s e No_. % NCK % 

R h e u m a t i c 147 2 1 . 5 40 2 3 . 1 
H y p e r t e n s i v e 129 1 8 . 9 40 2 3 . 1 
C a r d i o m y o p a t h y 108 1 5 . 8 1 0 . 6 
C o r P u l m o n a l e 82 1 2 . 0 19 1 1 . 0 
Syph i l i t i c 33 4 . 8 1 0 . 6 
P e r i c a r d i t i s T u b e r c u l o u s 33 4 . 8 1 0 . 6 

N o n - T u b e r c u l o u s 19 2. 8 0 
C o r o n a r y 15 2 . 2 45 2 6 . 0 
C o n g e n i t a l *- 48 7 . 0 7 4 . 0 
Sen i l e (Mul t ip le c a u s e s ) 20 2 . 9 5 2 . 8 
M i s c e l l a n e o u s 31 4 . 5 7 4. 1 
U n d i a g n o s e d 19 2 . 8 7 4 . 1 

T O T A L 684 1 0 0 . 0 173 1 0 0 . 0 

Whi le m a r k e d d i f f e r e n c e s a p p e a r in the r e l a t i v e i n c i d e n c e of 

c a r d i o m y o p a t h y , p e r i c a r d i t i s , syph i l i t i c h e a r t d i s e a s e a n d c o r o n a r y h e a r t 

d i s e a s e in the two r a c i a l g r o u p s , no s ign i f i can t d i f f e r e n c e s a r e a p p a r e n t w h e n 

the l e s s c o m m o n c a u s e s of h e a r t f a i l u r e a r e c o n s i d e r e d . 

In an a p p r e c i a b l e n u m b e r of o l d e r s u b j e c t s (65 y e a r s and over ) ,o f 

bo th r a c e s , m u l t i p l e c a u s e s for the d e v e l o p m e n t of c o n g e s t i v e h e a r t f a i l u r e 

w e r e p r e s e n t in the s a m e p a t i e n t , and no s ing l e c a u s e cou ld be i n c r i m i n a t e d 

a s b e i n g the m o s t i m p o r t a n t . Such c a s e s have t h e r e f o r e b e e n l i s t e d 

s e p a r a t e l y u n d e r the h e a d i n g 'Sen i l e (Mul t ip le c a u s e s ) ' , the i n c i d e n c e p r o v i n g 

m u c h the s a m e in bo th the A f r i c a n and the Ind i an . 

The m i s c e l l a n e o u s g r o u p i n c l u d e d a n a e m i a (6 A f r i c a n s and 4 I n d i a n s : 

v i r a l m y o c a r d i t i s , o c c u r r i n g m a i n l y in c h i l d r e n (19 A f r i c a n s and 2 I n d i a n s ) ; 

s u p p u r a t i v e m y o c a r d i t i s (1 Ind ian ) ; m y c o t i c a n e u r y s m of m i t r a l va lve 

(1 A f r i c a n ) ; e c l a m p s i a (2 A f r i c a n s ) ; m y o c a r d i a l i n f a r c t i o n due to e m b o l i s m 
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of coronary a r t e r y in an otherwise normal hear t or aor ta (3 Africans) . 

In a fair number of cases of both r ace s no cause was apparent 

e i ther at necropsy or on histological examination. Included in this category 

were 2, 8% of African and 4. 1% of Indian deaths from congestive hear t fai lure. 

Table IV shows comparat ive cl inical and necropsy figures from 

four s e r i e s of cases e l sewhere in Africa (Davies 1948; Galfand 1957; 

Shaper and Will iams I960; Baldachin 1963) and five s e r i e s from South Africa 

(Becker 1946; Schwartz et al. 1958; Higginson et al. I960; Cosnett 1962; 

Powell and Wright 1965) together with those quoted for the United Kingdom by 

Wood (1956). The la t ter a r e used in substitution for figures in re la t ion to 

White r a c e s , since no comparat ive figures for South African Whites a r e 

avai lable . 

As evident from Table IV the p re sen t s e r i e s of African necrops ies 

show rheumat ic hear t d isease to be the commonest cause of congestive hea r t 

fai lure, with hyper tensive hea r t d isease occupying second place, and 

cardiomyopathy thi rd posit ion. Cor pulmonale, pe r i ca rd i t i s , and syphilitic 

hea r t d isease follow in o rder of frequency. Although genera l ag reement 

ex is t s among the major i ty of cl inical and necropsy studies regarding the chief 

causes of congestive hea r t failure in the African population of South Africa, 

var ia t ions appear in r e spec t of the re la t ive incidence of the different 

aet iological types . 

Rheumatic hea r t d i sease , though not shown as the most frequent 

cause of congestive hea r t failure in some other s e r i e s , never the less appears 

as one of the three most common causes of hear t failure in the African. 

Whereas the necropsy incidence of this d isease is by compar ison ex t remely 

low in Uganda (Davies 1948), a comparat ively higher incidence is seen in 

Bulawayo (Baldachin 1963). 

Hypertensive hea r t d i sease , as a cause of congestive hear t fai lure, 

is common throughout Africa. Although most s e r i e s do not show this to be 

the mos t frequent cause as r epo r t ed by Becker (1946), it i s nonetheless obvious 

from both clinical and necropsy studies that the d i sease is l e ss common among 

the / . . . 
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the African inhabitants of South Africa than in those of Uganda. 

There is a lmost genera l d isagreement among the var ious 

inves t iga tors in South Africa as r ega rds the re la t ive incidence of 

cardiomyopathy among the African. Higginson et al . (I960) from a 

necropsy study, and Cosnett (1962) from clinical evidence, r ega rded 

cardiomyopathy to be l ess frequent than cor pulmonale, placing it fourth in 

line of causes of congestive card iac fai lure. Yet, the cl inical r e p o r t s of 

Schwartz et a l . (1958) and Powell and Wright (1965) show cardiomyopathy as 

the most important cause of hea r t failure among the Africans in South Afr ica. 

A dispar i ty in the incidence of the d isease is also observed in r epo r t s from 

Southern Rhodesia (Gelfand 1957; Baldachin 1963). Becker (1946), 

however, makes no mention of cardiomyopathy, his work having been 

published before the concept of this d isease was defined. 

Cor pulmonale is apparent ly common in the African in South Africa, 

where i ts incidence is shown in the var ious s e r i e s to be of the o rder of 10% -

16% of all cases of congestive hea r t fai lure. These percentages a re higher 

than those quoted e l sewhere in Africa and higher also than that r epor t ed by 

Wood (1956) for cent ra l London. 

Except for the low percentage quoted by Schwartz et al . (1958), 

syphilitic hear t d isease is an important cause of congestive card iac failure 

throughout Africa. In cont ras t to mos t other s e r i e s , pe r i ca rd i t i s is shown 

in the p resen t study to be a more common cause of hea r t failure in the 

African than is syphilitic hea r t d i sease . During the course of this study it 

was noted that cl inical ly pe r i ca rd i t i s was m o r e often misdiagnosed as 

cardiomyopathy than vice v e r s a . This factor may account for a higher 

incidence of syphilitic hea r t d i sease in ccmpar i son with pe r i ca rd i t i s in ce r ta in 

cl inical s e r i e s . 

The figures obtained for Indians in Durban bear a close s imi la r i ty 

to those repor ted by Wood (1956). The high incidence of coronary hea r t 

d isease and the low incidence or absence of cardiomyopathy, p e r i c a r d i t i s , 

syphilitic hear t d isease and endomyocardial f ibrosis among Indian and Whites 

in / . . . 
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in t h e s e s t u d i e s c o n t r a s t wi th the f indings a m o n g s t A f r i c a n s in t h i s and o t h e r 

s e r i e s . 

SUMMARY AND CONCLUSIONS 

In c o n t r a s t to the f indings for I n d i a n s a n d t h o s e r e p o r t e d for Whi te 

r a c e s , syph i l i t i c h e a r t d i s e a s e i s the m a i n c a u s e of a sudden c a r d i a c d e a t h 

a m o n g A f r i c a n p a t i e n t s . Subacu te b a c t e r i a l e n d o c a r d i t i s m a y c o m p l i c a t e 

s y p h i l i t i c a o r t i c va lve d i s e a s e , and e m b o l i z a t i o n f r o m such v e g e t a t i o n s m a y 

be r e s p o n s i b l e for the s u d d e n n e s s of dea th in s o m e such c a s e s . 

C o n g e s t i v e h e a r t f a i l u r e i s the c o m m o n e s t f o r m of c a r d i a c 

d e c o m p e n s a t i o n e n c o u n t e r e d in the A f r i c a n at n e c r o p s y . W h e r e a s c o r o n a r y 

h e a r t d i s e a s e , r h e u m a t i c h e a r t d i s e a s e , h y p e r t e n s i v e h e a r t d i s e a s e , and c o r 

p u l m o n a l e a r e the four m a i n c a u s e s for c o n g e s t i v e c a r d i a c f a i l u r e a m o n g the 

Indian and White r a c e s in South A f r i c a , the A f r i c a n shows s ix m a j o r c a u s e s 

wh ich in o r d e r of f r e q u e n c y a r e r h e u m a t i c h e a r t d i s e a s e , h y p e r t e n s i v e h e a r t 

d i s e a s e , c a r d i o m y o p a t h y , c o r p u l m o n a l e , p e r i c a r d i t i s , and syph i l i t i c h e a r t 

d i s e a s e . 

The chief d i f f e r e n c e r e g a r d i n g a e t i o l o g y i s o b s e r v e d in the low 

i n c i d e n c e of c o r o n a r y h e a r t d i s e a s e , and the i n c r e a s e d f r e q u e n c y with wh ich 

in fec t ive cond i t i ons a r e e n c o u n t e r e d a m o n g A f r i c a n s in c o n t r a s t to the o t h e r 

two r a c e g r o u p s . H o w e v e r , c a r d i o m y o p a t h y , p e r i c a r d i t i s , and syph i l i t i c 

h e a r t d i s e a s e t o g e t h e r a c c o u n t for a l m o s t a s m a n y d e a t h s f r o m c o n g e s t i v e 

c a r d i a c f a i l u r e in the A f r i c a n a s does c o r o n a r y h e a r t d i s e a s e in the o t h e r 

r a c i a l g r o u p s . 

A p a r t f r o m m i n o r v a r i a t i o n s the p a t t e r n of h e a r t d i s e a s e in the 

A f r i c a n in South A f r i c a i s s i m i l a r to tha t r e p o r t e d in A f r i c a n c o m m u n i t i e s in 

o t h e r p a r t s of the con t i nen t , a p a r t f r o m the o c c u r r e n c e of e n d o m y o c a r d i a l 

f i b r o s i s in c e r t a i n c o u n t r i e s w h e r e c a r d i o m y o p a t h y does not o c c u r . 
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C H A P T E R IV 

RHEUMATIC HEART DISEASE IN THE AFRICAN IN DURBAN 

In 9, 069 consecutive routine necrops ies per formed on African 

subjects , rheumat ic hea r t d isease accounted for 147 of 684 deaths following 

on congestive hear t fai lure. This indicated an incidence of 21. 5% in all 

cases of congestive hea r t failure and 1. 6% in all deaths . 

In 829 consecutive routine p o s t - m o r t e m s on Indians, rheumat ic 

hea r t d i sease was respons ib le for 40 of 173 deaths resul t ing from congestive 

hea r t fai lure. Thus 23. 1% of all cases of congestive hear t failure and 4. 8% 

of al l deaths among Indians were caused by the cardiac complications of 

rheumat ic fever. 

Age Incidence 

Table I shows the age incidence of congestive hear t failure from 

rheumat ic hea r t d isease in 147 Africans and 40 Indian pat ients as observed at 

necropsy . 

It is evident from Table I that congestive hear t failure from 

rheumat ic hear t d isease at tains its highest level of incidence in the African 

during the second decade, constituting in this age group 13. 3% of all routine 

nec rops ies and 65. 2% of al l c a ses of congestive hea r t failure among Afr icans . 

In this r e spec t a s imi la r i ty i s shown in r e su l t s obtained from Indian subjects , 

although a difference is apparent in the ra te of decline of rheumat ic hea r t 

d isease with increas ing age in the two groups . 

Table I also shows a significant number of Africans with rheumat ic 

hea r t d i sease to have died as a r e su l t of congestive hea r t failure after the age 

of 40 y e a r s . 

TABLE I / . . . 
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T A B L E I 

AGE INCIDENCE O F C. C. F . DUE TO RHEUMATIC H E A R T 

DISEASE IN A F R I C A N S AND INDIANS (% AMONG ROUTINE 

N E C R O P S I E S AND % AMONG C. C. F . CASES) 

A F R I C A N S I N D I A N S 
Age 

G r o u p s 

U n d e r 9 y r s . 
10 - 19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 

70+ 
T o t a l 

N< 
R. 

D . w i th 
, H. D. 

13 
30 
30 
23 
25 
15 
10 

1 
147 

% of 
R o u t i n e 

P . M . ' s 

0 . 2 
13. 3 

6 . 5 
3 .2 
3 . 4 
2. 3 
1.8 
0. 3 
1.6 

% of 
C . C . F . 
c a s e s 

14. 6 
65. 2 
4 1 . 1 
19. 2 
2 1 . 6 
1 5 . 5 
11 . 9 

1. 7 
2 1 . 5 

N 
R 

o. wi th 
. H. 

4 
12 
12 

5 
3 
2 
2 
0 

40 

D. 
% of 

Rou t ine 
P . M . ' s 

1.9 
3 0 . 0 
2 0 . 0 

6 .6 
2 . 6 
1. 3 
1.8 

-
4. 8 

% of 
C . C . F . 
c a s e s 

30. 8 
85. 7 
8 0 . 0 
31 . 3 
11 . 5 

5 .6 
6. 1 
-

23 . 1 

T A B L E II 

SEX INCIDENCE O F C. C. F . CAUSED BY R H E U M A T I C H E A R T 

DISEASE IN A F R I C A N S (% I N C I D E N C E AMONG ROUTINE 

N E C R O P S I E S AND C. C. F . CASES) 

M A L E S F E M A L E S 
Age 

G r o u p s 

U n d e r 9 y r s . 
10 - 19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 

70+ 
T o t a l 

N. 
R, 

o. w i th 
. H. 

7 
9 
8 

11 
15 

4 
3 
0 

57 

D. 
% of 

Rou t ine 
P . M . ' s 

0. 2 
8 . 4 
3 .9 
2 . 9 
3. 1 
1. 0 
1.0 

-
1. 2 

% of 
C. C. F . 
c a s e s 

13. 5 
47. 4 
42 . 1 
14. 9 
2 1 . 4 

7. 8 
6 . 8 
-

15. 8 

N o . wi th 
R. H. D. 

6 
21 
22 
12 
10 
11 

7 
1 

90 

% of 
Rou t ine 
P . M. ' s 

0. 2 
17. 8 

8 .6 
3 .6 
3. 8 
3 .9 
2 . 6 
0. 7 
2 . 2 

% of 
C . C . F . 
c a s e s 

16. 2 
77. 8 
40. 7 
26. 1 
2 1 . 7 
23 . 9 
17. 5 

3 . 6 
27. 8 

Sex / . . . 
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TABLE III 

SEX INCIDENCE OF C. C. F . CAUSED BY RHEUMATIC HEART 

DISEASE IN INDIAN NECROPSIES (% INCIDENCE AMONG 

ROUTINE NECROPSIES AND C. C. F CASES) 

M A L E S F E M A L E S 
Age 

Groups 

Under 9 y r s 
10 - 19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 

70+ 
Total 

No. with 
R. H. D. 

0 
5 
4 
2 
3 
1 
2 
0 

17 

% of 
Routine 
P . M. 's 

0 
25. 0 
22.2 
5 . 4 
3 . 8 
1. 0 
3. 2 

-
3 . 6 

% of 
C .C . F . 
cases 

0 
71.4 

100.0 
25. 0 
15. 0 

4 . 2 
9. 5 

-
16. 8 

No. with 
R. H. 

4 
7 
8 
3 
0 
1 
0 
0 

23 

D. 
% of 

Routine 
P . M. 's 

3. 7 
35. 0 
19. 0 

7. 7 
-

2 . 0 
-
-

6 . 4 

% of 
C. C. F 
cases 

36.4 
100.0 

72.7 
37. 5 

-
8. 3 
-
-

31.9 

TABLE IV 

SEX INCIDENCE OF C. C. F . CAUSED BY RHEUMATIC HEART 

DISEASE IN INDIANS BELOW AND OVER 30 YEARS 

M A L E S F E M A L E S 
No. with Total % of No. with Total % of 
R. H. D. C .C . F . C . C . F . R. H. D. C. C. F . C. C. F . 

cases cases cases cases 

Under 29 yr . 
Over 30 yr . 
Total 

9 
8 

17 

13 
88 

101 

69. 3 
9. 1 

16. 8 

19 
4 

23 

29 
43 
72 

65.4 
9 .3 

31.9 

Sex incidence 

Table II shows the sex incidence of congestive hea r t failure caused 

by rheumat ic hea r t d isease in African nec rops i e s . A female preponderance 

is / . . . 
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is apparent not only in the overal l sex incidence but a lso at each age group, 

with the exception of the thi rd decade. This sex difference has been shown 

to be significant. 

Table III shows comparable figures from Indian nec rops ies . 

Although the g ross percentage shows an apparent female 

preponderance this i s not s ta t i s t ica l ly significant, being explained by the age 

dis tr ibut ion of cases of congestive hear t failure in Indian males and females . 

(Table IV). 

Valvular lesions in rheumat ic hea r t d isease 

The valvular les ions encountered at necropsy in 147 African 

subjects with congestive hea r t failure following on rheumat ic fever a r e 

summar i zed in Table V. 

TABLE V 

RHEUMATIC VALVULAR LESIONS IN AFRICAN NECROPSIES 

Total 
F e m a l e s Males No. % 

Mi t r a l alone 48 (58.5%) 15 (31.3%) 63 
Mi t ra l and Aort ic 19 (23.2%) 16 (33.3%) 35 
Aor t ic alone 11 (13.4%) 16 (33.3%) 27 
Mi t ra l , Aort ic & 

Tr icusp id 
Mi t ra l & Tr icusp id 1 0 1 
Aort ic & Tr icuspid 1 0 1 

Total 82 48 O o 88. 5 

The pa t te rn of rheumat ic valvular d isease in the African does not 

differ significantly from that r epor ted e l sewhere . While females show a 

g rea te r tendency towards involvement of the m i t r a l valve, in the male the 

aor t ic / . . . 

42 .9 
23. 8 
18.4 

2 . 0 

0. 7 
0. 7 
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aor t ic valves seem to be equally vulnerable with the m i t r a l . 

Of the 147 African pat ients with rheumat ic hea r t d isease 130 

showed a significant degree of valvular deformity of which 9 were below 15 

yea r s of age. In the absence of active ca rd i t i s , severe valvular deformity 

accounted for death from congestive hea r t failure in 7 of these 9 pat ients . 

For comparison, of 37 Indian pat ients with rheumat ic valvular d isease 3 were 

under 15 yea r s of age. Active ca rd i t i s was noted in 29 of the 147 c a se s of 

rheumat ic hear t d isease and all except 2 pat ients were under 30 yea r s of age. 

P e r i c a r d i t i s was observed in 8 pat ients and was assoc ia ted with active 

ca rd i t i s . 

Super imposed bac t e r i a l endocardi t i s was p resen t in 30 of the 147 

cases of rheumat ic hea r t d i sease , the aor t ic valve being involved in 15, the 

m i t r a l in 9, both aor t ic and m i t r a l together in 5, and aor t ic and t r icuspid 

together in 1 patient . Subacute bac te r i a l endocardi t i s was the common 

form encountered, acute bac te r i a l endocardi t is being noted on one occasion 

only. 

DISCUSSION 

Rheumatic hea r t d isease is shown, at necropsy, to be the most 

frequent cause of congestive hea r t failure in the African populace in Durban, 

accounting for 21. 5% of a l l deaths from congestive card iac fai lure. While 

this con t ras t s with the necropsy findings of Becker (1946), who r eco rded 

hyper tens ive hear t d isease as being the commonest cause of such failure in 

the African and Coloured people in Johannesburg, it is in agreement with 

those of an ea r l i e r investigation by Heimann et al . (1929). This finding is 

also con t ra ry to the cl inical observat ions of Schwartz et a l . (1958) from 

Johannesburg, and Powell and Wright (1965) from Durban, that 

cardiomyopathy is the major cause of congestive hea r t failure in the African. 

Although the re la t ive incidence of rheumat ic hea r t d isease in the 

African appears to vary ve ry slightly within South Africa, the d isease is 

compara t ive ly / . . . 
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comparat ively less frequent in Uganda but more common in Bulawayo, 

Southern Rhodesia. 

With r e g a r d to age, deaths from congestive hea r t failure following 

rheumat ic hear t d isease at tain the highest level of incidence among Africans 

in the second decade, and a steady decline is noted thereaf te r . While 

among Indians the age group with the highest incidence is s imi la r , a 

significant drop is noted only after the thi rd decade. This high incidence in 

the second decade c o r r e l a t e s with the findings of Becker (1946) and Beet (1955) 

in Africans and also with White (1951) in A m e r i c a n s . 

It is of i n t e re s t to note that a fair percentage (34. 7%) of African 

pat ients with rheumat ic hea r t d i sease , dying from congestive hea r t fai lure, 

were 40 yea r s or over in age. This con t ras t s with the findings of Davies 

(1948), Schr i r e (1958), and those r epor t ed by Bradlow et al . (1964), and 

repudia tes the view that rheumat ic hea r t d isease is r a r e in African patients 

over 40 yea r s of age. The p resen t s e r i e s , in fact, shows a sma l l e r 

percentage (45%) of African subjects with rheumat ic hear t d isease to have 

died from congestive hea r t failure before the age of 40 years than Indians 

(82. 5%). 

Although fully developed valvular les ions were encountered among 

African subjects below the age of 15 yea r s , this finding was in no way-

pecul iar to the African, s imi la r lesions being observed among Indian pat ients 

of corresponding age. 

There was a definite female preponderance in the African in 

cont ras t to an equal sex dis t r ibut ion in the Indian. Becker (1946), however, 

found no significant difference in the incidence of the d isease in African males 

and females , nor in the incidence of mi t r a l and aor t ic les ions in these subjects . 

The presen t s e r i e s , in agreement with the findings of Clawson (1940) and 

Shaper and Will iams (I960), shows m i t r a l les ions to be more common in 

females and aor t ic les ions more common in m a l e s . 

Active card i t i s and p e r i c a r d i t i s , as in most other s e r i e s , were the 

commonest / . . . 
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commonest cause of congestive hea r t failure during the f irs t and ea r ly pa r t 

of the second decade. 

Super imposed bac te r i a l endocardi t is (almost always subacute in 

type) occur red in 20.4% of al l cases with rheumat ic hear t d isease , the aor t ic 

valve being more commonly affected than the m i t r a l . The high incidence of 

subacute bac te r i a l endocardi t is observed he re co r r e l a t e s with that r epor ted 

by Becker (1946) in the African in Johannesburg. 

SUMMARY 

Rheumatic hea r t d i sease is found to be the commonest cause of 

congestive hear t failure in the African in Durban. The var ious effects of 

rheumat ic fever on the hea r t in the African a re d iscussed and compared with 

r epor t ed findings in South Africa and e l sewhere . 
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C H A P T E R V 

HYPERTENSIVE HEART DISEASE IN THE AFRICAN IN DURBAN 

During the per iod under survey, in 9, 069 consecutive routine 

nec rops ies per formed on African pat ients , there were 684 deaths from 

congestive hea r t fai lure, and of these 129 were the resu l t of hyper tensive 

hea r t d i sease . This indicates an a l l -age average necropsy incidence of 

1. 4% and an incidence of 18. 9% of all deaths from congestive hear t fai lure. 

Age incidence 

The age incidence of hyper tensive congestive hear t failure in 129 

African patients is summar i zed in Table I. 

The lowest incidence of congestive hea r t failure from hyper tension 

occurs in individuals under 30 yea r s of age. Thereaf te r , although a r i s e in 

incidence i s noted, this does not take the form of a steady inc rease with 

advancment of age, but shows two peaks , one during the fourth decade and 

another , the highest, during the seventh decade. 

Table II shows the age dis tr ibut ion of p r i m a r y and secondary types 

of hypertension in 129 African pat ients in whom death resu l ted from 

hypertensive congestive card iac failure. 

P r i m a r y hyper tension in the African accounted for 63. 5% of all 

deaths from hypertensive hea r t fai lure. Of 63 pat ients with benign 

hypertension, 58 (92. 1%) were 40 yea r s of age or over , and more than half 

(36) were between 50 - 69. There were 34 females and 29 males with benign 

nephrosc le ros i s in this s e r i e s , and no significant sex difference was noted. 

Malignant terminat ion of benign hyper tension was r eco rded in 4 ins tances . 

P r i m a r y malignant nephrosc l e ros i s was detected in 19 pat ients (8 females , 

11 males) with congestive hea r t fai lure, and u raemia was often also p r e sen t . 

Of these 19 pat ients , 16 were between 30 - 50 yea r s of age. 

There were 43 cases of secondary hyper tens ion (24 females , 19 

males) in this s e r i e s , indicating an incidence of 33. 3% of all cases of 

hype r t ens ive / . . . 
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hyper tensive congestive hea r t fai lure. Hypertension secondary to acquired 

renal d isease was noted in 30. 9% of all c a s e s . Less frequent causes were 

congenital polycystic kidneys (2 cases) and pheochromocytoma (1 case) . 

Of pat ients with secondary hypertension 60% were below 40 yea r s of age, a 

th i rd being in the fourth decade of life. The high incidence of congestive 

hea r t failure from hypertension during the fourth decade (Table II) is thus 

explained by the prevalence of secondary hyper tension during this per iod. 

Malignant terminat ion occur red in 2 pat ients with secondary hypertension, 

and in both ins tances followed chronic pyelonephri t i s . 

For compar ison, in 829 consecutive necrops ies per formed on 

Indian subjects the re were 173 deaths from congestive hear t fa i lure . 

Hypertension was incr imina ted as the cause of such failure in 40 c a s e s . 

Thus hyper tensive hea r t d isease accounted for 4. 8% of all necrops ies and 

23. 1% of al l deaths from congestive hea r t failure in Indian subjects in Durban. 

Of these 40 hyper tensive pat ients , 35 were found to have p r i m a r y hypertension, 

29 in the benign form and 6 malignant in type. Malignant te rmina t ion of 

benign nephrosc le ros i s was observed in one ins tance . The major i ty of 

pat ients with benign hyper tension (93. 1%) were 40 yea r s or over in age, and, 

as among Africans, no significant sex difference was apparent . Hypertension 

secondary to renal d i sease was p resen t in 5 pat ients 

TABLE I 

AGE INCIDENCE OF HYPERTENSIVE C. C. F . IN AFRICANS 

(% AMONG ROUTINE NECROPSIES AND % AMONG C. C. F . CASES 

Age No, with Hypertensive 
Group Hear t Disease 

Und 30 
30 • 
40 • 
50 • 
60 • 

- 39 
- 49 
- 59 
• 69 

70 
Total 

12. 
27 
18 
29 
27 
16 

129 

% of Routine 
Necrops ies 

0. 2 
3. 8 
2. 4 
4, 4 
4. 8 
4. 7 

% of C. C. F, 
Cases 

5. 8 
22. 5 
15. 5 
29. 9 
32. 1 
27. 1 

1.4 18. 9 

TABLE II / . . . 



- 52 -

TABLE II 

AGE DISTRIBUTION OF PRIMARY AND SECONDARY 

HYPERTENSION IN 129 AFRICAN DEATHS FROM 

HYPERTENSIVE C. C. F . 

Types of Hypertension 
Under Total 
29 30-39 40-49 50-59 60-69 70+ No. % 

A. P r i m a r y 
1. 
2. 

B . 
1. 

2. 

3. 

C. 

Benign Hypertension 
Malignant Hypertension 

Secondary 
Renal 
Acute Glomerulonephri t i s 
Chronic Glomerulonephr i t i s 
Chronic Pyelonephr i t i s 
Congenital 
Polycyst ic Kidneys 
Endocr inal 
Pheochromocytoma 

Unclassified 

0 
1 

8 
2 
1 

0 

0 
0 

5 
4 

2 
3 
8 

1 

1 
3 

9 
5 

0 
2 
1 

0 

0 
1 

18 
7 

1 
1 
2 

0 

0 
0 

18 
1 

2 
1 
4 

1 

0 
0 

13 
1 

0 
0 
2 

0 

0 
0 

63 
19 

13 
9 

18 

2 

1 
4 

48. 8 
14.7 

10. 0 
7 . 0 

13. 9 

1.6 

0. 8 
3. 2 

Total 12 27 18 29 27 16 129 100.0 

DISCUSSION 

Hypertension i s the second most frequent cause of deaths from 

congestive hear t failure in the African in Durban and has been shown to be 

responsib le for 18. 9% of all cases of congestive card iac fai lure. This 

c o r r e l a t e s closely with the findings of Higginson et al . (I960), and also with 

the cl inical observat ions of Cosnett (1962) in South Africa and Baldachin (1963) 

in Southern Rhodesia, although differing from those of Becker (1946). The 

incidence of congestive hea r t failure from hyper tension is only slightly lower 

in the African than in the Indian. 

Congestive hea r t failure from hypertension is lowest in the f i rs t 

th ree decades and thereaf te r , con t ra ry to the findings of Becker (1946), does 

not show a steady r i s e with increas ing age. The re a r e two peaks , the 

f irs t / . . . 
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f irst , in the fourth decade, being re la ted to renal hypertension, The second, 

beginning in the sixth decade and showing the highest incidence of 

hyper tensive congestive hea r t failure in the seventh decade, is accounted for 

by the prevalence of benign hypertension and, to a l e s s e r extent chronic 

pyelonephri t i s , in the la ter years of life. Thus, while both p r i m a r y and 

secondary hypertension occur in the African in Durban, essen t ia l hyper tension 

is the more frequent in this r ace group, being p resen t in i ts benign form in 

48. 8%, and in the malignant form in 14. 7%, of all cases with hyper tensive 

congestive hear t d i sease . These findings a r e supported by Becker (1946) 

and I saacson and Kincaid-Smith (1962). The g rea t e r proport ion of pat ients 

with benign hypertension (92. 1%) were 40-plus in age, and as mentioned, the 

maximum incidence for this type was noted in the seventh decade. This is 

a decade la ter than the highest incidence repor ted by Becker (1946), but it is 

difficult to draw conclusions regard ing such a difference since the age is often 

mere ly an es t imate in the African and may thus be far from accu ra t e . In 

ag reement with Becker (1946), but in cont ras t to Schwartz et al . (1958), no 

significant difference was apparent in sex incidence of benign hyper tension in 

these subjects . 

Uraemia commonly accompanied hear t failure in pat ients with 

p r i m a r y malignant hyper tension and should be considered an important 

additional factor in the cause of death. It has been the au thor ' s exper ience 

that in those cases developing congestive hea r t failure the renal vesse l s 

frequently show hyperplas ia or productive endar t e r i t i s as the main, and often 

the sole feature, of malignant neph rosc l e ros i s , and that necrot izing 

a r t e r io l i t i s is conspicuously absent . In contras t , those dying from renal 

failure and u raemia without developing congestive hea r t failure usually show 

both productive endar t e r i t i s and necrot izing a r t e r io l i t i s occurr ing concurrent ly . 

It is possible that ea r ly t r ea tment , with subsequent longer survival , may be 

responsible for this difference in the histological pic ture of malignant 

neph rosc l e ros i s . 

The incidence of malignant hyper tension in the African is s imi la r 
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to that found in the Indian, and in both r a c e s the re is a tendency for males to 

be affected more frequently. This co r r e l a t e s with the findings of Seedat 

(1963). The age at death in the major i ty of pat ients was between 30 - 50, 

thus falling within the repor ted age range for malignant hypertension. 

Four African subjects with benign nephrosc le ros i s were observed 

to t e rmina te in a malignant phase . Vascular changes descr ibed in 

malignant nephrosc le ros i s were also noted in 2 ca ses of chronic pyelonephr i t i s . 

Thus in 25 cases of malignant hyper tension with congestive cardiac fai lure, 

chronic pyelonephri t is was observed in only 2 ins tances (8%). This is in 

cont ras t to the necropsy findings of Heptinstal l (1953) and the c l in ico-

pathological study of Kincaid-Smith e t a l . (1958), whose es t ima tes of the 

proport ion of malignant hyper tension due to chronic pyelonephri t is , in 

Br i ta in , were of the o rde r of 16% and 21% respect ive ly , and also to the 30% 

incidence of chronic pyelonephri t is as a cause of severe and malignant 

hyper tension repor ted from Uganda (Somers I960). These differences a r e 

possibly due to the c r i t e r i a accepted for the diagnosis of chronic pyelonephr i t i s . 

While hyper tension due to chronic pyelonephri t is was found to be respons ib le 

for congestive hea r t failure in 13. 9% of all hyper tensive subjects in this s e r i e s , 

focal lesions simulating chronic pyelonephri t is were often observed in both 

African and Indian pat ients with essen t ia l benign neph rosc l e ros i s . The 

significance of this associa t ion is not yet known. 

SUMMARY 

Hypertension was found to be the second mos t common cause of 

congestive hear t failure in African subjects in Durban. The var ious 

aet iological types occur r ing in this population have been descr ibed and 

d iscussed . Two peaks in incidence of hyper tensive hea r t failure were 

encountered. The f irs t , occurr ing in the fourth decade of life, was re la ted 

to the high incidence of hyper tension secondary to rena l d i sease , and the second, 

apparent in the seventh decade, was due mainly to essen t ia l hypertension. 

Malignant hyper tension was usually p r i m a r y , being far l e ss 

frequently secondary to rena l d i sease . 
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C H A P T E R V I 

CARDIOMYOPATHY AND COR P U L M O N A L E IN THE 

A F R I C A N IN DURBAN 

CARDIOMYOPATHY 

Dur ing the five y e a r p e r i o d u n d e r s u r v e y in 9, 069 c o n s e c u t i v e 

r o u t i n e n e c r o p s i e s p e r f o r m e d on A f r i c a n p a t i e n t s , c a r d i o m y o p a t h y a c c o u n t e d 

for 108 of 684 (o r 15. 8%) d e a t h s f r o m c o n g e s t i v e c a r d i a c f a i l u r e . By 

c o n t r a s t , in 829 Ind ian n e c r o p s i e s , with 173 d e a t h s f r o m c o n g e s t i v e c a r d i a c 

f a i l u r e , c a r d i o m y o p a t h y w a s s u s p e c t e d on one o c c a s i o n only. 

Age and s e x i n c i d e n c e 

T a b l e I shows the age and sex i n c i d e n c e of c a r d i o m y o p a t h y in 108 

A f r i c a n s u b j e c t s . 

T A B L E I 

AGE AND SEX INCIDENCE O F CARDIOMYOPATHY IN 

108 A F R I C A N P A T I E N T S AT N E C R O P S Y 

Age 
G r o u p s 

U n d e r 30 
30 - 39 
40 - 49 
50 - 59 
60 - 69 

70+ 

T o t a l 

M 
No . wi th 
C a r d i o ­
m y o p a t h y 

4 
19 
16 
13 

9 
1 

62 

A L E 
% of 

Rou t ine 

S 

N e c r o p s i e s 

0. 13 
4 . 9 
3. 3 
3 . 4 
3 .0 
0. 5 

1. 3 

% of 
C C F 

C a s e s 

4 . 4 
2 5 . 7 
2 2 . 9 
25 . 5 
20 . 5 

3 .2 

17 .2 

F E 
No. wi th 
C a r d i o ­

m y o p a t h y 

6 
8 
9 

12 
7 
4 

46 

M A L 
% of 

Rou t ine 

E 

N e c r o p s i e s 

0. 21 
2 . 4 
3 .4 
4 . 3 
2 . 6 
2 . 7 

1. 1 

S 
% of 
C C F 

C a s e s 

5. 1 
17. 4 
19. 6 
26. 1 
17. 5 
14. 3 

14. 2 

A l t h o u g h / . . . 
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Although the d isease occurs at all age groups as shown in Table I 

it most commonly occurs from the age of 30 yea r s onwards , and little var iat ion 

in incidence is found in the la t ter decades . This is t rue for both sexes . 

There is also no significant sex difference in the incidence of cardiomyopathy 

in the African. 

The cl inical and pathological diagnosis of cardiomyopathy is one 

fraught with difficulties, especia l ly in view of the frequent occur rence of r ight 

vent r icular hypertrophy. Hence a detailed account of investigations on such 

cases will be considered in P a r t II of this work. 

COR PULMONALE 

During the per iod January , 1958 - December , 1962, in 9,069 

consecutive routine necrops ies per formed on African subjects at the King 

Edward VIII Hospital in Durban, 684 deaths were caused by congestive hea r t 

fai lure. Of these 82 (12.0%) were due to right vent r icular failure from 

causes other than rheumat ic valvular d i sease , congenital hea r t d i sease , and 

r ight vent r icular failure following on left vent r icu lar failure. Of these 82 

cases of r ight vent r icular fai lure, 56 (68. 3%) were males and 26 (31. 7%) were 

females . The sex difference was found to be of no significance s ta t i s t ica l ly . 

In a s e r i e s of 829 consecutive routine necrops ies on Indian pat ients , 

in which there were 173 cases from congestive hea r t fai lure, 11% of deaths 

from such failure were r eco rded as being right vent r icular in type. Thus 

no significant r ac i a l difference is shown to exist . 

Acute cor pulmonale 

Among African pat ients , there were 5 ca ses (2 m a l e s , 3 females) of 

acute cor pulmonale, a l l of which were caused ei ther by embol i sm or th rombos i s 

involving the pulmonary a r t e r i a l t r e e . In one female patient the d i sease 

followed childbirth. In the other 4 (2 m a l e s , 2 females) , no precipi ta t ing 

cause was found. The incidence of acute cor pulmonale among African cases 

of / . . . 
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of congestive cardiac failure was thus 0. 7%. 

Chronic cor pulmonale and r ight vent r icular failure 

There were 77 (11. 3%) cases of chronic cor pulmonale or right 

vent r icu lar failure of unknown aetiology among African patients during the 

five year survey period. Table II s u m m a r i s e s the age distr ibution of r ight 

vent r icular failure, as r e g a r d s known and unknown causes , in 77 African 

subjects as observed in routine nec rops ie s . 

TABLE II 

AGE DISTRIBUTION AND CAUSE AMONG 77 AFRICAN SUBJECTS 

WITH CHRONIC RIGHT VENTRICULAR FAILURE 

Under Total 
20 20-30 30-39 40-49 50-59 60-69 70+ No. % 

Chronic Emphysema 
Chronic Bronchi t is 

and Emphysema 
Pu lmonary F ib ros i s 
S i l ico- tuberculos is 
Bronchiec tas i s 
Carc inoma of Lung 
Congenital Cysts 
P r i m a r y Pulmonary 

Hypertension 
Pu lmonary Embolic 

Disease (chronic 
and r e c u r r e n t 

1 

6 

2 

10 

5 

1 

3 
-
1 
-
-

5 

1 

-
1 
1 
1 
-

3 

-

1 
1 
2 
-
-

21 

2 

24 
2 
6 
1 
2 

27. 3 

2 . 6 

31. 1 
2 . 6 
7. 8 
1. 3 
2 . 6 

1. 3 

Unknown 
Total 

1 
2 

1 
7 

-
11 

8 
23 

2 
12 

3 
12 

3 
10 

18 
77 

23. 4 
100. 0 

Right vent r icular failure i s observed in all age groups after the 

second decade but a lmost 90% of pat ients were 30 yea r s and over . 

The / . . . 
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The c o m m o n c a u s e s r e c o r d e d in the p r o d u c t i o n of such f a i l u r e a r e 

p u l m o n a r y f i b r o s i s ( 3 1 . 1%), c h r o n i c e m p h y s e m a (29 .9%) , and b r o n c h i e c t a s i s 

(7 . 8%). One c a s e w a s c o n s i d e r e d to be a p r i m a r y p u l m o n a r y h y p e r t e n s i o n . 

No c a s e of c h r o n i c t h r o m b o e m b o l i c c o r p u l m o n a l e w a s d i a g n o s e d d u r i n g the 

five y e a r s u r v e y p e r i o d . In 23 . 4% of a l l c a s e s of c h r o n i c r i g h t v e n t r i c u l a r 

f a i l u r e , the a e t i o l o g y w a s u n d e t e r m i n e d . 

DISCUSSION 

In the v o l u m i n o u s l i t e r a t u r e dea l ing wi th c o r p u l m o n a l e the i n c i d e n c e 

would s e e m i n g l y v a r y c o n s i d e r a b l y in d i f fe ren t p a r t s of the w o r l d , bu t t h i s m a y 

in p a r t be due to the l a c k of c l a r i t y a s to what i s m e a n t by th i s t e r m . Only 

a s r e c e n t l y a s I960 the W o r l d H e a l t h O r g a n i s a t i o n a p p o i n t e d a c o m m i t t e e to 

s o r t out the confus ion r e g a r d i n g c o r p u l m o n a l e . 

I t i s a l s o a w e l l known fact t ha t the o r d i n a r y r o u t i n e p o s t - m o r t e m 

p r o c e d u r e s a r e g r o s s l y i n a d e q u a t e in the i n v e s t i g a t i o n of c o r p u l m o n a l e . 

The p r e s e n c e , ex t en t and type of e m p h y s e m a , and the a b n o r m a l i t i e s of the 

p u l m o n a r y v a s c u l a r s y s t e m s d e m a n d s p e c i a l m e t h o d s of i n v e s t i g a t i o n s u c h a s 

whole lung s e c t i o n s and p u l m o n a r y a n g i o g r a p h y . A s we have s e e n the 

a e t i o l o g y of a l m o s t o n e - q u a r t e r of the c a s e s in the p r e s e n t s e r i e s w a s not 

d e t e r m i n e d . 

F o r t h i s r e a s o n i t w a s thought n e c e s s a r y to conduc t an i n v e s t i g a t i o n 

of a s e r i e s of c a s e s wi th r i g h t v e n t r i c u l a r h y p e r t r o p h y and f a i l u r e o t h e r t han 

t h o s e a s s o c i a t e d with c h r o n i c left v e n t r i c u l a r f a i l u r e , m i t r a l s t e n o s i s and 

c o n g e n i t a l a n o m a l i e s of the h e a r t , o c c u r r i n g in the A f r i c a n in D u r b a n , to 

a s c e r t a i n the p r e c i s e a e t i o l o g i c a l f a c t o r s i nvo lved in the p r o d u c t i o n of c o r 

p u l m o n a l e in th i s p o p u l a t i o n . (See P a r t I I ) . 
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C H A P T E R V I I 

PERICARDITIS AND SYPHILITIC HEART DISEASE 

IN THE AFRICAN IN DURBAN 

PERICARDITIS 

This group includes al l cases present ing with signs of congestive 

card iac failure resul t ing from large pe r i ca rd i a l effusions or const r ic t ive 

p e r i c a r d i t i s . P e r i c a r d i t i s assoc ia ted with u raemia , acute pneumonias , or 

active rheumat ic card i t i s have been excluded. 

Using the above c r i t e r i a , during the five year per iod (January, 19 58 -

December , 1962) under survey, pe r i ca rd i t i s was found to be responsible for 

52 of 684 deaths resul t ing from congestive hea r t failure among African subjects 

in Durban. In cont ras t , during the same per iod, only one in 173 deaths from 

congestive cardiac failure among Indians was a t t r ibuted to pe r i ca rd i a l d i sease . 

Table I s u m m a r i z e s the sex and age incidence of congestive card iac 

failure of pe r i ca rd i a l origin in 52 Africans as seen at necropsy. 

No significant sex difference is apparent in the incidence of 

p e r i c a r d i a l d isease in the African. In m a l e s , although the d isease was found 

at all ages , 70% of the cases occu r r ed between 30 - 59 y e a r s . The re was no 

age predi lect ion among African females . The var ious aet iological types of 

pe r i ca rd i a l d isease encountered in the African a r e summar i zed in Table II. 

It is evident from Table II that 63. 5% of al l cases of pe r i ca rd i a l 

d isease in this s e r i e s were of tuberculous origin. Of the 33 subjects with 

tuberculous p e r i c a r d i t i s , 18 were males and 15 females , indicating no 

significant difference in sex incidence. The d isease was observed at all age 

groups, but half the total number of pat ients with tuberculous pe r i ca rd i t i s were 

between 30 - 49 yea r s of age. It was commonly serof ibr inous , haemor rhag ic 

or granulomatous in type, the chronic const r ic t ive var ie ty being observed in 

only four pa t ien ts . 

TABLE I / . . . 
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TABLE I 

AGE AND SEX INCIDENCE OF C. C. F . CAUSED 

BY PERICARDIAL DISEASE IN AFRICANS 

(% C. C. F . IN ROUTINE NECROPSIES) 

F E M A L ES 
No. with % of 

P e r i c a r d i a l C. C. F . 
Disease Cases 

Age 
Groups 

Under 19 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 

70+ 

M 
No. 

A L E S 
with 

P e r i c a r d i a l 
Disease 

5 
1 

10 
6 
5 
1 
2 

% of 
C . C . F 
Cases 

7. 0 
5. 3 

13. 5 
8 .6 
9 . 8 
2. 3 
6. 5 

0 
5 
3 
6 
2 
4 
2 

0 
9. 3 
6 . 5 

13.0 
4. 3 

10.0 
10.0 

Total 30 8. 3 22 6 . 8 

TABLE II 

AGE DISTRIBUTION AND AETIOLOGICAL TYPES OF 

PERICARDIAL DISEASE IN AFRICANS 

Causes 
Under Total 
20 20-29 30-39 40-49 50-59 60-69 70+ No. % 

Tuberculous 
Amoebic 
Rheumatic 
Pyogenic 
P r i m a r y Tumours 
Unclassif ied 

2 
2 
-
1 

- '• 
-

3 
1 
1 
-

" 
1 

6 
5 
-
-
1 
1 

8 
4 
-
-
-
-

2 
-
-
-
1 
1 

33 
12 

1 
1 
2 
3 

63. 5 
23. 1 

1.9 
1.9 
3. 8 
5. 8 

Total 13 12 52 100. 0 

Amoebic p e r i c a r d i t i s , r e la ted to a left lobe amoebic l iver a b s c e s s , 

accounted for 23. 1% of al l c a s e s of congestive hea r t failure from p e r i c a r d i a l 

d i s ease . Of the 12 cases observed, the major i ty (10) were m a l e s . This 

was to be expected, since amoebic l iver a b s c e s s is commoner in ma les than 

females . m , , 
The / . . . 
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The pe r i ca rd i t i s was commonly of the "suppura t ive" type, due to rupture of 

the absce s s through the diaphragm. In a few cases there was a haemorrhag ic 

serofibrinous pe r i ca rd i t i s , this phase preceding actual rupture of the subphrenic 

a b s c e s s . Three pat ients showed evidence of const r ic t ive pe r i ca rd i t i s . The 

histological picture of the pe r i ca rd ium in these consis ted of a non-specific 

chronic inf lammatory react ion with granulation t i ssue formation. Amoebae 

were not observed in any ins tance . 

Chronic const r ic t ive rheumat ic pe r i c a rd i t i s was observed in a 

single case , a male aged 21 y e a r s , and one case of pyogenic pe r i ca rd i t i s was 

encountered in an infant aged 18 months . Of the 3 cases (1 male , 2 females) 

in which aetiology was undetermined, one was serof ibr inous , the other two of 

the chronic constr ic t ive type. These may have been of tuberculous aetiology. 

There were two cases of p r i m a r y tumours of the pe r i ca rd ium, a 

haemangiosa rcoma with a la rge haemor rhag ic effusion, and a f ibroma. 

DISCUSSION 

P e r i c a r d i t i s is the fifth commonest cause of congestive hea r t failure 

in African subjects in Durban, being respons ib le for 7. 6% of al l deaths from 

such fai lure, in cont ras t to the very low incidence (0. 6%) found among Indians, 

in Durban, and also to that r epo r t ed in White r a c e s in South Africa. The 

finding that pe r i ca rd i t i s r e m a i n s an impor tant factor in the production of hea r t 

d isease -n the African is in accord with the opinions of o thers in South Africa 

(Becker i946; Siew 1958; Schr i r e 1958; Powell and Wright 1965) and also 

with the findings of Gelfand (1957) in Southern Rhodesia. 

P e r i c a r d i t i s in the African in Durban has been observed to be 

mainly tuberculous in origin, and, as found by Schr i r e (1958), the peak age 

l imi ts a r e between 30 - 49 y e a r s . However, no significant sex difference 

was noted in the incidence of tuberculous pe r i c a rd i t i s in this s e r i e s . Most 

of the ca ses were in the active phase of the d i sease . 

Although amoebic pe r i ca rd i t i s is said to be r a r e in compar ison with 

the / . . . 
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the l a rge number of cases of amoebias is seen among Africans in Durban, it 

never the less is the most impor tant cause , after tubercu los i s , of congestive 

hea r t failure due to pe r i ca rd i t i s in this population. Clinically it can closely 

mimic tuberculous p e r i c a r d i t i s . At necropsy it was also the commonest 

"suppura t ive" or purulent var ie ty encountered, pyogenic pe r i ca rd i t i s being 

re la t ive ly uncommon among Africans (Schrire 1958). Necropsy findings 

here confirm the cl inical evidence of MacLeod et al . (1966), that amoebic 

pe r i ca rd i t i s occurs more frequently in ma le s , the peak age being between 

20 - 40 . 

Support is also given to the observat ion of Lamont and Pooler (1958) 

and MacLeod et al . (1966), that amoebic pe r i ca rd i t i s may go on to const r ic t ion. 

Wilmot (1962) suggested that secondary bac te r i a l infection may be the impor tant 

factor producing const r ic t ion in such c a s e s , but subsequent exper ience appears 

to indicate that bac te r i a l infection is not essen t ia l (MacLeod in p r e s s ) . 

Only with a drop in the incidence of tuberculos is and amoebias i s a s infections 

among Africans will pe r i ca rd i t i s become an infrequent cause of hea r t failure 

in these people . 

SUMMARY 

P e r i c a r d i t i s is sti l l a common cause of hea r t d isease in the African 

in Durban, and when p re sen t is more often tuberculous in aetiology. 

Amoebic p e r i c a r d i t i s , although r a r e re la t ive to the incidence of amoeb ias i s , 

is the second commonest type of pe r i ca rd i a l d i sease producing congestive 

card iac failure whereas pyogenic pe r i ca rd i t i s is an uncommon cause of hea r t 

fai lure. 

SYPHILITIC HEART DISEASE 

In the p resen t s e r i e s of 9, 069 consecutive routine p o s t - m o r t e m s 

per formed/ . . . 
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pe r fo rmed on Africans, there were 684 deaths from congestive hea r t fai lure, 

of which 33 were syphilitic in origin. By compar ison, one case was 

encountered in 829 Indian nec rops ie s , with 173 deaths from congestive cardiac 

fai lure. 

TABLE III 

ACE AND SEX INCIDENCE OF C. C. F . FROM 

SYPHILITIC HEART DISEASE IN AFRICANS 

(% AMONG C . C . F . CASES) 

Age 

Groups 

Under 30 
30 - 39 
40 - 49 
50 - 59 
60 - 69 

70+ 
Total 

M A L E S 
No. with 
Syphilitic 

Hear t 
Disease 

2 
9 
2 
1 
5 
2 

21 

% 
Among 
C .C . F . 
Cases 

2 . 2 
12. 2 

2 . 9 
2 . 0 

11.4 
6. 5 
5. 8 

F E M A L E S 
No. with 
Syphilitic 

Hear t 
Disease 

3 
2 
3 
2 
1 
1 

12 

% 
Among 
C. C. F . 
Cases 

2. 5 
2 . 2 
6 . 5 
4. 3 
2. 5 
3.6 

3. 7 

TABLE IV 

TYPES OF CARDIAC LESIONS ENCOUNTERED AT NECROPSY IN 

33 CASES OF SYPHILITIC HEART DISEASE IN AFRICANS 

Aort ic incompetence 
with or without 
os t ia l narrowing 

Coronary os t ia l 
narrowing (without 
A . I . ) 

Gumma 
Chronic myocard i t i s 

Under 
30 

4 

0 
1 
0 

30 - 3 9 

11 

0 
0 
0 

4 0 -

4 

1 
0 
0 

49 50-59 

2 

1 
0 
0 

60-69 

4 

2 
0 
0 

70+ 

2 

1 
0 
0 

Total 
No. 

27 

5 
1 
0 

% 

81. 8 

15.2 
3.0 

0 
Total 5 11 5 3 6 3 33 100.0 
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Table III shows the sex and age incidence of congestive hea r t failure 

from syphilitic hea r t d isease in 33 African pat ients , and Table IV the types of 

card iac les ions found at necropsy. 

In the p resen t s e r i e s , in addition to the 33 cases of congestive hea r t 

fai lure, 4 sudden deaths were caused by syphil i t is . In these 37 cases 

super imposed subacute bac t e r i a l endocardi t is was observed in 5 ins tances , 

indicating an incidence of 13. 5%. 

DISCUSSION 

It has been shown that 4. 8% of all cases of congestive hea r t failure 

among Africans a re syphilitic in origin. The d isease is c lea r ly much more 

common than in the Indian population in Durban (0. 6%), or among White r a c e s 

as judged by r epo r t s from the l i t e r a tu r e . 

Although syphilitic aor t i t i s is general ly accepted as being more 

common in ma le s , no significant sex difference in the incidence of congestive 

h e a r t failure from card iovascu la r syphilis was apparent among Africans in th is 

s e r i e s . As observed by Wil l iams (1938) in Uganda and Laws (1933) and 

Hedley (1935) in the Negro population in the United States of Amer ica , a 

significant number of African pat ients die from syphilit ic hea r t d i sease at an 

e a r l i e r age than that r epo r t ed for White r a c e s . One- th i rd of the pat ients in 

this s e r i e s died during the fourth decade of life. Thus, as suggested by 

Wil l iams (1938), little value can be at tached to age in distinguishing syphilitic 

hear t d isease from rheumat ic valvular d isease in African subjects . 

Aort ic incompetence and narrowing of the coronary ostia a r e seen 

to be the m a j o r les ions . Gummatous involvement of the myocard ium, as 

r epo r t ed in the l i t e r a tu re , is r a r e in the African in Durban, being observed on 

one occasion only. Diffuse syphilitic myocard i t i s , as descr ibed by Warthin 

(1925), was not observed, and all fibrotic les ions in the myocard ium were 

a t t r ibuted to vascular changes assoc ia ted with s tenosis of the coronary ost ia . 
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The associat ion of subacute bac te r i a l endocardi t i s and syphilitic 

aor t ic valve d i sease i s , as mentioned ea r l i e r , not as r a r e as commonly 

bel ieved. An incidence of 13. 5% in this s e r i e s is cons idered to be 

significant. 

SUMMARY 

Syphilis s t i l l r ema ins an impor tant factor in the production of hea r t 

failure in the African in Durban. Aort ic incompetence, with or without 

co ronary ost ia l narrowing, is the common effect of aor t ic syphilis on the 

hea r t . Death from syphilitic hear t d isease occurs at an e a r l i e r age in the 

African and the d isease is found to be a frequent cause of sudden death in 

these subjects . Subacute bac te r i a l endocardi t is is not r a r e in associa t ion 

with syphilitic valvular d i sease in the African at necropsy. It is doubted 

whether active syphilitic myocard i t i s r ea l ly exis ts as an entity. 
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C H A P T E R I 

RIGHT VENTRICULAR HYPERTROPHY AND FAILURE 

IN AFRICAN SUBJECTS IN DURBAN 

PURPOSE 

This study was undertaken in an at tempt to determine the cause of 

r ight vent r icular hyper t rophy and failure in African pat ients since routine 

necropsy and his tological techniques had failed to provide the answer in a 

la rge number of c a s e s . 

While the occur rence of chronic r ight vent r icu lar failure is c lea r ly 

evident on routine p o s t - m o r t e m examination, the cause for such failure r e m a i n s 

unknown in a lmost one -quar t e r of all cases coming to necropsy. Although 

causes such as emphysema and pulmonary vascular d isease may be suspected 

at necropsy, conf i rmatory evidence is often n e c e s s a r y before definite 

conclusions can be drawn. Such evidence is somet imes lacking even with 

the additional aid of microscopy , since one is l imi ted to the number of s l ides 

that can possibly be examined in any individual c a se . Thus the extent and 

anatomical distr ibution of d i seases such as emphysema and pulmonary 

th rombo-embo l i sm cannot be a s s e s s e d with a sufficient degree of accuracy 

from the routine methods employed at necropsy . In some c a s e s , 

pa renchymal and vascu la r d isease occur together , or parenchymal pathology 

of more than one type may be p re sen t concurrent ly , so that eventual r ight 

ven t r icu la r s t ra in and failure is dependent not on any one factor but possibly 

on the cumulative effect of s eve ra l les ions . It was n e c e s s a r y therefore to 

include additional methods such as pulmonary a r t e r iog raphy and whole lung 

sec t ions , so that a more complete p ic ture of the d i sease p r o c e s s or p r o c e s s e s 

might be obtained. 

Although right ven t r icu la r hyper t rophy in the p resence of mild to 

modera te dilatation is eas i ly recognisable at necropsy, difficulties a r i s e with 

l e s s e r degrees of hyper t rophy. This is pa r t i cu l a r ly so in cardiomyopathy, 

where / . . . 
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where although both vent r ic les a r e usually involved it is difficult at necropsy 

to a s s e s s with any degree of accuracy whether hyper t rophy involves both these 

chambers equally or one preponderant ly . In o rde r to confirm ventr icular 

hyper t rophy and es tabl ish which of the two vent r ic les was predominant ly 

enlarged, additional methods for studying card iac en la rgement became 

n e c e s s a r y . 

MATERIAL AND METHODS 

For this purpose it was n e c e s s a r y to invest igate all c a ses showing 

e i ther exc lus ive or predominant r ight vent r icu lar hyper t rophy and fai lure . 

Right ven t r icu la r hyper t rophy due to m i t r a l d i sease was excluded but 

cardiomyopathy was included because of the frequency with which predominant 

r ight vent r icular hyper t rophy was suspected at necropsy . 

Thus th i r ty consecutive cases of cor pulmonale and thir ty-f ive 

consecutive cases of cardiomyopathy, on which p o s t - m o r t e m s were per formed 

during the per iod Apr i l , 1964 to Feb rua ry , 1966, were studied. These 

included African pat ients of both sexes of ten ye a r s of age and over . Cases 

were invest igated in the following way: 

(a) Necropsy examinat ion 

At necropsy pa r t i cu la r attention was paid to the state of the hea r t 

and lungs. The hea r t was examined for hyper t rophy and dilatation of i ts 

c h a m b e r s , and all abnormal i t i es of the pe r i ca rd ium, myocard ium and 

endocardium were r eco rded . I n t r a m u r a l thrombi were specially sought and 

their location noted. 

The lungs were examined for p leura l thickening and adhesions between 

the lung and thoracic cage, and diaphragm. One lung was sectioned and 

exa.mined at necropsy for parenchymal and /o r vascular d i sease , the type and 

extent of abnormal i ty being r eco rded . The lung leas t damaged during 

removal 
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remova l was r e s e r v e d for further investigation. 

With few exceptions, in the ea r l i e r c a se s , the pelvic veins and those 

of the lower ex t remi t i e s , including calf veins, were examined for venous 

t h rombos i s . 

(b) A s s e s s m e n t of vent r icu lar hypertrophy 

Total hear t weights a r e routinely r eco rded in all c a s e s . 

Ventr icular hyper t rophy was a s s e s s e d by the following two methods: 

i. Measurement of th ickness of vent r icular wall . The free walls of the 

right and left ven t r ic les were m e a s u r e d at s tandard s i tes , the r ight 

ventr ic le being r ega rded as hyper t rophic when this m e a s u r e m e n t 

exceeded 5 mm. (Zeek 1942), and the left when the m e a s u r e m e n t was 

g rea t e r than 13 mm.(Scott et a l . 1955). Before such m e a s u r e m e n t s 

can be meaningful it i s impor tant to know whether or not dilatation of 

the chamber is p r e s e n t . A dilated chamber with these dimensions 

mus t be hypertrophied, whereas a contrac ted chamber which exceeds 

them is not n e c e s s a r i l y hyper t rophic . Because there is no accura te 

method for the a s s e s s m e n t of degrees of dilatation, the r e su l t s of such 

m e a s u r e m e n t s must be t r ea ted with some r e s e r v e . When a l e s s e r 

degree of hyper t rophy of a ventr ic le is p resen t , dilatation may m a s k 

this slight hyper t rophy. In the course of this study it soon became 

apparent that the r e su l t s obtained by this method, even though 

recommended and widely used by o the r s , were often difficult to in t e rp re t . 

B e c a u s e of these deficiencies this method was abandoned in favour of; 

i i . Separate vent r icu lar weights. To achieve this the free wall and 

infundibulum of the r ight ventr ic le was d i ssec ted from the r e s t of the 

hea r t and the weight taken as represen t ing that of the r ight vent r ic le . 

The free wall of the left vent r ic le , together with the septum, r e p r e s e n t e d 

left vent r icular weight. The method employed for the separa t ion of 

the vent r ic les was that desc r ibed by Keen (1955), except that the hea r t 

valves were not removed. 

It / . . . 
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It was n e c e s s a r y to have control values for comparat ive purposes , 

and to this end 53 normal hea r t s from African subjects , 20 yea r s of age 

and over, were d issec ted and weighed in a s imi la r manner . These 

were obtained from patients dying sudden t r aumat ic deaths and were 

co r re l a t ed with both height and body weight. The normal weight of 

the free wall and infundibulum of the right ventr ic le was found to be 

66. 3 Gms. (SD 7.7) , and that of the septum and left ventr ic le to be 

160. 5 Gms . (SD 22. 49). The normal LV/RV ra t io was a s s e s s e d as 

2. 48 Gms. (SD 0. 21). The values obtained co r r e l a t e well with those 

of a s imi lar study by Fulton et al . (1952). 

This method is a t ime-consuming p rocedure , but the r e su l t s 

obtained not only c lear ly showed the p re sence or absence of vent r icular 

hypertrophy, but a lso indicated which of the two vent r ic les was 

exclusively or predominant ly enlarged, i r r e spec t ive of the degree of 

dilatation. 

(c) Histological examination. 

This entailed a study of sections of re levant organs , stained by the 

ord inary haematoxylin and eosin method. Sections from the hea r t and lungs 

were in addition stained with Weiger t ' s e las t ic stain for the purpose of studying 

s t ruc tu ra l changes involving the endocardium and lung vascula ture , and with 

Toluidine Blue for endocardia l changes. The findings relat ing to pulmonary 

vascula ture a r e based on the c r i t e r i a as laid down by Brenner (1935) and as 

accepted by most modern worke r s in this field. Histological study of the 

pulmonary a r t e r i e s was pe r fo rmed on both the injected and non-injected lung. 

It soon became apparent ,however , that the p ic ture obtained in the injected 

lungs was e r roneous , on account of the marked dis tension of such vesse l s with 

the radio-opaque medium which caused distension of the lumina and thinning of 

the wal ls . There was thus absolutely no cor re la t ion between the findings in 

the injected and non-injected lung. 

His tochemical / . . . 
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(d) His tochemical methods 

These were employed on myocard ia l t i ssue in the hope of finding 

a constant change which would dist inguish cardiomyopathy c lear ly from other 

forms of hea r t d i sease . Such methods included: 

(1) Staining for the enzyme succinic dehydrogenase after the method 

outlined by Nachlas et a l . (1957), as cited by P e a r s e (I960). 

(2) Staining for the enzyme DPN diaphorase after the method desc r ibed 

by Nachlas et a l . (1958). 

(3) P e r l ' s p russ i an blue react ion for fe r r ic ac ids . 

(4) Sudan-red s ta ins for fat. 

Methods for alkaline phosphatase (Gomori ,as cited by P e a r s e I960) 

and acid phosphatase (Gomori, as cited by P e a r s e I960) were also t r ied . 

The former was not found of value because only t r a c e quantit ies of alkaline 

phosphatase were p resen t in myocard ia l t i s sue . The la t ter failed completely, 

p re sumab ly because the subs t ra te was unsuitable although this subs t ra te gave 

sa t i s fac tory r e su l t s when used for rena l t i s sue . 

(e) Pu lmonary a r t e r iog raphy 

The method employed was that desc r ibed by Short (1956), and the 

radio-opaque medium consis ted of a ba r ium sulphate suspension of 80% 

micropaque and 3% gelatine. The ideal medium for this purpose is one 

which, while filling the smal l e s t a r t e r i o l e s , does not c r o s s the capi l lary bed. 

The micropaque-gela t ine medium satisfied these r e q u i r e m e n t s . 

After r emova l at necropsy and p r io r to injection the lungs were 

r e f r ige ra t ed for 48 - 72 hour s . 

It was noted that maximum inflation p r io r to injection was of great 

value in ridding the lungs of excess fluid and loosely at tached an temor tem 

thrombi which escaped via the pulmonary v e s s e l s . The lungs were then 

deflated and the radio-opaque medium injected at a p r e s s u r e of 50 - 80 mm. Hg. 

Following injection the lung was again fully inflated and posit ioned on a 

12" x 10" caset te fitted with F a s t Tungstate s c r eens and Ilford Red Seal film. 

The / . . . 
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The film was exposed at 34 KV, 25 mA for 0. 1 sec . at a distance of 48" for 

l a te ra l views. A Watson mobile 100 mA unit was used and the films were 

developed manually in Planocop 1 : 1 for l^ minutes at 74°F. The 

resul tan t film was reasonably sat isfactory, but there was room for 

improvement in cont ras t to enhance detail . The la ter s e r i e s was exposed to 

Ilfex Non-sc reen film placed in a cardboard case t te and inse r ted into a pe r spex 

film box which supported the lung. The Ilfex film was exposed at 64 KV, 

25mA for 0. 1 sec . at a distance of 20" for l a t e ra l views. These were 

developed in Planocop 1 : 1 for 2 | minutes at 74 F . , the inc reased t ime 

compensating for i nc r ea sed thickness of the emuls ion of non - sc reen f i lms. 

These showed a marked improvement of definition as compared with the 

screen-f i lm technique. 

In every case his tological sect ions from the injected lungs were 

examined to confirm full dis tension of the pulmonary a r t e r i e s before 

conclusions were drawn from the a r t e r i o g r a m s (see F igs . 1 &: 2, P la te I) . 

Sat isfactory injection,as according to Short (1956),meant a thinning of the 

a r t e r i a l wall in re la t ion to the size of the lumen, and smoothing-out of the 

normal ly deeply crenated e las t ic coat. Fil l ing defects observed on 

a r t e r i o g r a m s were invest igated by gross dissect ion and histological 

examination. 

Pu lmonary a r t e r iog raphy proved to be of immense value in the 

study of right hear t failure in establ ishing the level and extent of loss of 

vascu la r t e r r i t o r y . A r t e r i o g r a m s were pa r t i cu la r ly helpful in a s ses s ing 

the number , size and dis t r ibut ion of pulmonary thrombo-embol i and in giving 

some indication as to the degree of reduction of pulmonary a r t e r i a l capacity 

resul t ing from embolization 

(f) Whole lung sections 

These were p r epa red from the lungs on which a r t e r iography was 

per formed, and the method used was that desc r ibed by Gough and Wentworth 

(1949) Whole lung sections proved to be of great value in the study of 

e m p h y s e m a / . . . 



- 72 -

emphysema as r e g a r d s the anatomic distr ibution and extent of parenchymal 

des t ruct ion. The collapse of emphysematous spaces in fresh necropsy 

lungs d i s tor t s the anatomic location of emphysema in re la t ion to lobules and 

masks the t rue extent of parenchymal damage. Fixation of the lung in the 

expanded position is e ssen t i a l a lso for the recognit ion of the more ser ious 

centr i lobular form of emphysema. 

This work is p resen ted in two p a r t s , the f i rs t dealing with cor 

pulmonale, and the second with right ventr icular enlargement in 

cardiomyopathy. 
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CHAPTER II 

COR PULMONALE : A REVIEW OF THE LITERATURE 

(A) IN GENERAL 

The hear t in cor pulmonale 

The g ros s anatomical changes occurr ing in the hea r t in response to 

chronic pulmonary d i sease , especia l ly emphysema, have been known for more 

than a century. 

As cited by Park inson and Hoyle in 1937, Senac (1783); Louis (1830); 

and Laennec (1846) a re said to have r e m a r k e d on the enlargement of the hea r t 

in as thmat ics and in pat ients with emphysema. Sibson in 1848 descr ibed 

marked right vent r icular en largement of the hea r t found at necrops ies 

pe r fo rmed on persons with emphysema who had died in congestive hea r t fa i lure . 

Although Laennec had noted the b ivent r icular nature of cardiac enlargement , 

this point was most s trongly emphasized by Gard iner , who stated that he had 

not observed marked enlargement of the right hea r t without concurrent 

en la rgement of the left. 

In the la t ter half of the 19th century the b i l a t e ra l nature of cardiac 

en largement was mentioned by a number of w r i t e r s , and left vent r icular 

en la rgement was bel ieved by many to be due to assoc ia ted chronic nephr i t i s , 

chronic myocard i t i s , or a theroma, which were said frequently to occur 

together with emphysema. 

The major i ty of the more recent necropsy studies (Kountz et a l . 

1936; Nemet and Roseblat t , 1937; Scott and Garvin, 1941; Spain and 

Handler , 1946; Z i m m e r m a n and Ryan, 1951; Walzer and F r o s t , 1954; 

Phi l l ips , 1958; Padamavat i and Joshi , 1946) of cor pulmonale show 

concomitant left vent r icular enlargement of varying degrees in a significant 

number of cases of chronic cor pulmonale. Kountz et a l . (1936) considered 

the cause of left vent r icular enlargement to be unknown in their cases and 

made no mention of assoc ia ted sys temic hypertension. Park inson and Hoyle 

(1937) / . . . 
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(1937) maintained that hyper tension could not be excluded as a cause of the 

left ven t r icu la r hyper t rophy in such pat ients . 

More recent ly, Michelson (I960) reviewed the evidence on 

vent r icu la r hypertrophy in pulmonary d isease and, adding data of his own, 

found that the thickness of the walls of the two vent r ic les var ied from case to 

case at necropsy. Although, on an average , the i nc rease in size as judged 

by the degree of thickness was approximately equal in the two ven t r i c l e s , a 

considerat ion of such i nc r ea se in t e r m s of percentage showed the change to be 

g rea t e r in the right ven t r ic le . He pointed out that an inc rease of about 3mm. 

while causing a 100% inc rease in the right vent r ic le , shows only about a 30% 

i n c r e a s e in the left vent r ic le . Michelson concluded that there was no way 

of knowing whether the absolute or re la t ive change was impor tant 

physiologically. 

Altschule (1962), in his review of the studies of o thers (Cudkowitz, 

F r i t t s et a l . and Nakamura) , found that the left vent r ic le i s a lso under s t r a in 

and can enlarge in such c a s e s . These deductions followed on studies in which 

s imultaneous output m e a s u r e m e n t s of the ven t r ic les were undertaken. The 

major i ty of pat ients studied had b ronch iec tas i s and s i l i cos i s , and a few had 

other types of fibrosing lung d i sease . Control pat ients , with one exception, 

showed that the left and r ight vent r icu lar outputs did not differ by m o r e than 

plus or minus 10% of the mean value. In pat ients with fibrosing lung d i sease , 

pa r t i cu l a r ly b ronch iec tas i s , the left vent r icu lar output was significantly g rea t e r 

than that of the r ight . Only occasional ly did patients with other forms of 

lung d i sease show such c i r cu la to ry d i s tu rbances . These anatomical and 

physiological data would seem to indicate that the diagnosis of cor pulmonale 

does not imply s t ra in solely, or even predominant ly, on the r ight ven t r ic le . 

Following on the above, it has been postulated that the development 

of shunts from bronchia l a r t e r i e s to pulmonary a r t e r i e s and veins, such as 

occur in fibrosing lung d i s e a s e s , may inc rease considerably the flow into, and 

consequently the work of, the left ventr ic le (Altschule 1962). In this manner 

pulmonary hear t d isease places a great burden on the r ight vent r ic le because 

of / . . . 
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of inc reased p r e s s u r e and on the left ventr ic le as a resu l t of i nc reased flow. 

Rushmer (1958) c la ims to have shown that while the burden imposed by 

p r e s s u r e loads is poorly to lera ted by the right vent r ic le , the left ventr ic le 

sus ta ins a p r e s s u r e load more effectively than it does an inc rease in output. 

Pu lmonary hyper tension in cor pulmonale. 

In 1840 Budd descr ibed the reduction of the capi l lary c i rculat ion in 

emphysematous lungs. This cur ta i lment of the pulmonary capi l lary bed was 

cons idered to lead to obst ruct ion of the c i rculat ion through the pulmonary 

a r t e r i e s and finally to oedema. I saakssohn in 1871 descr ibed the widespread 

narrowing with subsequent t h rombos i s , rupture and atrophy of the cap i l l a r ies 

in emphysematous lungs. This formed the anatomical bas i s for all subsequent 

opinion regarding cardiac involvement in emphysema. However, a few 

authors (Delafield 1884-5, 1886; Hoffman 1903; and Laubry and Routier 1922) 

questioned the impor tance of these changes as a cause of cardiac en la rgement . 

Park inson and Hoyle (1937) quote severa l authors as having descr ibed, 

p r io r to 1930, s c l e ro s i s of the smal le r pulmonary a r t e r i e s in associa t ion with 

chronic lung d isease , including emphysema and chronic bronchi t is and 

emphysema, but there were many o thers who made no mention of such 

assoc ia ted vascular changes in descr ipt ions of the histology of the lungs in 

emphysema. Ka r sne r (1933), however, considered emphysema the most 

important factor in the development of pulmonary a r t e r i o s c l e r o s i s . 

More recent au thors , in descr ibing the histological changes occurr ing 

in the pulmonary ve s se l s , have based their findings on the c r i t e r i a outlined by 

Brenner (1935), but the s t ruc tu ra l a l te ra t ions in the pulmonary vesse l s however 

r ema in a subject of much cont roversy . P a r k e r (1940) noted the p re sence of 

vascular changes in 80% of 32 c a s e s but found no cor re la t ion between such 

ca se s and r ight vent r icu lar hyper t rophy. He cons idered that 

a r t e r i o s c l e r o t i c changes in the smal l pulmonary a r t e r i e s and a r t e r i o l e s in 

diffuse lung disease were the resu l t r a ther than the cause of pulmonary 

hyper tension. Ar t e r i o sc l e ro t i c changes in the smal l b ranches of the 

pulmonary a r t e r i e s a re also found in cases of . 
pulmonary/ . . . 
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pulmonary th rombo-embol i sm (O'Neal and Thomas 1955; Ba rna rd 1954a), 

and have been produced exper imenta l ly in animals by injecting fibrin emboli 

intravenously (Barnard 1954b; Ha r r i son 1948). 

McKeown (1952), in a necropsy study of 111 cases of chronic lung 

disease (including many different aetiological types), found marked vascular 

lesions to be uncommon even in the advanced ca se s , and observed that the 

incidence of severe vascular les ions was little different in emphysema with or 

without r ight vent r icular hyper t rophy and in cont ro l s . F r o m a review of 

cu r r en t views she concluded that the cause of right vent r icular failure in some 

ca se s of emphysema was not to be found in the pulmonary ve s se l s . Kernen 

et a l . (1958), from a necropsy study of 125 pat ients with diffuse pulmonary 

emphysema and 54 cont ro ls , concluded that in the development of pulmonary 

hyper tension vascular changes were a less impor tant cause than ei ther anoxia 

of shunting of blood from higher p r e s s u r e bronchia l a r t e r i e s to pulmonary 

a r t e r i e s . 

F r o m p o s t - m o r t e m angiographic studies of emphysematous lungs 

Junghanss (1959) stated that although there was a reduction in the capi l la ry 

bed, there was still sufficient vascula ture remaining to prevent cor pulmonale 

in diffuse " sen i l e" emphysema. In the centr i lobular type the emphysematous 

spaces caused dis tor t ion of the dis tal pa r t s of v e s s e l s , resul t ing in i nc reased 

pulmonary vascular r e s i s t ance and cor pulmonale . Dunnill(196l), from 

inject ion-radiography-his tology studies of the pulmonary vascula ture in 44 

emphysematous lungs, cons idered int imal f ibros is , des t ruct ion of the 

vascular bed, a n d th rombo-embol i sm to be of minor impor tance . The 

r a i s ed p e r i p h e r a l vascular r e s i s t ance was due to vascular deformity and to 

p r e s s u r e of emphysematous spaces on adjacent a r t e r i e s . P r e c a p i l l a r y 

anas tomos is was an additional factor in b ronch iec ta s i s . 

However, from a cl inico-pathological study of 91 pat ients with 

chronic lung d isease J a m e s and Thomas (1963) concluded that organic s tenosis 

of smal l pulmonary a r t e r i e s and a r t e r i o l e s was p r e sen t in some cases of 

emphysema, and that this probably contributed towards pulmonary 

hyper tens ion / . . . 
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hyper tension in these subjects . Hicken e t a l . (1965) have descr ibed the 

pulmonary a r t e r i o l e s in ca ses of emphysema, especia l ly the centr i lobular 

form, as showing a dist inct c i r cu la r media in all cases with right vent r icular 

hypertrophy, and suggested that this might be the organic bas i s for the 

i nc r ea sed pe r iphera l vascular r e s i s t ance in emphysema. The p resence of 

abnormal longitudinal musc le f ibres in ternal to the inner e last ic lamel la , 

found in a r t e r i o l e s and a r t e r i e s , was not cons idered to be re la ted to 

pulmonary hypertension. According to Mitchell (1962), t h rombo-embo l i sm 

may occasional ly cause cor pulmonale in emphysema. 

von Euler and Li l jes t rand (1946) made the observat ion that hypoxia 

could cause a r i s e in pulmonary blood p r e s s u r e in animals and in man, the 

mechan i sm being a reflex vasoconst r ic t ion of the pulmonary a r t e r i e s . 

Evans (1946) concluded that while pulmonary hyper tension r e su l t s from both 

a diminution of the capi l la ry bed and anoxic pulmonary vasoconst r ic t ion , the 

la t te r appears to be the m o r e impor tant . Motley et al . (1947) a lso found 

-hypoxia to produce a considerable r i s e in pulmonary blood p r e s s u r e . A 

number of exper iments have since shown hypoxia to be an impor tant cause of 

pulmonary hyper tension (Dirken and Heems t r a 1948; Lewis and Gorl in 1952; 

P e t e r s and Roos 1952; Yu et a l . 1953). The fact that cor pulmonale 

resul t ing from in t e r cu r r en t bronchopulmonary infection can be r e v e r s e d with 

t r ea tmen t (Harvey et a l . 1951, 1953), suggests that functional d is turbances of 

the pulmonary vascula ture a r e more important than the s t ruc tura l changes. 

F r i edbe rg (1966) cons iders that hypoxia in emphysema follows 

perfusion of hypoventilated por t ions of the lung, and that although the 

significance of shunts is not known they may also contribute to hypoxia. 

Although the exact mechan i sm whereby chronic lung d isease 

produces hea r t failure is st i l l not perfect ly understood, it can now be 

confidently stated that the p r o c e s s is not simply the resu l t of a reduction in 

number of the pulmonary cap i l l a r ies and /o r s t ruc tu ra l a l te ra t ions in the 

a r t e r i e s and a r t e r i o l e s with consequent i nc r ea sed r e s i s t ance in the pulmonary 

c i rcula t ion. 
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Circu la to ry haemodynamics in cor pulmonale 

The c i rcu la to ry haemodynamics in cor pulmonale appear to be very-

different from those in most other forms of hear t d i sease . Bloomfield et a l . 

(1946); Riley et a l . (1948); and F e r r e r and Harvey (1959) have shown that 

the cardiac output in pat ients with chronic bronchi t is and emphysema does not 

dec rea se once r ight vent r icular failure develops, but r emains normal or may 

be higher than normal . The cardiac output, if r a i s ed during fai lure, usually 

r e tu rns to normal levels with r ecove ry from fai lure. 

Oedema in cor pulmonale 

A slightly r a i s e d jugular venous p r e s s u r e in chronic lung d i sease 

does not neces sa r i l y indicate hea r t failure (Wood 1956), and oedema has been 

observed in pat ients with severe anoxia in whom the hear t was of normal s ize , 

or only slightly enlarged (Fulton 1953). That oedema and a r a i s ed jugular 

venous p r e s s u r e may develop in the absence of right, ventr icular failure is 

further supported by the work of Mounsey et a l . (1952) who m e a s u r e d the r ight 

ven t r icu la r systolic p r e s s u r e in 8 patients with so-ca l led "congestive fa i lure" 

due to chronic lung d i sease and found that the p r e s s u r e was only slightly 

elevated in 4 pat ients . Simpson (1959) r epor t ed that in some emphysematous 

pat ients who were hypoxic, hypercapnaic and oedematous, the oedema failed 

to respond to the usual diuret ic m e a s u r e s but r e g r e s s e d spontaneously. 

Because of these observa t ions , Campbell and Short (I960) suggested 

that some mechan i sm other than hea r t failure might be responsible for the 

development of oedema in chronic cor pulmonale. While not d i sca rd ing 

the sequence pulmonary hyper tension - - - - - - r ight vent r icu lar hyper t rophy 

.._.___.. right vent r icular failure - - - - - - venous engorgement oedema, 

they suggested that this might be an uncommon cause of oedema in cor 

pulmonale . These au thors , from their own persona l observat ions and those 

of o the r s , noted a re la t ionship between r e s p i r a t o r y acidosis and oedema in 

cor pulmonale, and postulated a mechan i sm for oedema production on the 

bas i s of r e s p i r a t o r y dysfunction and ac idos i s . They advanced the idea that ' 
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a r a i s e d blood PCO was followed by an inc rease in the amount of carbonic 

acid formed in the renal tubular ce l l s ; the hydrogen ions excre ted into the 

tubules -were then exchanged for sodium ions which p a s s , together with the 

b i ca rbona te ions, into the blood, thereby increas ing the reabsorpt ion of 

"bicarbonate-bound b a s e " . With the development of oedema in e m p h y s e m a , 

the compliance of the lungs is reduced, and the non-e las t ic r e s i s t ance 

inc reased . This leads to further hypoventilation by increas ing the work of 

breathing, and thus r e su l t s in the es tabl ishment of a "self-aggravating cycle" . 

El l i s (1961) suggested that the diffuse enlargement of the kidneys 

in chronic cor pulmonale was a form of work hypertrophy, developing to 

compensate for chronic r e s p i r a t o r y ac idos i s . 

Several authors (Green and Dundee 1952; Lat ts et a l . 1956; 

Flint and War rack 1958; El l i s 1961) have commented on the associa t ion 

between peptic u lcera t ion and chronic cor pulmonale. Lat ts et a l . (1956) 

suggested thatthe associa t ion might be explained on the bas i s of r e s p i r a t o r y 

acidosis and a high acid output by the par ie ta l cel ls of the s tomach. They 

concluded that although the exact re la t ionship between hypersec re t ion of 

gas t r ic hydrochlor ic acid and peptic u lcera t ion is not known, the exis tence of 

an associa t ion between the two is widely recognised. 

(B) IN SOUTH AFRICA AND SOME OTHER PARTS 

OF THE CONTINENT 

White (1961) s tated that cor pulmonale was quite frequent in many 

countr ies in Africa and was la rge ly due to fibrotic changes in the lungs 

secondary to infection, and to emphysema. Rare ly , it was caused by 

b i l ha rz i a s i s . 

Becker (1946), while stating that cor pulmonale was an impor tant 

cause of congestive hea r t failure in the African and Coloured subjects in 

South Africa, made no comment regard ing the aet iological aspec ts of the 

d i sease . . 
Gelfand / . . . 
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Gelfand (1957), in Southern Rhodesia, suggested that chronic cor 

pulmonale was probably of equal incidence in the Bantu and European, and 

that chronic bronchi t is or advanced s i l icosis might be responsible in some. 

He also commented that although cor pulmonale due to b i lha rz ias i s might be 

common in Egypt, it was cer ta in ly not frequent in the endemic a r e a s in 

Rhodesia and South Afr ica. 

Siew (1958) in South Africa found the incidence for Whites (5. 5%) to 

be higher than that (2. 2%) for Afr icans , chronic bronchi t is and e m p h y s e m a , 

p resen t together as a rule being the commonest cause of cor pulmonale in both 

African and White r a c e s and a lso in both sexes . Tuberculos is and s i l i cos i s , 

together or separa te ly , const i tuted the second most important cause among 

African and European m a l e s . Whereas tuberculos is alone accounted for this 

in African females , kyphoscoliosis was the second commonest cause in White 

females . While the next most impor tant cause among European males and 

females was ca rc inoma of the lung, b ronch iec tas i s was found to be the mos t 

impor tant factor in African males and females . Only 2% of all White r a c e s 

with cor pulmonale showed evidence of b ronch iec t a s i s . Bi lharz ia was a 

r a r e cause . Causes such as obl i terat ive pulmonary a r t e r io l i t i s and repea ted 

pulmonary embol i sm were uncommon in White r a c e s and were not observed in 

African subjects . Siew also noted that African pat ients had a wider age 

range for cor pulmonale (males 40 - 60, females 20 - 60) than the White r a c e s , 

the major i ty of whom were in the 60+ age group. 

Gelfand (1957) r emarked , " I t is an in te res t ing observat ion that the 

African r a r e l y develops acute cor pulmonale" . This co r re l a t ed with the 

supposedly ex t remely low incidence of pe r iphe ra l venous th rombos is in the 

African. Idiopathic thrombophlebi t is , especia l ly of the femoral vein, has 

been repor ted in the African (F i sher 1941; Gelfand 1946), but pulmonary 

embol i sm is said to be ex t remely r a r e in this condition. Schr i re (I960), 

from a cl inical study of hea r t d i sease , s tated that "pulmonary embol i sm 

requi r ing e lec t rocard iographic investigation was not encountered in the Bantu 

in this s e r i e s " . 

C o n t r a r y / . . . 
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Cont ra ry to the above findings, Turner (1962), r epo r t i ng on 16 

ca se s of pulmonary hear t d isease among the Africans in Mombasa, found acute 

cor pulmonale resul t ing from mass ive pulmonary embol i sm in 2 patients and 

one case with thrombo-embol ic obi i t e ra t ive pulmonary hypertension. 

The re la t ive incidence of cor pulmonale in most s e r i e s in South 

Africa (Becker 1946; Powell and Wright 1965; Higginson et a l . I960; 

Cosnett 1962) is found to vary from about 10 - 16%. In Rhodesia the 

r epor t ed incidence (Gelfand 1957; Baldachin 1963) is lower and va r i e s 

between 4 - 5%, while figures from Uganda a r e ex t remely low. Clinical 

studies in Uganda give an incidence of 0. 28% (Shaper and Will iams I960), but 

a necropsy investigation (Davies 1948) revea l s a 4% incidence. 

The figures quoted for South Africa a r e a lso higher than that (5. 0%) 

repor t ed for cent ra l London, England (Wood 1956). However, Flint (1954), 

in the nor the rn indust r ia l city of Sheffield, found that in all pat ients with 

congestive hea r t failure 40% of ma les and 8. 5% of females had cor pulmonale, 

chronic bronchi t is and emphysema being by far the commonest cause . 

Definitions and Classif icat ion 

Lewis (1933) defined hear t failure as a inabili ty on the par t of the 

hea r t to maintain an adequate c i rcula t ion. This may apply when the burden 

of excess ive work is imposed on ei ther one or both vent r ic les s imultaneously. 

Consequent ly , t e r m s such as r ight vent r icular fai lure, left vent r icular failure 

and b ivent r icu lar failure came into usage , and the t e r m congestive hear t 

failure has been used to desc r ibe both r ight ven t r icu la r and b ivent r icu lar 

fai lures (Wood 1956). Fa i lu re of both vent r ic les may occur ab initio or 

the failure of one ventr ic le may lead to the failure of the other . 

The commonest cause of right vent r icular en la rgement and failure 

is chronic left vent r icu lar fai lure. It a lso occurs in response to cardiac 

or pulmonary d i so rde r s which resu l t ei ther in obstruct ion to flow out of the 

r ight ventr ic le or through the pulmonary ci rculat ion , or to an inc rease in the 

volume of blood within the r ight ven t r ic le . 

Once / . . . 
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Once it became apparent that cer ta in chronic d i seases of the lungs 

could produce a secondary effect on the hear t , t e r m s such as cor pulmonale 

and pulmonary hear t d isease came into usage . This was in keeping with the 

tendency to divide hea r t d isease according to aetiology. Distinction was 

soon made between the acute (McGinn and White 1935), subacute (Bri l l and 

Rober tson 1937; Greenspan 1934), and chronic forms of cor pulmonale. 

The t e r m acute cor pulmonale is applied when a rapid dilatation of 

the r ight hea r t occurs , secondary to acute pulmonary hypertension. By far 

the commonest cause of acute pulmonary hyper tension is a mass ive sudden 

occlusion of the pulmonary c i rcula t ion. Such sudden mass ive obstruct ion 

of the l e s s e r c i rcula t ion occu r s , in the vast major i ty of c a s e s , as a r e su l t of 

extensive pulmonary embol ism, commonly originating in the leg veins (White 

1951). Pat ients suffering acute pulmonale from this cause ei ther die 

rapidly or recover if they survive long enough for the clot to r e t r a c t and so 

re l ieve the obstruct ion. Acute cor pulmonale can also develop as a r e su l t 

of acute compress ion of the lungs, as occurs in valvar pneumothorax (Hudson 

1965), sudden inc rease in herniat ion of abdominal v i sce ra through the 

d iaphragm (McGinn and Spear 1941), and acute spontaneous medias t ina l 

emphysema (Klein 1947). 

Subacute cor pulmonale r e f e r s to a p r o g r e s s i v e , in termi t tent 

obst ruct ion of the pulmonary a r t e r i e s occur r ing over a per iod of severa l 

months (Schrire 1963), and follows ei ther pulmonary th rombo-embol i sm 

(Bri l l and Robertson 1937; Wood 1956), or embol i sm of neoplastic t i s sue in 

the lung vesse l s and pe r ivascu la r lymphatics with widespread a r t e r i a l 

th rombos i s (Greenspan 1934; Stors te in 1951). 

In the past , chronic cor pulmonale was a lmost synonymous with 

chronic bronchi t is and emphysema ("the emphysema hear t" ) because in ce r ta in 

countr ies like Great Br i ta in this was the most frequent type observed, and 

much of the e a r l i e r l i t e r a tu re was thus confined to this single cause . As 

the recognised aet iological factors (other than the exis tence of chronic 

pulmonary disease) giving r i s e to r ight vent r icular en largement and failure 

mul t ip l ied/ . . . 
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multiplied, e . g . chronic left ventr icular failure, m i t r a l s tenos is , cer ta in 

congenital anomalies of the hear t , much confusion a ro se regarding the p rec i se 

definition of the t e r m chronic cor pulmonale. As a resu l t , as recent ly as 

I960, a commit tee of exper t s of the World Health Organisat ion met to t ry to 

solve the difficulty. In 1961 their conclusions appeared in a r epor t 

(WHO, 1961), and chronic cor pulmonale was defined as "hypertrophy of the 

right ventr ic le resul t ing from d i seases affecting the function and/or s t ruc ture 

of the lungs, except when these pulmonary a l te ra t ions a re the resu l t of 

d i seases that p r i m a r i l y affect the left side of the hear t or of congenital hea r t 

d i s e a s e " . This definition thus excludes lung changes resul t ing from m i t r a l 

s tenos is , left ventr icular fai lure, and congenital anomalies of the hear t , but 

still includes conditions such as " p r i m a r y " or thrombo-embol ic pulmonary 

hypertension. Their recommended classif icat ion of chronic cor pulmonale 

is as follows:-

1. Diseases p r i m a r i l y affecting air pas sages , lungs and alveoli: 

1. 1 Chronic bronchi t is with genera l i sed a i rway obstruction, with or 

without emphysema. 

1.2 Bronchial a s thma . 

1. 3 Emphysema without bronchi t is and as thma. 

1.4 Pu lmonary f ibros is , with or without emphysema, due to 

tuberculos is , pneumoconiosis , b ronch iec tas i s , other pulmonary 

infections, radiat ion, and muco-v i sco idos i s . 

1. 5 Pulmonary granulomata and infi l trations due to sa rco idos i s , 

chronic diffuse in te rs t i t i a l f ibrosis , be ry l l ios i s , eosinophilic 

granuloma or h is t iocytos is , malignant infil tration, s c l e rode rma , 

d isseminated lupus e ry thematos i s , de rmatomyos i t i s , and alveolar 

mic ro l i t h i a s i s . 

1.6 Pu lmonary resec t ion . 

1. 7 Congenital cystic d isease of the lungs. 

1. 8 High altitude hypoxia. 

2. Diseases p r i m a r i l y affecting movements of the thoracic cage: 

2. 1 Kyphoscoliosis and other thoracic deformi t ies . 

2 . 2 / . . . 
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2.2 Thoracop las ty . 

2. 3 P l eu ra l f ibros is . 

2 .4 Chronic neuromuscular weakness e . g . pol iomyel i t i s . 

2. 5 Obesity with alveolar hypoventilation. 

2. 6 Idiopathic a lveolar hypoventilation. 

3. Diseases p r ima r i l y affecting pulmonary vascula ture : 

3. 1 A r t e r i a l wall (a) p r i m a r y pulmonary hypertension 

(b) po lyar te r i t i s nodosa 

(c) other a r t e r i t i s . 

3. 2 Thrombotic d i s o r d e r s (a) p r i m a r y pulmonary thrombosis 

(b) sickle cell anaemia. 

3. 3 Embol i sm (a) from outside lungs 

(b) sch is tosomias i s 

(c) malignant embol ism 

(d) other embol ism. 

3. 4 P r e s s u r e on main pulmonary a r t e r i e s and veins by medias t ina l 

tumours , aneurysm, granulomata, or f ibros is . 

It was a lso recommended that the r ight ventr ic le be r ega rded as 

hyper t rophied if the outflow t r ac t m e a s u r e d over 5rnm. in th ickness , and that 

emphysema be descr ibed with r e g a r d to its anatomic distr ibution as observed 

after formalin fixation of p o s t - m o r t e m lungs in their distended s ta te . 
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CHAPTER III 

FIBROSING LUNG DISEASE AS A CAUSE OF CHRONIC 

COR PULMONALE IN THE AFRICAN 

Widespread pulmonary f ibrosis can be caused by i r r i t an t s 

(pneumoconiosis , lipid pneumonia), infections ( tuberculosis and other 

pulmonary infections), b ronch iec tas i s , radiat ion, and mucoviscoidosis . It 

is a lso a feature of the Hamman-Rich syndrome, and may frequently occur in 

s c l e rode rma , de rmatomyos i t i s , po lyar te r i t i s nodosa, systemic lupus 

e ry thematos i s , rheumatoid a r t h r i t i s , and in te r s t i t i a l pneumonia. In some 

cases the cause is obscure (WHO. 1961, Hudson 1965). 

As commented on by Wainwright (1964), infective conditions, 

pa r t i cu la r ly tuberculos is and amoebias i s , a re still common in theAfr ican 

in Durban. In populations in which tuberculos is i s sti l l prevalent it is an 

important factor in the development of b ronch iec tas i s . 

Impai rment of pulmonary function in chronic pulmonary d isease is 

dependent on severa l fac tors . Bas ica l ly these include the extent of f ibrosis , 

the degree of emphysema, and the state of the bronchial t ree (Theodcs 1954). 

Right ventr icular hyper t rophy and failure follow -when extensive damage to the 

lung parenchyma and vascula ture occur . Venti la tory defects resu l t not only 

from widespread parenchymal damage but also from res t r i c t ions caused by 

extensive fibrotic thickening of the pleura (Bromberg and Robin 1963). The 

development of pulmonary hyper tension is dependent both on a reduction of the 

pulmonary vascular bed and on vasoconst r ic t ion resul t ing from hypoxia. 

Dunnill (1961) emphasized the p resence of bronchopulmonary shunts as an 

added factor in the development of cor pulmonale in b ronch iec tas i s . 

ANALYSIS / . . . 
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ANALYSIS AND MATERIAL 

In a s e r i e s of 30 consecutive cases of cor pulmonale in African 

pat ients investigated at necropsy chronic fibrosing lung was incr iminated as 

a cause of the right vent r icular hypertrophy and failure in 13. Among 

these 30 cases there were 2 examples of acute cor pulmonale while the r e s t 

were ei ther the subacute or chronic forms of r ight vent r icular s t ra in and 

fai lure. Thus 46.4% of all the more chronic forms of cor pulmonale 

followed on chronic fibrosing lung disease and its complicat ions, and this 

proved to be the most common cause of such failure encountered, at necropsy, 

in African subjects . Included in this category are 4 pat ients with 

b ronch iec ta s i s . 

Of the 13 cases d iscussed he r e , 9 were males and 4 were females . 

Their ages var ied from 26 yea r s to 70 y e a r s , 9 being under 50 y e a r s . The 

average age was 52. 1 y e a r s . The relevant necropsy findings in these 13 

cases a r e summar i sed in Table I. It is evident from Table I that the most 

impor tant single factor contributing towards pulmonary fibrosis in this s e r i e s 

was tuberculos i s , being incr iminated in 10 of the 13 patients studied. In 

the remaining 3 cases , (one case of pulmonary f ibrosis and emphysema, and 

2 cases of bronchiect ias is) the aetiology remains unknown. 

When presen t , tuberculos is was ei ther f ibrocaseous in type, or 

consis ted of widespread healed fibrotic les ions . Tuberculos is causing 

bronchiec t ias i s was observed in 2 pat ients . 

All cases l i s ted in Table I showed b i l a t e ra l pulmonary involvement . 

Although the degree of pulmonary parenchymal loss and f ibrosis var ied 

great ly , 12 of these 13 cases showed in addition gross p leura l thickening and 

extensive adhesions between lung and chest cage and /o r diaphragm. 

F u r t h e r m o r e , emphysema was observed in 8 of 10 cases where this was 

looked for (Fig. 2, P la te II). In Cases 2, 3 and 4 whole lung sections were 

damaged during removal at necropsy, and no comment regarding emphysema 

is therefore possible in these 3 pat ients . 

Histological / . . . 
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Histological examination of the lungs in these c a s e s , in addition to 

confirming gross naked-eye changes, revealed s t ruc tu ra l a l te ra t ions of the 

pulmonary a r t e r i e s . Such changes consisted of (1) int imal prol i ferat ion 

with narrowing of the lumen of muscular a r t e r i e s and bronchial a r t e r i e s , the 

la t te r pa r t i cu la r ly in cases of b ronchiec tas i s (Fig. 6, Pla te II); (2) an 

additional layer of longitudinal muscle fibres with e las t ic t i ssue hyperplas ia 

in the int ima of both the l a rge r and smal le r muscular a r t e r i e s (Fig 3, Pla te II); 

(3) the p resence of muscu la r i zed vesse l s below 100 y i n d iameter (Fig. 2, 

P la te II); (4) fresh and organising thrombotic occlusions of the pulmonary 

a r t e r i e s (Fig. 5, P la te II). 

Thrombo-embol ic occlusions, while involving vesse l s of all s i zes , 

a r e r a r e l y widespread, being extensive in one case (Case 8) only. A source 

for embolization was found in the calf veins in 6 pat ients showing pulmonary 

th rombo-embol i sm, including that with extensive involvement. In 3 patients 

in whom thrombotic occlusions of a few pulmonary a r t e r i e s were p resen t no 

source for embolization was found at necropsy. Thus local thrombosis and 

embolizat ion may be a factor in explaining the thrombotic occlusions found in 

the pulmonary a r t e r i e s of cases with chronic d i sease . 

Angiograms showed loss of normal pulmonary a r t e r i a l pa t te rn with 

dis tor t ion in the a r e a s where extensive f ibrosis was p resen t (Fig. 1, P la te II) . 

Thrombot ic occlusions involving secondary branches were somet imes observed 

and accounted for large filling defects in the pulmonary a r t e r i a l t r e e . In 

some cases loss of pulmonary a r t e r i o l e s , simulating the p runed- t r ee effect, 

was observed. When p resen t the la t ter change was always genera l i sed and 

not re la ted solely to a r e a s of s c a r r i n g . Sub-pleural bronchopulmonary 

anas tomoses were frequently observed. 

The hear t , in all c a ses of chronic fibrosing lung disease with cor 

pulmonale, showed right vent r icular hypertrophy and dilatation. As shown 

in Table I, the total hea r t weights were not marked ly inc reased , all except 4 

being below 400 Gms. 

Table II shows the r e su l t s obtained when card iac hyper t rophy was 

a s s e s s e d / . . . 
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a s s e s s e d by measur ing the g rea te s t thickness of the free wall of the right 

and left ventr ic les in 6 pat ients . 

TABLE II 

Case 
No. 

MEASUREMENT OF THICKNESS OF VENTRICULAR 

WALLS IN 6 CASES OF FIBROSING LUNG DISEASE 

AND CHRONIC COR PULMONALE IN AFRICANS 

Sex Age Total Hear t 
Weight (Gms) 

RV thickness 
(mm) 

LV thickness 
(mm) 

1 
2 
3 
4 
12 
13 

M 
M 
M 
F 
M 
F 

56 
60 
58 
36 
32 
65 

270 
450 
500 
330 
450 
340 

6 
7 

10 
6 
7 
6 

12 
16 
16 
14 
18 
13 

TABLE III 

SEPARATE VENTRICULAR WEIGHTS AND LV/RV RATIO 

IN 5 CASES OF FIBROSING LUNG DISEASE WITH 

COR PULMONALE IN AFRICANS 

Case 
No. 

Sex Age Total Hear t 
Weight (Gms) 

RV (Gms) LV (Gms) LV/RV 

5 
6 
9 
10 
11 

M 
F 
F 
M 
M 

54 
70 
65 
26 
33 

350 
370 
370 
350 
470 

108 
104 
105 
82 
164 

131 
135 
126 
145 
166 

1.21 

1.29 
1. 20 
1.76 
1.01 

While right vent r icular thickness exceeded 5 mm. in all cases shown 

in Table II, 4 patients showed a left vent r icular thickness of over 13 m m . 

Left / 
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Left vent r icular hyper t rophy however, while quer ied in Case 3, was not 

suspected in any of the other 5 cases on macroscopic examination. 

Table III shows separa te ventr icular weights and LV/RV ra t ios in 5 

cases of fibrosing lung d isease and cor pulmonale. 

The right vent r icular weights were above the normal values for 

Africans (66. 3, SD 7. 7), in all 5 ins tances . The left vent r icular weights 

were within the normal range (160. 5, SD 22. 49) in all pa t ients . The LV/RV 

value was below normal in every case (2. 48, SD ). 21). These r e su l t s 

indicate exclusive r ight vent r icular hyper t rophy in cases where cor pulmonale 

followed on fibrosing lung d i sease . Bronchiec tas i s was presen t in Cases 10 

and 11, and both these show exclusive right vent r icular hypertrophy. 

DISCUSSION 

Tuberculos i s , in countr ies where it is still prevalent , is recognised 

as an impor tant aet iological factor in the development of both pulmonary 

f ibrosis and bronch iec tas i s , and consequently plays a significant role in the 

incidence of cor pulmonale within such populations. In Great Br i ta in the 

incidence of chronic cor pulmonale is known to have fallen significantly since 

tuberculos is as an infection has been controlled and reduced to an uncommon 

disease among its population. In Africa, in cont ras t to most Western 

count r ies , infections as a whole r ema in a major cause of morbidi ty and 

mor ta l i ty among the indigenous people in many p a r t s of the continent. It is 

not surpr i s ing therefore that chronic infective pulmonary d i sease , pa r t i cu la r ly 

pulmonary tuberculos i s , and i ts complications should be found to be the most 

common cause of cor pulmonale among African subjects in and around Durban; 

tuberculos is by itself being responsib le for over a th i rd of all cases of the 

m o r e chronic forms of cor pulmonale encountered in this study. Although 

the above finding differs from the views of both Siew (1958) and Schr i re (I960), 

who r e g a r d chronic bronchi t i s and emphysema as the usual aet iological 

factors responsible for cor pulmonale in the African, it supports the comment 

by / . . . 
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by White (1 961) that fibrotic lung d isease secondary to infection is la rge ly 

responsib le for the development of this form of hea r t failure among this r ace 

group in Africa. As shown in the p resen t s e r i e s , the complication of cor 

pulmonale ar is ing from pulmonary changes caused by tuberculos is can occur 

in young subjects , and this probably explains the wider age range obtained by 

Siew (1958) for cor pulmonale in Africans as compared with Whites. 

The development of r ight vent r icular s t r a in and failure in ca ses of 

chronic pulmonary tuberculos is does not appear to be re la ted solely to 

pulmonary parenchymal damage by f ibros is . Associa ted fibrotic thickening 

of the p leura and adhesions between lung, chest cage and diaphragm were 

always p resen t and must sure ly have in ter fered with movements of the thoracic 

cage and consequently with ventilation. Significant emphysema was often 

also p resen t . A reduction in the pulmonary vascular bed in these cases 

bes ides being re la ted to a r e a s of s ca r r ing and emphysema was also found to 

be due to pulmonary a r t e r i a l th rombo-embol i sm. The la t te r , however, was 

r a r e l y extensive, but i ts effect on an a l ready reduced pulmonary a r t e r i a l t r ee 

mus t be considered significant. S t ruc tura l changes in the smal l pulmonary 

a r t e r i e s , s imi la r to those descr ibed in emphysema and some cases of 

cardiomyopathy were found. While such changes may be secondary to the 

p r e sence of emphysema, one cannot exclude the poss ibi l i ty of their being 

secondary to pulmonary hyper tension. It follows therefore that more than 

one factor i s responsible for the development of cor pulmonale in cases of 

chronic pulmonary tubercu los i s . Bes ides the cur ta i lment of the pulmonary 

a r t e r i a l t r e e , vent i la tory defects and hypoxia resu l t from damage to the lung 

parenchyma and from r e s t r i c t i on caused by extensive p leura l f ibrosis and 

adhesions between lungs, chest cage and diaphragm, emphysema being a 

further contr ibutory cause . That such additional factors play an impor tant 

role in the production of cor pulmonale in ca ses of fibrosing lung d isease 

secondary to tuberculos is c o r r e l a t e s with the views of Bromberg and Robin 

(1963). 

In th ree of the 13 cases invest igated the aetiology of the pulmonary 

p a t h o l o g y / . . . 
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pathology was not a sce r ta ined . These included one case of pulmonary 

f ibrosis with emphysema, and 2 cases of b ronch iec tas i s . 

The absence of pneumoconiosis as a cause of cor pulmonale is 

explained by the fact that all such cases a r e now diver ted to the d is t r ic t 

surgeon for necropsy and re levant organs a r e forwarded to the 

Pneumoconiosis Bureau of South Africa. As a resu l t , no comment is 

possible on the role of pneumoconiosis in the development of cor pulmonale 

in the African in Durban. 

The hear t in ca ses of pulmonary f ibrosis with cor pulmonale was 

usual ly below 400 Gms . in weight, indicating mild to modera te en largement . 

The two methods employed in studying cardiac enlargement , while showing 

negligible var ia t ion in r e g a r d to hyper t rophy of the r ight ventr ic le , gave 

conflicting re su l t s regarding the state of the left vent r ic le . As repor ted by 

o thers a lso (Kountz et a l . 1936 ; Nemet and Roseblat t 1937; Scott and 

Garvin 1941; Spain and Handler 1946; Z i m m e r m a n and Ryan 1951; Walzer 

and F r o s t 1954; Phi l l ips 1958; Padmavat i and Joshi 1964), m e a s u r e m e n t s 

of the thickness of the free walls of the vent r ic les frequently yielded values 

indicative of left vent r icular hypertrophy, but separa te vent r icular weights, 

where these were assayed , always showed pure r ight vent r icular hyper t rophy. 

It is therefore reasonable to conclude that, while bronchopulmonary shunting 

with consequent hypoxia and diastolic overload of the left vent r ic le , due to the 

bronchia l veins draining into both a t r i a (Altschule 1962), may occur in 

fibrosing lung d i sease , r e su l t s show that in this s e r i e s the left vent r icular 

overload is re la t ive ly unimportant on account of there being pure r ight 

vent r icu lar hyper t rophy. In b ronch iec tas i s , where shunting is said to be 

most significant (Dunhill 1962), no inc rease above normal weight for the left 

vent r ic le was found in the 2 ca ses in which separa te vent r icular weighing was 

per fo rmed . Case 11 in fact showed g ross r ight vent r icu lar hyper t rophy 

with a weight approaching that of the normal left ventr ic le (plus septum) and 

a LV/RV ra t io of c lose to unity, but a normal weight value for the left ven t r ic le . 

It is a lso of in t e re s t that the left vent r ic le was not marked ly dilated in any of 

oil. . . 
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of the ca ses invest igated in this s e r i e s , and e r roneous r e su l t s on 

measu remen t of i ts free wall a r e believed to have resu l ted from inadequate 

dilatation of this chamber , since it has been s t r e s s e d that for this method to 

be of any value a chamber should be adequately dilated. 

The findings with r e g a r d to the hea r t in ca ses of fibrosing lung 

d isease with cor pulmonale thus show nei ther hyper t rophy nor g ros s dilatation 

of the left vent r ic le , which mus t therefore be cons idered unaffected under such 

c i r c u m s t a n c e s . 

SUMMARY 

1. F ibro t ic lung d i sease , secondary especia l ly to tuberculos is , was found 

at necropsy to be the commonest cause of chronic cor pulmonale among 

African subjects in Durban and i ts envi rons . 

2. The pathogenesis of r ight vent r icular s t ra in and failure in such cases 

has been d iscussed . 

3. Cardiac en largement in these conditions is descr ibed and d iscussed . 

It has been shown that hyper t rophy involves the r ight ventr ic le 

exclusively. 
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C H A P T E R I V 

T H R O M B O - E M B O L I C COR P U L M O N A L E IN THE A F R I C A N 

P u l m o n a r y t h r o m b o - e m b o l i c d i s e a s e m a y l ead to a c u t e , s u b a c u t e , 

o r c h r o n i c c o r p u l m o n a l e , and whi le i t i s a c o m m o n c a u s e of the a c u t e type it 

i s a r e l a t i v e l y i n f r equen t a e t i o l o g i c f ac to r in the p r o d u c t i o n of c h r o n i c c o r 

p u l m o n a l e . H o w e v e r , of the m a n y p o s s i b l e c a u s e s of o b l i t e r a t i v e p u l m o n a r y 

h y p e r t e n s i o n i t h a s b e e n s u g g e s t e d (Goodwin I960) , t ha t p u l m o n a r y t h r o m b o ­

e m b o l i s m i s p r o b a b l y the c o m m o n e s t . 

While the o c c u r e n c e of p u l m o n a r y t h r o m b o - e m b o l i s m i s not 

i n f r e q u e n t in the c h r o n i c a l l y b e d r i d d e n , e s p e c i a l l y t h o s e wi th s e v e r e h e a r t 

d i s e a s e and wi th m a l i g n a n c y , i t h a s a l s o b e e n found to o c c u r in a c t i v e , 

p r e v i o u s l y h e a l t h y young p e r s o n s for r e a s o n s a s ye t unknown (Goodwin e t a l . 

1963). The l a t t e r t h u s f o r m a g r o u p qui te d i s t i n c t f r o m the f o r m e r in w h o m 

the p a t h o g e n e s i s i s u n d e r s t a n d a b l e . 

A s e a r l y a s 1928, L j u n d h a h l (as c i t e d by F r i e d b e r g 1966 and 

W i l h e l m s e n e t a l . 1963) i n d i c a t e d tha t t h e r e w a s a c h r o n i c f o r m of p u l m o n a r y 

h e a r t d i s e a s e which fol lowed on c h r o n i c p u l m o n a r y e m b o l i , and he c o n c l u d e d 

tha t t h e s e r e s u l t e d f r o m r e c u r r e n t e m b o l i s m a s o p p o s e d to l o c a l p u l m o n a r y 

a r t e r i a l t h r o m b o s i s . 

Be l t (1939a) s t a t e d tha t c o r p u l m o n a l e r e s u l t e d f r o m o r g a n i s a t i o n 

of e m b o l i wi th s u b s e q u e n t o b l i t e r a t i o n of a l a r g e p a r t of the a r t e r i a l t r e e . 

He d e s c r i b e d 4 c a s e s of r e c u r r e n t e m b o l i z a t i o n invo lv ing the p u l m o n a r y 

a r t e r i e s and o c c u r r i n g o v e r a p e r i o d of f r o m 3 m o n t h s to 6 y e a r s . C a r r o l l 

(1950) r e p o r t e d 5 c a s e s of c h r o n i c c o r p u l m o n a l e r e s u l t i n g f r o m o b s t r u c t i o n 

of the p u l m o n a r y a r t e r i e s , of wh ich 4 w e r e b e l i e v e d to be e m b o l i c in o r i g i n 

and one to have r e s u l t e d f r o m l o c a l t h r o m b o s i s . P e t c h (1951) e m p h a s i z e d 

tha t c h r o n i c f a i l u r e cou ld follow r e c u r r e n t p u l m o n a r y e m b o l i z a t i o n , and 

E r h n e r et a l . (1959) r e c o r d e d the o c c u r r e n c e s of c h r o n i c c o r p u l m o n a l e 

fol lowing t h r o m b o - e m b o l i s m in 3 p r e v i o u s l y h e a l t h y young m e n who a l s o 

s h o w e d / . . . 
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showed evidence of pe r iphe ra l venous th rombos i s . L a r g e r s e r i e s of cases 

of thrombo-embol ic cor pulmonale have recent ly been repor ted by Owen e t a l . 

(1953); Thompson and Hamilton (1962); Goodwin et a l . (1963); and 

Wilhelmsen et_a_l.( 1963). 

Regarding the cl inico-pathological pic ture in pulmonary th rombo­

embol ism, there appear to be two quite distinct fo rms . In the one, occlusion 

occurs in the large pulmonary a r t e r i e s , is a ssoc ia ted with pulmonary vascular 

or card iac d isease , and an obvious source for embolization is usually p resen t . 

In the second type, occlusion involves the a r t e r i o l e s and muscular a r t e r i e s , 

and such pat ients show cl inical evidence of p rogres s ive pulmonary 

hyper tension without obvious cause . However, l a rge r a r t e r i e s may be 

obst ructed in the absence of hea r t d i sease . I t h a s b e e n suggested 

that l a rge r emboli may come from the leg veins, and that th rombos is in the 

smal l pelvic rad ic les may give r i s e to emboli of microscopic size (Goodwin 

et a l . 1963). 

As r e g a r d s pathogenesis , evidence favours the view that pulmonary 

vascu la r obstruct ion is embolic in origin in the vast major i ty of c a s e s , and 

that cor pulmonale r e s u l t s from r e c u r r e n t episodes of pulmonary 

embolizat ion (Belt 1939b; Owen et a l . 1953; O'Neal and Thompson 1955; 

Thompson and Hamilton 1962; Wilhelmsen et a l . 1963). 

Although evidence favours the mechanical block theory with 

r e s i s t ance to flow, a consequent drop in card iac output and s t ra in on the r ight 

hea r t as important factors resul t ing from pulmonary embolization, 

d i sagreement exis ts with r e g a r d to the vasocons t r ic t ive factor in re la t ion to 

smal le r emboli . The extent of damage to the pulmonary vascular bed, 

n e c e s s a r y to cause severe c i r cu la to ry dis turbance has been shown 

exper imenta l ly to be over 65% of i ts c r o s s - s e c t i o n a l a r ea ; a cut-off of more 

that 85% resu l t s in death (Fr iedberg 1966). Wood (1952) considered that 

two- th i rds of the lung vascula ture had to be des t royed before pulmonary 

hyper tens ion was likely to occur . 

F ineberg and Wigger (1936) observed that l e s s e r degrees of 

obstruct ion/ . . . 
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obstruct ion could lead to an inc rease in the pulmonary vascular r e s i s t ance 

with a r i s e in right vent r icular and pulmonary a r t e r i a l p r e s s u r e s . F r o m 

exper imenta l evidence Daley et a l . (1951) and Knisely et a l . (1957) cons idered 

reflex vasoconst r ic t ion did not occur with smal l pulmonary emboli . However, 

Hyman et al . (1964) found that shock, pulmonary hypertension, and right 

vent r icu lar s t ra in may follow smal l ves se l embolizat ion shown at necropsy to 

involve l e s s than 50% of the c r o s s - s e c t i o n a l a r e a of the pulmonary a r t e r i e s . 

It was considered therefore that the remainder of the pulmonary bed must 

have been diminished by active reflex vasoconst r ic t ion . This view is 

supported by the more recent exper imenta l studies of Will iams (1956); 

Gootman et a l . (1962); and Vitolo et al . (1965). 

The possibi l i ty of a pu lmono-coronary reflex operating at t imes in 

ins tances of smal l emboli has been suggested by de Takats et a l . (1 939)• 

They suggested deaths in such pat ients to be due to autonomic ref lexes 

causing spasm of the unobst ructed pulmonary ve s se l s , or to a reflex 

vasoconst r ic t ion of the coronary a r t e r i e s mediated by the vagus ne rve . 

ANALYSIS OF MATERIAL 

Although cl inical dist inction is made between the acute, subacute 

and chronic forms of th rombo-embol ic cor pulmonale it is not easy to 

dist inguish between the la t ter two forms at necropsy on account of the 

s imi la r pathological features p resen t in both. Clinical separa t ion into 

subacute and chronic types is based largely on the durat ion of hea r t fai lure, 

and such evidence was not always available from case h i s t o r i e s . Hence 

al l ins tances of th rombo-embol ic cor pulmonale with evidence of pure or 

predominant right vent r icu lar hyper t rophy and chronic pass ive venous 

congestion of the organs will be r e f e r r e d to as cor pulmonale from chronic 

r e c u r r e n t pulmonary th rombo-embol i sm. The diagnosis of acute cor 

pulmonale was made at necropsy in those cases showing recen t pulmonary 

th rombo-embol i sm, marked dilatation of the r ight side of the hear t without 

exc lus ive / . . . 
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exclusive or preponderant hyper t rophy of the right vent r ic le , and signs of 

acute congestion of the v i s ce r a . 

In 30 consecutive cases of cor pulmonale invest igated in this s e r i e s , 

9 were thrombo-embol ic in origin. Of these 9 pat ients , 5 were females and 

4 m a l e s , and their ages ranged from 19 to 70 y e a r s . Six were in the 40-plus 

group, and the remaining 3 pat ients were 19 y e a r s , 33 y e a r s , and 35 yea r s 

of age. 

Acute thrombo-embol ic cor pulmonale was encountered on two 

occas ions , while the remaining 7 cases showed the more chronic form of 

r ight hea r t failure resul t ing from r e c u r r e n t episodes of pulmonary th rombo­

embol i sm. Table I s u m m a r i s e s the re levant necropsy findings in these 9 

c a s e s . 

As observed in Table I the total hea r t weights in cases of t h rombo­

embolic cor pulmonale, even those with r e c u r r e n t episodes of pulmonary 

th rombo-embol i sm, showed lit t le i nc r e a s e , being below 400 C m s . in al l 

except one instance (Case 7). In the f irs t 4 cases vent r icular hyper t rophy 

was a s s e s s e d by measur ing the g rea tes t th ickness of the free wall of the r ight 

and the left vent r ic les (Table II). 

These r e su l t s show the r ight ventr ic le to be hyper thropic in the 2 

ca ses where cor pulmonale followed on r e c u r r e n t pulmonary thrombo-embol ic 

d i sease , and this c o r r e l a t e s with the impres s ion gained by naked-eye 

examinat ion of these h e a r t s . 

Hypertrophy of the left ventr ic le is evident by measu remen t in 3 

c a s e s . While this could be explained on the bas i s of sys temic hyper tension 

in Case 2, no explanation for such was apparent in the other two c a s e s . On 

macroscop ic examination of the specimen,however , left vent r icu lar hyper t rophy 

was not suspected. 

In the remaining 5 c a s e s , hypertrophy was a s s e s s e d by weighing the 

vent r ic les separa te ly . Ventr icular weights and LV/RV ra t ios in these 

further cases of r e c u r r e n t pulmonary th rombo-embol i sm a re shown in 

Table III. m Ln T . 
Table I . / . . . 



Thrombo-embolism in Afr icans 

>r Emboli 

Limb and 
inline d. 

;eal, and 

.ng into 
throm-
jeg veins 

Leg 
nil. 

i, 

.iteal 

lelvic 

.eft 

* 

Other Disease 

Nil apparent. 

Carcinoma of Bladder 

Posteriorly placed 
(R) lobe amoebic 
liver abscess 

As above 

Nil apparent 

Malnutrition and 
Cachexia. 

Nil apparent. 

Nil other than local­
ized apical T.B. 

Amoebic liver abscess 
plus cerebral 
cysticercosis 

Cause of Death 

Acute Cor Pulmonale 

Acute Cor Pulmonale 

Chronic Cor 
Pulmonale 

As above 

As above 

As above 

As above 

As above 

As above 
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TABLE II 

MEASUREMENT OF VENTRICULAR WALL THICKNESS 

IN 4 CASES WITH PULMONARY THROMBO-EMBOLIC 

COR PULMONALE 

Case Sex Age Total hea r t RV thickness LV thickness 
Weight (Gms) (mm) (mm) 

Cause of death 

1 
2 
3 
4 

F 
M 
M 
M 

50 
70 
70 
35 

355 
350 
350 
380 

4 
3 
7 
7 

12 Acute cor pulmonale 
20 Acute cor pulmonale 
14 Chronic cor pulmonale 
15 Chronic cor pulmonale 

TABLE III 

SEPARATE VENTRICULAR WEIGHTS AND LV/RV RATIO 

IN 5 CASES WITH PULMONARY THROMBO-EMBOLIC 

COR PULMONALE 

Case 

5 

6 
7 
8 
9 

Sex 

F 

M 
F 
F 
F 

Age 

65 

40 
50 
19 
33 

Total hea r t 
Weight (Gms) 

370 

250 
440 
360 
350 

RV Wei 
(Gms) 

98 

61 
105 
101 
101 

ght LV Wei 
(Gms) 

145 

92 
213 
146 
126 

ght LV 
RV 

1.48 

1. 51 
2. 02 
1.46 
1. 26 

Cause of death 

Chronic 
cor pulmonale 

i i 

i i 

II 

it 

An obvious i nc rease in r ight vent r icu lar weight (normal mean 

66. 3 Gms. SD 7. 7) is evident in 4 of the 5 cases shown in Table III. In 

the one patient (Case 6) where this is not apparent , both total hea r t weight and 

left vent r icular weight a r e well below normal and the body weighed only 

39. 1 k i log rams . In view of these findings and a LV/RV rat io of 1. 51 

(normal 2. 48), the r ight ventr ic le can in this case a lso be considered 

predominant ly, if not exclusively, enlarged although weighing 61 Gms . 

Left vent r icu lar weights were within or below normal range 

(160. 5 G m s . SD 22. 49) in all except Case 7. Here the only blood p r e s s u r e 

reading (130/90) was taken during failure but both kidneys showed features 

suggest ive/ . . 
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suggestive of chronic focal pyelonephri t is , so that sys temic hypertension 

could not be excluded. Never the less , the LV/RV rat io was below the normal 

value, as in all other c a s e s . 

Histological examination of the hea r t revea led no abnormal i ty other 

than hypertrophy of the muscle fibres where this was suspected. 

The lungs at necropsy, in all 9 c a s e s , showed extensive involvement 

of the pulmonary t r ee by th rombo-embol i . Although lung infarction was not 

observed in the two patients in whom death resu l ted from acute th rombo­

embolic cor pulmonale, 5 of the 7 patients with r e c u r r e n t pulmonary th rombo­

embol i sm showed evidence of recen t infarction. In every case a r t e r i e s of 

both lungs were involved, and in 8, multiple in t rapulmonary branches of 

varying s izes were affected. Table IV i l lus t r a t e s the dis t r ibut ion of the 

thrombo-embol i in pulmonary a r t e r i e s . 

In all 9 ca se s , e las t ic a r t e r i e s were affected at one or other level . 

S imilar ly , muscular a r t e r i e s were involved in all ins tances . A r t e r i o l a r 

involvement was demons t ra ted by histological examination in 5 pat ients and 

was found to be extensive in 1 case (Case 3). 

Ar te r iography was per formed on the one lung of 4 pat ients with 

thrombo-embol ic cor pulmonale showing evidence of right vent r icular 

hyper t rophy and fai lure . In all 4 ins tances the a r t e r i o g r a m showed large 

filling defects caused by obstruct ion of e i ther secondary or t e r t i a r y branches 

of the pulmonary a r t e r y (Fig. 1 - 3 , P la te III). A r e a s or segments not 

affected by thrombo-embol i showed a normal a r t e r i a l and a r t e r i o l a r pa t te rn . 

These a r t e r i o g r a m s , together with the knowledge that the con t ra l a t e ra l lung 

was also involved, must suggest a considerable reduction in the total pulmonary 

a r t e r i a l bed. 

Recent haemor rhag ic infarction of the lung was p resen t in 5 of the 

9 cases of thrombo-embol ic cor pulmonale invest igated in this s e r i e s 

(F igs . 1 - 3 , P la te III). All 5 were examples of r e c u r r e n t pulmonary 

th rombo-embol i sm. Evidence of healed infarction was noted in one of the 

5 plus another ca se . Thus 6 of the 7 pat ients with cor pulmonale from 

r e c u r r e n t / . . . 
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r e c u r r e n t episodes of pulmonary th rombo-embol i sm can be said to have 

suffered lung infarction at some stage of the d i sease . Abscess formation 

from secondary infection of the infarcted a r e a s was observed in one patient . 

On further examination of these lungs after a r t e r iography , thrombo-embol ic 

obstruct ion were noted dis tal to those stopping flow of the radio-opaque 

medium, and these a lso var ied as r e g a r d s degree of organisat ion. 

Pa renchymal pulmonary d isease other than that caused by th rombo­

embol i sm was observed in one case and was tuberculous in aetiology (Table I). 

Whole lung sect ions, p r e p a r e d in 5 of the 7 cases of r e c u r r e n t pulmonary 

th rombo-embo l i sm with r ight vent r icu lar hyper t rophy and fai lure, failed to 

demons t ra te diffuse emphysema. Bullous emphysema was seen in two 

ins t ances . 

TABLE IV 

LOCALIZATION OF THROMBO-EMBOLI IN THE 

PULMONARY ARTERIES IN 9 CASES 

Type of Vesse l Affected No. of Cases Involved 

A. E las t i c A r t e r i e s 
Main Trunk 0 
Left and right main b ranches 1 
Secondary b ranches 4 
T e r t i a r y branches 8 

B. Muscular A r t e r i e s 9 
C. A r t e r i o l e s 5 ( spa r se ly 

dis t r ibuted in 4 cases) 

Histological examination in all c a ses confirmed the p resence of 

an t emor t em thrombi (Fig. 4, P la te III), and showed that bes ides a var ia t ion 

in s ize , the thrombo-embol i also var ied widely as r e g a r d s age . In the two 

patients in whom death resu l ted from acute cor pulmonale the lesions were 

mainly recen t in origin and organisat ion, although occasional ly observed, 

wa s / . . . 
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was not a feature and pulmonary infarction was absent . 

In all 7 cases of chronic r e c u r r e n t pulmonary th rombo-embol i sm 

both recen t and organising lesions were presen t , and thrombi within any 

pa r t i cu la r age group were mul t ip le . While degrees of organisat ion var ied 

(Fig. 4 - 5 , P la te III), completely organised les ions were infrequent in this 

group. It was therefore apparent from histological examination that while 

seve ra l thrombo-embol ic episodes must have occu r r ed in these 7 pat ients , 

the course was re la t ive ly rapid . 

A source for embolizat ion was p resen t in 8 of the 9 patients in this 

s e r i e s , of which 6 had thrombi in the veins draining the lower ex t r emi t i e s . 

In those with venous th rombos is of the lower l imbs the deep calf veins were 

mos t frequently involved. In the only instance where the source of embol i sm 

is unknown the pelvic veins and those of the lower l imbs had not been examined 

at necropsy . 

The unusual associa t ion of amoebic l iver absces s and thrombosis 

of the inferior vena cava was observed in 2 pa t ien ts . In both cases the l iver 

absces s was placed pos te r io r ly and a communicat ion between the absces s and 

the inferior vena cava was es tabl i shed at necropsy . One of t h e two cases 

included here (Case 3) has been r e spo r t ed previous ly (Kall ichurum 1966). 

I n t r a m u r a l th rombos is of the r ight hea r t was observed in one case , but a 

further source for embolizat ion was found in the hepatic vein and inferior vena 

cava in this patient (see P la te IV for i l lus t ra t ions) . In all suspected cases 

of venous th rombos is histology confirmed the p re sence of an temor tem thrombi . 

Both fresh and organising thrombi were found, and all ins tances of venous 

th rombos i s of the lower l imbs were classif ied as examples of phlebothrombosis . 

Sufficient d i sease from other causes was p resen t in 5 subjects 

including 2 of the 3 pat ients under 40 yea r s of age. In one patient, a local ised 

apical tuberculous les ion was p r e sen t but was cons idered an unlikely factor in 

producing pe r iphera l venous th rombos i s . In 4 pat ients no cause for 

pe r iphe ra l venous th rombos i s was apparent at necropsy . 
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DISCUSSION 

In cont ras t to the general ly accepted views regarding pe r iphera l 

venous th rombos is and pulmonary embol ism in African subjects , the findings 

he re show pulmonary th rombo-embol ic d isease with right vent r icular s t ra in 

and failure to be a re la t ive ly common cause of cor pulmonale in this 

population. In 30 consecutive cases of cor pulmonale invest igated in this 

s e r i e s , there were 2 ins tances of acute right vent r icu lar failure and both were 

th rombo-embol ic in aetiology. Of the remaining 28 cases of the more 

chronic forms of cor pulmonale 7 (25%) were th rombo-embol ic in origin, 

making this d isease the second most common cause (after fibrosing lung 

d i seases ) of cor pulmonale in the African at necropsy . This finding supports 

the view of Turner (1962) that th rombo-embol ic cor pulmonale is probably not 

as r a r e in the African as i s genera l ly believed. Although the more chronic 

form of thrombo-embol ic cor pulmonale was encountered in this study more 

frequently than the acute var ie ty , it is possible that this may not be a t rue 

ref lect ion of the incidence of these types , since acute cor pulmonale may eas i ly 

be m i s s e d at necropsy unless the pathologist i s a l e r t to i ts possible p r e sence . 

In pat ients with the m o r e chronic form of cor pulmonale, while the 

grea t var ia t ion shown in the age of emboli in individual cases implies the 

occu r rence of repea ted ep isodes , the infrequency of completely organised 

th rombo-embol i never the less suggests a somewhat rapid course , m e a s u r e d in 

months r a the r than in y e a r s . It is possible therefore that this group of 

pat ients (with the exception of Case 3, where completely organised les ions 

were common) r e p r e s e n t s chiefly the subacute va r ie ty of thrombo-embol ic 

cor pulmonale . A m o r e rapid fatal course is further supported by the minor 

i nc rease in the total hea r t weights in these pa t ients . As shown, such weights 

were commonly below 400 G m s . These pat ients therefore differ from those 

r epor t ed in Owen e t a l . (1953), in whom marked right ven t r icu la r hyper t rophy 

and well o rganised pulmonary les ions were frequent, suggesting a longer 

course , m e a s u r e d probably in y e a r s r a the r than in weeks or months . In the 

12 ca se s of th rombo-embol ic cor pulmonale r epor t ed by the above authors the 
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total hea r t weights were above 400 Gms. in 7 cases and over 500 Gms . in 4 

c a s e s . 

The main pathological type of pulmonary th rombo-embol ic d isease 

observed in this s e r i e s of cases is one in which fair ly la rge pulmonary a r t e r i e s 

(secondary and t e r t i a r y b ranches) , as opposed to those of microscopic size 

(muscular pulmonary a r t e r i e s and a r t e r io l e s ) , a r e affected. The fact that 

such large vesse l s were often involved probably explains the frequency with 

which infarction was observed in this group of c a s e s . Both Owen et al . (1953) 

and Thompson and Hamilton (1962) commented on the infrequent occur rence of 

extensive infarction in their c a s e s . It is possible that in those cases where 

the d i sease extends over a longer period, with longer in te rva l s between 

embolic showers , there is t ime for an adequate co l la te ra l c i rculat ion to be 

es tab l i shed , whereas with rapidly repea ted episodes of pulmonary th rombo­

embol i sm this is not poss ible and infarction will follow. 

Because a source for embolizat ion was found in all except the one 

case where a sea rch for it was unfortunately omitted, it i s reasonable to a s sume 

that the pathogenesis is embolic as opposed to multiple autochthomous pulmonary 

a r t e r i a l t h rombos i s . 

Goodwin et a l . (1963), have suggested that la rge pulmonary emboli 

probably come from the veins draining the lower l imbs , and that the smal le r 

pelvic r ad ic l e s give r i s e to emboli of microscopic size which lodge in the 

muscu la r a r t e r i e s and a r t e r i o l e s . Hunter et a l . (1941), have commented on 

the su rpr i s ing ly large size of the thrombi si tuated in the deep veins of the legs , 

and these authors also reported that major pulmonary a r t e r i e s could somet imes 

be obs t ruc ted by emboli originat ing in the calf ve ins . In the p resen t s e r i e s , 

although emboli to l a rge pulmonary a r t e r i e s were found to have originated in 

the deep calf veins, sma l l e r muscu la r pulmonary a r t e r i e s (100 - lOOOy in diameter ' 

we re frequently involved in addition to the l a rge r v e s s e l s . This c o r r e l a t e s 

with the findings of Owen et al . (1953), the pathological p ic ture differing, as 

mentioned, only as r e g a r d s the rapidi ty with which r e c u r r e n t episodes of 

embolizat ion occu r r ed and the t ime lapse between obst ruct ion and the 
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supervention of cor pulmonale. 

A predisposing cause for venous th rombos is in the form of severe 

i l lness from d i seases other than that involving the card iovascu la r sys tem was 

p resen t in just over half the cases in this s e r i e s . In 4 pat ients no such 

factor was apparent at necropsy and the pathogenesis of pe r iphera l venous 

th rombos i s in these cases cannot be explained. While advancing age, 

re la t ive inactivity and lack of musc le tone as suggested by McCartney (1945) 

m a y be impor tant factors contributing towards the development of venous 

th rombos i s , the r eason for i ts occurence in healthy young individuals r ema ins 

obscu re . 

Pe rhaps the most in te res t ing point with r e g a r d to other d i seases 

assoc ia ted with venous th rombos i s and pulmonary embol ism, wth subsequent 

cor pulmonale, in this s e r i e s , is the re la t ionship to hepatic amoeb ias i s . In 

both pat ients (Cases 3 and 4) desc r ibed he r e , necropsy revea led the p resence 

of an amoebic l iver a b s c e s s , pos t e r io r ly situated, and assoc ia ted with 

th rombos i s of the inferior vena cava. In Case 4 the init ial site of th rombos i s 

formation was in the infer ior vena cava and the a b s c e s s communicated with this 

ve s se l through a smal l perfora t ion. The p r i m a r y site of th rombos is in Case 

3 was the r ight hepatic vein, the p r o c e s s extending from he re to involve the 

inferior vena cava. The final outcome in both cases was r e c u r r e n t 

obstruct ion to the pulmonary a r t e r i a l t r ee by emboli , with subsequent right 

vent r icu lar hyper t rophy and fa i lure . 

Three cases of amoebic l iver a b s c e s s with infer ior vena cava 

th rombos i s (including Case 3 in this se r i e s ) have previous ly been repor ted 

(Kal l ichurum 1966). In 2 of these , extensive pulmonary thrombo-embol ic 

d isease and subsequent cor pulmonale were noted. Case 4 in this s e r i e s is 

a further such example , encountered more recent ly . 

Both in tes t inal amoeb ias i s and i ts hepatic complicat ion in the form 

of an absces s a r e fair ly common infective conditions among the African 

population in and around Durban. Thrombos i s of the smal l veins often 

accounts for the nutmeg appearance seen around an amoebic l iver a b s c e s s , but 
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major veins a r e said to be r a r e l y involved (Wilmot 1962). Thrombos is of 

the infer ior vena cava in a case of amoebic l iver a b s c e s s has been descr ibed 

by Gordin (1937), and Hare and Ritchey (1946) repor ted th rombos is involving 

the por ta l and hepatic veins in associa t ion with amoebic l iver a b s c e s s . In 

nei ther repor t was mention made of pulmonary embolizat ion. 

The occurence of inferior vena cava th rombos i s in such cases 

appears to be re la ted pa r t i cu la r ly to pos t e r io r ly si tuated l iver a b s c e s s e s , and 

often a communication can be found at necropsy between the absces s and the 

infer ior vena cava, unless of course the thrombotic p r o c e s s involves this vesse l 

by extending along the hepatic veins . 

It is of i n t e re s t to note that although th rombos is of the inferior vena 

cava may have been mass ive , the emboli were multiple and involved the sma l l e r 

ve s se l s episodical ly. It i s reasonable to a s sume that thrombi in such infective 

c i r cums tances a r e friable and fragment readi ly . This may also be so, 

however, in ins tances of phlebothrombosis involving the pe r iphe ra l veins 

(Belt 1939a). 

With re fe rence to ca rd iac en la rgement in the group of cases descr ibed 

in this s e r i e s , dilatation without hyper t rophy was p re sen t in the 2 ca ses of 

acute thrombo-embol ic cor pulmonale . In Case 2 it is possible that dilatation 

may have masked l e s s e r degrees of hyper t rophy due not to pulmonary th rombo­

embol i sm but to assoc ia ted sys temic hyper tension with left vent r icu lar 

hyper t rophy. 

In the more chronic forms hyper t rophy of the right ventr ic le was 

p re sen t according to e i ther of the 2 methods used to a s s e s s th i s . In the 

evaluation of the left vent r ic le , however, difficulties were encountered when 

wall thickness was used a s a method of measur ing hyper t rophy. The r e su l t s 

obtained were con t r a ry to those found on macroscop ic examinat ion of the g ros s 

specimen, and e r r e d always on the side of hyper t rophy. Differential 

vent r icu lar weights, however , under taken in 5 c a s e s , showed no inc rease in 

left ven t r icu la r weight above the normal values obtained for African subjects . 

Thus, while chronic fai lure of one ventr ic le may lead to failure of the other , 
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and while the occur rence of pulmonary shunts may i nc r ea se the diastolic burden 

of the left vent r ic le , the r e su l t s obtained in this study do not revea l evidence 

of chronic left vent r icular s t ra in . A re la t ively smal l hea r t with exclusive 

r ight vent r icular hyper t rophy appears to be the ru le , exceptions occurr ing when 

ca rd iovascu la r d isease from other causes co -ex i s t s . 

The finding of pulmonary thrombo-embol ic d i sease as an important 

aet iological factor in the development of cor pulmonale in African subjects is 

in s trong cont ras t to al l previous opinion regard ing venous th rombo-embol i sm 

in this r a c e group. While such d ispar i ty may be explained by the protean 

cl inical and pathological manifestat ions of the d i sease , the question natural ly 

a r i s e s , is venous th rombo-embo l i sm on the i n c r e a s e ? That this may be so 

in Wes te rn societ ies is suspected by many, but the posit ion in r e g a r d to the 

African is difficult to a s s e s s on account of the lack of previous studies of this 

na tu re . However, because of this r a the r surpr i s ing resu l t it seemed 

essen t i a l to obtain some es t ima te of the genera l necropsy incidence of pe r iphera l 

venous th rombos is and pulmonary embol i sm in the African, pure ly from the 

point of view of confirming these findings. Such a study was undertaken 

concurrent ly , and the r e s u l t s obtained a r e given and d i scussed in the following 

chapter-. 

SUMMARY 

1. Thrombo-embol ic cor pulmonale was found to be the second commonest 

cause of cor pulmonale among African subjects in Durban, 

2. While this was the only cause for acute cor pulmonale it was found to 

account for 25% of all m o r e chronic forms of cor pulmonale among Afr icans . 

3. The aetiological ro le of amoebic l iver a b s c e s s in the development of 

pulmonary th rombo-embo l i sm and subsequent cor pulmonale has been descr ibed 

and d i scussed . 

4. The pathological type of pulmonary th rombo-embo l i sm encountered he re 

and the assoc ia ted pathological s tate of the hea r t have been descr ibed and 

d i scussed . 
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C H A P T E R V 

VENOUS THROMBO-EMBOLISM IN THE AFRICAN 

Venous th rombo-embol i sm is a disorder which i n c r e a s e s in 

incidence with advancing age and affects most commonly the chronical ly 

bedr idden and ser ious ly i l l . Rare ly it may occur in the young ambulatory 

person , for r easons as yet unknown. 

The chief haza rd of venous th rombos is is pulmonary embol ism, and 

the ca tas t rophic r e su l t s of pulmonary emboli have been known for decades . 

More recen t ly a r e c u r r e n t form of pulmonary embol ism, consist ing of showers 

of smal l emboli te rminat ing in chronic r ight hea r t fai lure, has come into 

p rominence , It was with r e g a r d to this la t te r aspec t of venous th rombo­

embol i sm that the p r e sen t study was undertaken. The a im was to r e ­

evaluate the incidence of venous t h rombo-embo l i sm in the African population 

in which the occur rence of this phenomenon has h i ther to been bel ieved to be 

ve ry infrequent. 

Since the turn of the century a grea t deal of i n t e r e s t and attention 

has been accorded to th rombo-embol i sm, and the l i t e r a tu r e accumulated on 

the subject is enormous . In a c r i t i ca l review De Bakey (1954) has pointed 

out how incons i s tenc ies , conflicting findings and incompatible s ta t i s t i cs 

keynote al l phases of this condition. Many factors contr ibute to this s tate 

of confusion, but a lack of knowledge of the p r e c i s e aet iological factors involved 

and the pro tean cl inical manifes ta t ions of venous th rombos i s have been 

cons idered most impor tant . 

Although the doctr ine of t h rombo-embo l i sm was propounded by 

Virchow in 1846, the g r e a t e r pa r t of all ea r ly wri t ings and d iscuss ions 

per ta ining to this subject a r e found in surgica l l i t e r a t u r e . It was not long 

before it became evident, however, that this complicat ion a lso followed 

accidental t r a u m a and o c c u r r e d in pregnancy and the pue rpe r ium. It i s 

now known that t h rombo-embo l i sm is not just a su rg ica l or obs te t r i ca l 
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problem, but occurs with equal if not g rea te r frequency in medica l conditions. 

Publ ished figures on i ts occur rence after medical and surgica l conditions show 

a considerable variat ion. This var ia t ion must , as i s r ea l i s ed by many, be 

dependent upon the hospital population from which these figures a re der ived. 

Gross differences in the number of admiss ions to ei ther the medical or 

surg ica l se rv ices would account for an appreciable var ia t ion in the incidence 

of a pa r t i cu la r complication when exp re s sed as a percentage against the total 

number of admiss ions . 

In the opinion of Virchow (1846), and of many o thers since, the pelvic 

and thigh veins were r ega rded as s i tes for thrombus formation, and fatal emboli 

were thought to originate in these v e s s e l s . It was a lso believed that the pale 

p r i m a r y thrombus gradually obs t ruc ted a vesse l and that the red "coagulation 

th rombus" a rose in that end of the vesse l which was pe r iphe ra l to the p r imary 

th rombus . Frykholm (1940) c red i t s Denecke (1929) and Olow (1930) with 

being among the first to suggest that the deep veins of the sole of the foot and 

the calf were the init ial s i tes of th rombus formation. Homans in 1934, from 

clinical and morbid anatomical observa t ions , emphas ized the impor tance of 

the deep veins of the legs as s i tes for the or igin of th rombi . It s eems likely 

that Ross le (1937) undertook his investigation of veins draining the lower 

ex t r emi t i e s in o rder to tes t the validity of such cl inical evidence. F r o m his 

nec ropsy dissect ions he demons t ra ted thrombi in the calf veins in 27. 1% of 

pat ients invest igated. While concomitant th rombos i s of the femoral vein was 

frequent (43%), only a smal l number showed evidence of femora l vein th rombos is 

in the absence of thrombosed calf veins . F r o m this work Ross le concluded 

that, although thrombi formed m o r e frequently in the deep veins of the leg, 

they r a r e l y gave r i s e to fatal emboli but that fatal emboli r e su l t ed from 

propagat ion of such thrombi into the femoral veins . 

The validity of R o s s l e ' s (1937) findings were confirmed by mos t 

subsequent, worke r s (Neumann 1938; Pu tze r 1939; Frykholm 1940; Hunter 

et al . 1941; Bauer 1946; O c h s n e r l 9 4 8 ; Wilson 1949; Eisendorf 1949). 

Neumann (1938) commented on the frequency with which the plantar veins were 

also / . . . 



- 110 -

also involved. P u t z e r ' s work s t r e s s e d the high incidence of calf vein 

th rombos is in medical c a s e s , while Hunter e t a l . (1941), commented on the 

surpr i s ing ly large number and size of thrombi in calf musc le veins . 

Whereas the above authors considered that a thrombus does not 

begin in the femoral vein unless it is an extension from a thrombus in the deep 

veins , and that the p r o c e s s continues upwards with the blood flow and not, as 

was assumed formerly , in a r e t rog rade direct ion from the femoral vein, o thers 

(McLachlin and Pa t t e r son 1951; Ingraham 1942) were of the opinion that the 

major i ty of thrombi a r i s e in the thigh and /o r pelvic veins . 

The frequency with which leg vein th rombos is has been diagnosed 

cl inical ly va r i e s grea t ly (4 - 20%) in the experience of different authors 

(Belt 1934; Robertson 1938; B a r k e r 1941; Cru tcher and Daniel 1948; 

Ochsner and De Bakey 1951). The genera l ly low percen tages obtained 

however, s t r e s s the difficulties encountered in the cl inical recognit ion of calf 

vein th rombos i s . 

E s t i m a t e s of the incidence of pulmonary embol i sm, in genera l 

autopsy s e r i e s range from 5 - 14% (Pa rke r and Smith 1958). 

The high ra t e of pulmonary embol i sm in card iac pat ients has been 

well documented (Kinsey and White 1940; McCar tney 1945; Moran 1950; 

Short 1951'52;Byrne I960; He rman et a l . 1961). This d i so rde r is said to 

occur about th ree t imes m o r e frequently in pat ients -with, h e a r t d i sease than in 

non-ca rd iac pat ients , in all decades except the f i rs t (McCartney 1945). 

While Short (1952) found the incidence in pat ients with h e a r t d i sease to be in 

the region of 10%, both Kinsey and White (1940) and Moran (1950) r epor t ed the 

incidence of pulmonary embol i sm in such pat ients as being around 30% and 48% 

respec t ive ly . Byrne and O'Neil (1952) cons idered pulmonary emboli in 

card iac pat ients to have come from the leg veins m o r e frequently than from 

the r ight hea r t . 

The prognosis of pulmonary embol i sm in pat ients with hea r t d isease 

is very poor, and is even worse when card iac decompensat ion is p resen t . 
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(Morton et al . 1947; Carlot t i et a l . 1947; Short 1952; White 1951; Wood 

1956). 

Ochsner (1948) is of the opinion that one should differentiate between 

phlebothrombosis and thrombophlebi t is because the la t te r , since it occurs as 

a sequel to inf lammatory changes in the vein wall, p roduces a more f irmly 

adherent clot which is unlikely to embol ize . In phlebothrombosis on the 

other hand, the thrombus , because it a r i s e s as a r e su l t of s tas i s and a l t e red 

coaguability, is loosely a t tached and pulmonary embol i sm is likely to occur . 

O the r s (Allen et al . 1946) do not a t tempt a separat ion, while some feel that 

such differentiation may be mis leading and dangerous (Fine and S t a r r 1945), 

or that l i t t le is to be gained thereby (Veal and Hudson 1948). 

Ochsner and De Bakey (1951) found that t h rombi - embo l i sm occur red 

l e s s frequently in the Negro pat ients as compared with White pa t ien ts . A 

rac ia l difference has always been suspected in Africa, and venous th rombos is 

has been considered an uncommon d isorder in the African patient (Gelfand 1957). 

It followed therefore that pulmonary embol i sm was also an infrequent finding 

in this group, except when it complicated hea r t failure due to cardiomyopathy. 

Because of the supposedly r a r e occur rence of venous th rombos is 

and pulmonary embol i sm in pos t -opera t ive African and Indian pat ients in 

Durban, F r a n z et a l . (1961) invest igated the p lasma fibrinolytic activity in 

African, Indian and White subjects , and concluded that while the p lasma 

fibrinolytic activity was twice as high in healthy African controls as it was in 

White and Indian cont ro ls , the p lasma fibrinogin levels were the same in all 3 

groups . These authors a lso commented on the ex t remely low necropsy 

incidence of this d i sorder as ref lected in the r e c o r d s of this hospi tal (King 

Edward VIII Hospital , Durban) during the six year per iod (1953-1958) of 

thei r survey. It mus t be apprec ia ted , however, that the veins of the lower 

l imbs a r e not examined rout inely and that d issec t ion of the deep veins of the 

calf a r e only r a r e l y pe r fo rmed . 

In o rde r to a s s e s s the occurence of venous t h rombo-embo l i sm in 

this group it was n e c e s s a r y to invest igate the p rob lem on the l ines followed by 
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e a r l i e r w o r k e r s . Attention was paid to the veins of the lower ex t remi t i e s 

because of the major role they play in the incidence of this condition in the 

White r a c e s , and also because the cl inically silent nature of this d i sorder i s 

be t te r apprec ia ted to-day, so that lack of symptoms and physical signs in the 

lower l imbs does not n e c e s s a r i l y exclude the p re sence of venous th rombos i s . 

MATERIALS AND METHODS 

The m a t e r i a l for this study was obtained from consecutive routine 

nec rops ie s per formed on African pat ients of both sexes , of 10 yea r s of age 

and over . Similar m a t e r i a l was obtained from Indian p o s t - m o r t e m s for 

compara t ive purposes . The major i ty of pat ients (314) studied were 

in-pa t ien ts of King Edward VIII and Clairwood Hospi ta ls , coming to pos t ­

m o r t e m during the per iod F e b r u a r y , 1964 to June 1965; of these 49 were 

medico- lega l cases consist ing mainly of acute t r aumat ic deaths, and a few 

other acute deaths following upon possible poisoning. 

In addition to routine p o s t - m o r t e m examination the soleus and 

gas t rocnemius musc les were removed from both lower l imbs in every case . 

Remova l of these musc les was accompl ished by a medial incis ion extending 

from the Achi l les tendon to jus t above the knee joint. The musc les were 

then d i s sec ted from the pos t e r io r aspect of the leg bones and detached high 

enough to include as much as possi lbe of the popli teal vein. The pos te r io r 

t ibial veins were also d i ssec ted down to their smal l b r a n c h e s . The specimens 

were label led and fixed for 3 - 4 days in t rays containing 10% formol sal ine . 

The calf musc le s were then sl iced t r a n s v e r s e l y at in te rva l s of approximate ly 

1 cm. and macroscop ic observa t ions r eco rded in each case . In every 

ins tance where v e n o u s th rombus was p resen t , s eve ra l blocks of t i ssue were 

taken for microscopic examinat ion. The superf icial femoral vein was 

examined in situ on both s ides , and the findings r eco rded . Veins of the feet 

were not examined. On this bas i s a total of 363 African and Indian pat ients 

were invest igated for leg vein t h rombos i s . 
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In 343 of these both lungs were also r e s e r v e d after routine pos t ­

m o r t e m examination, and were labelled and fixed in 10% formol sal ine . The 

pulmonary a r t e r i e s and their b ranches were examined for thrombi at the same 

t ime as the calf musc les were sectioned. This was achieved f i rs t ly by 

opening the l a rge r ves se l s as far as was possible and then making thin sections 

of l e s s than \ cm. for sma l l e r thrombi . It was found ea s i e r to feel r a the r 

than visual ise thrombi in very smal l v e s s e l s . Again, in all ins tances where 

thrombi were suspected, blocks were taken for mic roscop ic examination. 

All blocks of t i s sue were sectioned at 5y thickness and stained 

with haematoxylin and eosin, and lung sections were a lso stained by Weiger t ' s 

e las t ic stain. These sect ions were studied for dist inction between 

an t emor t em and p o s t - m o r t e m thrombi , s ize of vesse l involved, p resence or 

absence of organisat ion of th rombi , and for the p r e sence or absence of any 

inf lammatory infi l trate in the vesse l wall . Those cases where a pulmonary 

a r t e r i t i s was found in addition to thrombi (all such cases being assoc ia ted with 

infections of the lung) were excluded. 

The r ace and sex dis tr ibut ion of the total number of ca ses 

invest igated is shown in Table I. 

TABLE I 

RACE AND SEX DISTRIBUTION OF PATIENTS STUDIED 

Race 

African 
Indian 
Total 

Male 

189 
52 

241 

Female 

94 
28 

122 

Total 

283 
80 

363 

ANALYSIS OF CASES 

This analys is is based on two i n t e r - r e l a t e d s tudies : (1) venous 

th rombos is 
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th rombos i s , and (2) pulmonary th rombo-embol i sm as found at necropsy . 

Since p r i m a r y pulmonary a r t e r i a l th rombos is is known to occur , and one cannot 

always be absolutely ce r t a in as to whether a bland an t emor t em thrombus p resen t 

in the pulmonary a r t e r i a l t r e e was local in origin or was the resu l t of 

embolizat ion, the t e r m pulmonary th rombo-embol i sm has been used. 

Bes ides the division into r ac i a l groups, the c a s e s studied were 

further subdivided into four main groups , viz. medica l , pos t -opera t ive , 

t r auma t i c , and pos t -pa r tum. The major i ty of pat ients (84. 3%) invest igated 

were c lass i f ied as medica l and included in this group were pat ients from 

medica l and surg ica l wards on whom no su rge ry was per formed; Also included 

h e r e a r e 6 medico- lega l c a se s suspected of dying e i ther from poisoning or from 

causes undetermined. The pos t -opera t ive group (2. 7% of total) consis ted of 

a l l pa t ients having undergone major su rge ry , Included h e r e a r e one Indian 

and two African pat ients who suffered extensive pelvic and abdominal t r auma 

in whom surg ica l in tervent ion was n e c e s s a r y . The t raumat ic group (11. 3% 

of total) inc luded injured pat ients on whom no major su rge ry was pe r fo rmed . 

The major i ty of these were ca ses of head in jur ies , stab wounds, and mult iple 

l imb f r ac tu re s , who a r r i v e d dead or died soon after admiss ion to hospi ta l . 

The pos t -pa r t um group, compara t ive ly a very smal l group (1 . 7% of total) 

included mos t ly ca ses of abor t ion with one case of rup tu re of the u t e rus . 

VENOUS THROMBOSIS OF THE LOWER EXTREMITIES 

Of a total of 363 African and Indian pat ients in whom deep veins of 

the thighs and legs were special ly examined, th rombos i s was obse rved in 141 

(38. 8%). The incidence of this d i sorder in the 4 major divisions of medical 

se rv ice is shown in Table II. Medical cases were sepa ra ted into card iac 

and non-card iac pat ients , the fo rmer group including c a s e s of congestive hea r t 

failure in both r ace groups . Venous th rombos i s in the lower l imbs occu r r ed 

mos t frequently in ca rd i ac subjec ts . 

Table I I / . . . 
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TABLE II 

INCIDENCE OF VENOUS THROMBOSIS AND PULMONARY 

THROMBO-EMBOLISM IN THE AFRICAN 

AND INDIAN AT NECROPSY 

Venous Thrombos i s Pu lmonary Thrombo-Embol i sm 

African Indian African Indian African Indian African Indian 

No. No. No. % No. % No. No. No. % No. % 

Medical 
Card iac 42 

Non-ca rd iac 209 
P o s t - ? 

operat ive 
T rauma t i c 22 
P o s t - p a r t u m 3 

Total 
283 

10 
45 

3 

19 
3 

80 

27(64.3) 5(50.0) 
77(36. 7) 18(40. 0) 

3(42.9) 1(33.3) 

6(27.3) 4(21.1) 
0 (0) 0 (0) 

113 28 

(39.9) (35.0) 

38 
193 

7 

22 
3 

263 

10 
45 

4 

19 
3 

80 

19(50.0) 
42(21.2) 

3(42.9) 

7( 31. 8) 
0 (0) 

71 
(27.0) 

4(40. 0) 
13(28.9) 

2(66. 6) 

5(26. 3) 
1(33. 3) 

25 
(31.3) 

Pos t -ope ra t ive African pat ients followed next, but if one were to 

exclude the 2 African and 1 Indian patient suffering severe pelvic and abdominal 

t r auma necess i ta t ing su rge ry , the incidence in the African would be 20. 0% and 

in the Indian 0%. The medica l non-card iac group, the l a rges t group studied, 

showed a significantly high incidence in both the African and the Indian. The 

lowest incidence occu r r ed in the pos t -pa r t um group, which was, in compar ison, 

the sma l l e s t group invest igated. No significant r ac i a l difference is observed 

in the overa l l incidence of venous th rombos is in the African and Indian . 

Table III shows the sex incidence of venous th rombos i s in the two 

r ac i a l groups studied. As is evident from Table III t he re i s no appreciable 

difference between African and Indian m a l e s , or African and Indian females , in 

the incidence of this d i so rde r . 

F ig . (I) shows the age incidence of venous th rombos i s in the African, 

TABLE I I I / . . . 
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T A B L E III 

SEX I N C I D E N C E O F VENOUS THROMBOSIS 

COMPARISON B E T W E E N AFRICANS (283) 

AND INDIANS (80) 

R a c e 

A f r i c a n 

I n d i a n 

T o t a l 

M 
T o t a l 

No. 

189 

52 

241 

A L E S 
Ven . T h r o 
No . 

69 

15 

84 

m b o s i s 
% 

36. 0 

28 . 8 

34. 9 

F 
T o t a l 

No . 

94 

28 

122 

E M A 
Ven. 
No . 

44 

13 

57 

L E S 
T h r o m b o s i s 

% 

46. 8 

4 6 . 4 

46. 7 

T A B L E IV 

THROMBOSIS IN VARIOUS VEINS DRAINING THE LOWER 

LIMBS IN 113 A F R I C A N S AND 28 INDIANS AT N E C R O P S Y 

L i m b s : 
Righ t 
Left 
Bo th 

THIGH 

F e m o r a l 

A f r i c a n I n d i a n 

1 0 
1 0 
4 1 

V E I N S 

Popl i teal 

A f r i c a n I n d i a n 

9 3 
14 4 

9 4 

C A L F 

P o s t . 
T i b i a l 

A f r i c a n Ind i an 

17 2 
27 5 
31 10 

V E I N S 

So lea l and 
G a s t r o c n e m i u s 
A f r i c a n Ind ian 

17 5 
24 5 
56 11 

T o t a l 6 1 32 11 

P e r c e n t a g e (5 . 3%) (3 . 6%) (28 . 3%) (39. 3%) 

75 17 97 21 

(66.6%) (60.7%) (85 . 8%) (75.0%) 

W h e r e a s t h r o m b o s i s of the v e i n s d r a i n i n g the l o w e r l i m b s w a s 

o b s e r v e d in a l l age g r o u p s ( in d e c a d e s ) , it w a s found to i n c r e a s e wi th 

a d v a n c i n g a g e . T h e d r o p i n i n c i d e n c e in the 70+ g r o u p m a y be e x p l a i n e d by 

the s m a l l e r n u m b e r of p a t i e n t s of t h i s age g r o u p i n c l u d e d in the p r e s e n t s e r i e s . 

The / . . . 
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The combinations of veins or groups of veins affected by thrombosis 

were found to vary considerably and often to differ in the two lower l imbs of 

the same patient. Thrombi , however, were most frequently observed in the 

deep veins of the calf (Fig. 1 and 2, P la te V), were often b i la te ra l , and the 

left leg was slightly more often involved. 

The dis tr ibut ion of thrombi within the veins of the lower ex t remi t i e s 

in the African and Indian is s u m m a r i s e d in Table IV. 

As apparent from Table IV, the deep veins of the calf (soleal, 

gas t rocnemius , and pos te r io r t ibials) were more often affected than any of the 

other veins or groups of veins examined, and of these the soleal veins were 

mos t commonly involved. Of the thigh veins examined, the popli teals 

contained thrombi m o r e frequently than did the femorals, but the incidence of 

popiteal vein thrombosis was significantly lower than that of th rombos is in the 

deep veins of the calf. In only 3 of the 141 posit ive ca ses were the thigh 

veins affected without concomitant involvement of the calf veins . 

The major i ty of thrombi examined were of recent origin (Fig. 3, 

P l a t e V). In 38 cases (29 Africans and 9 Indians) varying degrees of 

organisa t ion were observed (Fig. 4, P la te V). Thus, while venous 

th rombos i s was p resen t in 38. 8% of the total number coming to necropsy, 

in 10. 5% of al l c a ses invest igated this was definitely not a t e rmina l event. 

Thrombi within femoral veins m e a s u r e d between 1 0 - 1 5 mm. in 

d iamete r , while those in the popliteal veins ranged from 7 - 1 0 m m . Thrombi 

si tuated within the calf musc le s were usually numerous (Fig. 1, Pla te V), and 

va r i ed in size from 2 - 1 5 m m . in d iameter , the major i ty being between 

3 - 1 0 m m . in d iamete r . 

Venous th rombos i s of the lower l imbs in this s e r i e s was a lmost 

always classif ied as phlebothrombosis . Thromboplebi t is was encountered 

on two occasions only. 

TABLE V / . . . 
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T A B L E V 

SEX INCIDENCE O F P U L M O N A R Y T H R O M B O - E M B O L I S M 

COMPARISON B E T W E E N A F R I C A N S (263) AND INDIANS (80) 

R a c e 

M A 
T o t a l 

N u m b e r 

E S 
No . +ve 

P E / T 

F E M 
T o t a l 

N u m b e r 

A L E S 
No. +ve 

P E / T % 

A f r i c a n 
I n d i a n 

176 
52 

44 
12 

2 5 . 0 
2 3 . 1 

87 
28 

27 
13 

3 1 . 0 
4 6 . 4 

T o t a l 228 56 24. 6 115 40 34. 8 

T A B L E VI 

T H R O M B O - E M B O L I S M IN THE VARIOUS BRANCHES O F 

THE P U L M O N A R Y A R T E R I A L T R E E IN 71 AFRICANS 

AND 2 5 INDIANS A T N E C R O P S Y 

Lung invo lved 
a n d 

T o t a l p a t i e n t s 

M a i n b r a n c h 
of 

P u l m o n a r y 
a r t e r y a lone 

A f r i c a n I n d i a n 

M a i n b r a n c h 
p l u s 

s m a l l e r 
b r a n c h e s 

A f r i c a n Ind i an 

S m a l l e r 

b r a n c h e s 
a lone 

A f r i c a n I n d i a n 

L u n g s : 
R igh t 
Left 
B o t h 

3 
1 
2 

2 
0 
0 

0 
1 
8 

0 
0 
6 

5 
5 

46 

4 
1 

12 

T o t a l p a t i e n t s 6 2 9 6 56 17 

P e r c e n t a g e (8.4%) (8%) (12.7%) (24%) (78.9%) (68%) 

PULMONARY THROMBO-EMBOLISM 

The i n c i d e n c e of v e n o u s t h r o m b o s i s and p u l m o n a r y t h r o m b o ­

e m b o l i s m in A f r i c a n and I n d i a n n e c r o p s y s u b j e c t s i s shown in T a b l e II . No 

s ign i f i can t r a c i a l d i f f e r ence w a s found in the i n c i d e n c e of p u l m o n a r y t h r o m b o ­

e m b o l i s m / . . . 



- 119 -

embol i sm. The highest incidence of pulmonary th rombo-embol i sm in 

Africans occur red in pat ients with hear t d i sease . The frequency of this 

d i sorder was found to exceed that of venous th rombos is of the lower l imbs in 

the t r aumat ic group in both r a c e s , and in the pos t -opera t ive group among 

Indians. In 18 African and 7 Indian patients with pulmonary th rombo­

embol i sm venous th rombos is of the lower ex t remi t i e s was ei ther absent or 

insignificant. In these the source was considered likely to have been s i tes 

other than the veins of the lower l imbs e .g . pelvic veins , r ight hear t , inferior 

vena cava, e tc . , or pulmonary a r t e r i a l thrombi may have a r i s e n locally. 

Infarction was observed in 9 Africans and 1 Indian. In the 

major i ty (8) infarcts were of recen t origin, being older and re la ted to previous 

embol i sm in the other 2 c a s e s . Abscess formation was found in 2 of the 10 

ca se s of infarction of the lungs. 

Table V shows the sex incidence of pulmonary th rombo-embol i sm 

in African and Indian subjects . 

No significant differences a r e apparent between the corresponding 

sexes of the two r ace groups studied. As shown in Fig . (1), the incidence 

of pulmonary th rombo-embol i sm i n c r e a s e s with advancing age and pa ra l l e l s 

the age incidence of venous th rombos i s . 

The morphology of pulmonary a r t e r i a l thrombi r ecorded in these 

ca ses was divided into 3 main groups: (i) where a thrombus blocked one or 

both b ranches of the pulmonary a r t e r y ; (ii) where a la rge thrombus was 

p resen t in one or both main a r t e r i e s with concomitant involvement of 

segmental and more pe r iphe ra l b ranches ; (iii) where thrombi were p resen t 

in the segmental and pe r iphe ra l a r t e r i e s only. Thrombi in the pulmonary 

a r t e r i e s were commonly mult iple , the lower lobes were frequently involved, 

and usual ly both lungs were affected. 

Table VI shows the frequency with which the var ious branches of the 

pulmonary a r t e r i a l t r e e were involved according to the above grouping. No 

significant difference in the dis tr ibut ion of pulmonary thrombo-embol i was 

o b s e r v e d / . . . 
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observed in the two r a c e s studied. The segmental and pe r iphe ra l b ranches 

alone were most commonly involved. Next in o rde r of frequency was 

concomitant involvement of one or both main b ranches and smal le r b ranches , 

while involvement of the main b ranches alone was leas t frequent. 

In 1 5 patients (10 Afr icans , 5 Indians) thrombi were found in the 

segmental and /or more pe r iphe ra l a r t e r i e s of the one lung only. Of these 

7 showed evidence of multiple pulmonary emboli in one lung while the other 

was apparent ly unaffected. In the remaining 8 involvement was negligible. 

The grea t major i ty of th rombi-embol i p r e sen t in the pulmonary 

a r t e r i e s were of recent or igin (Fig. 5, P la te V). Varying degrees of 

organisat ion (Fig. 6, P la te V), were found in 19 cases (13 Afr icans, 6 Indians). 

However, in 15 of these ca ses fresh occlusions were p resen t in addition to those 

undergoing organisat ion. 

The size of th rombo-embol i found in the pulmonary a r t e r i e s var ied 

from 1 - 1 5 m m . in d i ame te r . Large thrombi measur ing 1 0 - 1 5 m m . in 

d iameter were found in the main b ranches of the pulmonary a r t e r y , while those 

in the m o r e pe r iphe ra l b ranches were between 1 - 6mm. in d iameter . 

In all except one case occluding thrombi were found to be bland in 

na tu re . 

DISCUSSION 

Observat ions at necropsy and their confirmation by histological 

examination have shown that, con t r a ry to cl inical evidence, the occur rence 

of pe r iphera l venous th rombos i s and pulmonary th rombo-embol i sm is not 

uncommon in the African. A compar ison of their occur rence among 

African and Indian hospital pat ients , coming to necropsy, has shown no 

apprec iable difference in incidence. In both r a c e s th rombos i s was observed 

most frequently in the calf veins , was more often b i l a t e ra l , and was not 

suspected clinically in the grea t major i ty . When thrombi were found in the 

pulmonary/ . . . 



- 121 -

pulmonary a r t e r i a l t r e e , they were commonly multiple and showed a definite 

tendency towards involvement of the vesse l s of the lower lobes. Frequent ly 

both lungs were affected, and again in a large percentage of ca se s , clinical 

evidence of pulmonary embol i sm was lacking. 

Considerable d i sagreement sti l l exis ts regard ing the s i tes of origin 

of pulmonary emboli although many authors have t r i ed to clarify this point by 

necropsy studies of var ious types . It must be borne in mind, however, that 

these studies have unfortunately differed widely in patient populations as r e g a r d s 

age, sex, and disease s ta te , and also in the extent of venous dissect ion, all 

of which mus t have a bear ing on the exper ience and in te rpre ta t ions of findings 

of the different au thors . 

Important s i tes for p r i m a r y thrombus formation a r e the leg veins , 

femora l and i l iac veins, pelvic veins, inferior vena cava, a r m veins, and the 

r ight side of the hea r t . Although the r ep r t ed frequency with which the above 

s i tes a r e involved has var ied , it i s now believed that pulmonary emboli most 

often originate in the veins of the lower ex t remi t i e s (Hampton and Cas t leman 

1940; Cohn and Walsh 1946; Ravdin and Kirby 1951; Byrne and O'Neil 1952; 

Short 1952). In the p re sen t s e r i e s venous th rombos i s of the lower ex t r emi t i e s 

could have accounted for 74. 6% and 72% of all cases of pulmonary embol i sm in 

the African and Indian respec t ive ly . These findings, while showing the 

incidence of venous th rombo-embo l i sm in the African to be s imi lar to that in 

the Indian, a r e in ag reement with those of e a r l i e r au thors (Rossle 1937; 

Neumann 1938; Pu tze r 1939; Frykholm 1940), in that venous th rombos is in 

the lower ex t r emi t i e s mos t frequently affects the deep veins of the calf. This 

con t r a s t s with the observa t ions of Ingraham (1942) and McLachl in and P a t t e r s o n 

(1951) that the pelvic and thigh veins a re the usual sources for pulmonary 

emboli . The finding that the soleal veins were the most commonly involved 

of calf veins confirms the observat ions of Hunter et al . (1941). 

Measuremen t s of l a rge r thrombi within the calf muscle veins also 

co r r e l a t ed with the findings of Hunter et a l . (1941) and supported their view 

that fatal pulmonary emboli can and do a r i s e in these ve ins . It has been the 

e x p e r i e n c e / . . . 
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exper ience here that the left leg is slightly more frequently involved. 

When one cons iders the occur rence of th rombo-embol i sm in the 

var ious age groups (Fig. 1) it is evident that while th rombos is and embol i sm 

occur in a l l groups , the re is a definite tendency towards a higher incidence as 

age advances . In the p r e sen t s e r i e s a lmost 50% of African pat ients , 40 y e a r s 

of age and over, showed evidence of venous th rombos is at necropsy . With 

increas ing age many d i seases favouring the production of venous th rombo­

embol i sm a re encountered, but d isease of the hear t , pa r t i cu la r ly when 

decompensat ion is p resen t , appear to be the mos t impor tan t single 

predispos ing factor in this study. 

The frequency with which leg vein th rombos i s has been recognised 

cl inical ly va r i e s from 4% to 20% in the different s e r i e s . Of the 141 pat ients 

with venous th rombos is shown h e r e , the condition was suspected cl incial ly in 

2 ins tances and was diagnosed with cer ta in ty in another 3. Pu lmonary 

embo l i sm or infarction was a lso infrequently diagnosed clinically, being 

suspected on 5 occas ions and diagnosed with su re ty in another 6 c a s e s . 

While the overa l l incidence of pulmonary thrombo -embol i sm was found 

to be 28.0% in 343 pat ients invest igated, the pa t t e rns of dis tr ibut ion of occluding 

th rombi and the degree of a r t e r i a l involvement var ied widely. However, it 

was usual for multiple smal le r pulmonary a r t e r i e s to be involved. The 

incidence of 28. 0% is high, but it should be apprec ia ted that this includes even 

so l i t a ry emboli in the cen t ra l and pe r iphe ra l por t ions of the lungs in addition 

to those involving major b r a n c h e s . Twenty- three pat ients (15 Afr icans , 8 

Indians) •were found to have thrombus obstruct ing, e i ther completely or 

par t ia l ly , one or both main b ranches of the pulmonary a r t e r y . In 16 (10 

Afr icans , 6 Indians) both main a r t e r i e s were blocked. In no case was 

involvement of the main s tem of the pulmonary a r t e r y observed. Of the 

group with smal le r thrombi , 7 pat ients (6 Afr icans , 1 Indian) were observed 

to have a significant number of segmental and /o r m o r e pe r iphe ra l b ranches 

of one lung occluded by th rombi , while the c o n t r a - l a t e r a l lung appeared 

unaffected. The only explanation for this is that a l a rge , friable 

t h rombus / . . . 
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thrombus must have lodged t empora r i l y in the one main branch of the 

pulmonary a r t e r y , then broken up and passed into sma l l e r b ranches cent ra l ly 

and per iphera l ly . Gorham (1961), in his extensive study of pulmonary 

embol i sm, makes mention of this phenomenon and adds that i t s occur rence i s 

ve ry r a r e and that in such c i r cums tances r ecove ry is l ikely. It is poss ible 

that of the two cases r epor t ed recen t ly by Sautter et a l . (1964) as examples 

of complete resolut ion of mass ive pulmonary embolus, one may fall into this 

ca tegory . 

In 20 pat ients (17 Afr icans , 3 Indians) significant numbers of 

thrombi were observed in segmental and smal le r b ranches of both lungs. 

Without the aid of angiography, however, it is impossible to comment with any 

degree of accuracy on the t rue extent of vascular obstruct ion. Of the 

remaining 46 ca se s , a so l i ta ry thrombus involving a segmental or sma l l e r 

a r t e r y was found in 8 pat ients , while the r e s t (38) showed evidence of multiple 

but l e s s significant affection of both lungs. Whereas the la t ter degree of 

a r t e r i a l obstruct ion may not be fatal, it is reasonable to a s sume that it could 

place an added burden on an a l ready e m b a r r a s s e d h e a r t . 

While both observa t ions on patients and exper imenta l evidence in 

an imals (Knisely et a l . 1957; Will iams 1956) support the mechanical theory 

and agree that obstruct ive embolus in the main pulmonary s tem or in e i ther 

one or both major b ranches mus t be p resen t to be fatal, the re is no unanimous 

opinion regard ing the effects of mult iple , sma l l e r emboli . Reflex vasospasm 

may be an impor tant factor h e r e , but will not be cons idered in this pape r . 

Measu remen t s of venous thrombi in calf veins ( 2 - 1 5 mm. in 

d iameter ) and those in the pulmonary a r t e r i a l t r e e ( 1 - 1 5 mm. in d iameter ) 

do suggest that the major i ty of the la t te r could have a r i s e n in the deep veins 

of the legs , and a r e therefore examples of pulmonary embol i sm as opposed 

to p r i m a r y a r t e r i a l t h rombos i s . 

The incidence of venous th rombo-embo l i sm was significant in the 

pos t -opera t ive group, but negligible in the p o s t - p a r t u m group. It mus t be 

apprec ia ted , however, that these two groups contain compara t ive ly fewer 

p a t i e n t s / . . . 
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pat ients , and the findings may therefore not be t ru ly r ep re sen t a t i ve . I ts 

frequency in the t r aumat ic group is significantly high. The incidence of 

pulmonary involvement he re exceeded that of venous th rombos is (Table II), 

thereby suggesting sources other than leg veins, or possible local thrombus 

formation. 

The medical group was the l a rges t of all groups invest igated, and 

the occur rence of this d i sorder in these pat ients was common. On separa t ion 

into card iac and non-card iac pat ients , the former showed the highest incidence 

of both venous th rombos i s and pulmonary embol i sm in African pat ients (Table 

II). Whereas a difference of opinion ex is t s regard ing the source of emboli in 

card iac pat ients , it should be apprec ia ted that in many ins tances incomplete 

sea rch in the veins of the lower l imbs was c a r r i e d out, or that thrombi were 

found both in the right hear t and in the leg veins . In the p resen t s e r i e s , 

64. 3% of Afr ican and 50%cflndian pat ients with congestive hea r t failure were 

found to have venous th rombos i s of the lower ex t r emi t i e s , and the incidence 

of pulmonary embo l i sm/ th rombos i s in this group is a lso high, being 50% in 

African and 40% in Indian pa t ien ts . Infarction was noted in 10 of 96 pat ients 

with pulmonary a r t e r i a l obst ruct ion caused by th rombus . Congestive hea r t 

fai lure was p resen t in 8 of the 10 pat ients showing pulmonary infarction. 

Absces s formation was noted in 2 ins tances and was believed in both to r e su l t 

from secondary infection of a bland infarct . 

While it i s ag reed that other sources for embolizat ion, pa r t i cu la r ly 

the r ight side of the hear t , may a lso have been p re sen t in these pat ients , it 

is never the les s obvious that the incidence of venous th rombos is of the lower 

ex t r emi t i e s in patients with card iac decompensat ion is ex t r eme ly high. 

The fact that the major i ty of ca ses were c lass i f ied as 

phlebothrombosis indicates that at necropsy thrombophlebi t is is the r a r e r of 

the two conditions in the African as in the Indian. Because of the very few 

c a s e s of thrombophlebi t is encountered he re it is imposs ib le to draw any 

conclusions regarding the likelihood or otherwise of embolizat ion in such 

pa t ien ts . 
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SUMMARY 

1. Necropsy evidence has shown venous th rombos i s in the African to 

be very much more common than is p resen t ly believed. While the overa l l 

incidence of this d i sorder in African subjects of 10 ye a r s and over in age 

was found to be in the o rder of 40%, the highest incidence occur red in pat ients 

with congestive hea r t fa i lure . 

2. Venous th rombos is of the lower l imbs involved pa r t i cu la r ly the 

deep veins of the calf, and such thrombi were somet imes large enough to 

give r i s e to fatal pulmonary embol i sm. Pu lmonary emboli were usual ly 

mult iple and m o r e frequently involved the sma l l e r in t rapulmonary b ranches 

of the pulmonary a r t e r y . 
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C H A P T E R VI 

EMPHYSEMA AND CHRONIC BRONCHITIS AS A CAUSE 

OF CHRONIC COR PULMONALE IN THE AFRICAN 

Over the past 15 yea r s our understanding of emphysema has 

p r o g r e s s e d beyond the s imple concept of alveolar hyperventi lat ion cal led 

diffuse ves icu lar emphysema. At p resen t emphysema is defined in 

anatomic t e r m s and two such definitions a r e avai lable . A Ciba sympos ium 

(1959) defined emphysema as "a condition of the lung cha rac t e r i s ed by 

i n c r e a s e beyond the normal in the size of the a i r spaces distal to the t e rmina l 

bronchiole e i ther from dilatation or des t ruc t ion of thei r wa l l s" . The World 

Health Organisa t ion (1961) l imi ted i ts definition to en largement of a i r spaces , 

dis tal to the t e rmina l bronchio les , accompanied by destruct ion; en la rgement 

without des t ruct ion being t e r m e d "over inflation". The la t ter definition 

thus excluded t e r m s such as compensa tory emphysema and diffuse acute 

obs t ruct ive emphysema. C r i t i c i s m has been level led against both these 

definitions, the f i rs t in that it p resupposes an accura te knowledge of the 

n o r m a l s ize of an a i r space which as yet has not been es tabl i shed 

conclusively, and the second because it fails to define dest ruct ion. 

While many va r i e t i e s of emphysema a r e found in both acute and 

chronic fo rms , the chronic genera l i sed types a r e the m o r e impor tant as a 

cause of h e a r t d i s ease . A c l e a r e r unders tanding of the anatomy in emphysema 

began with Gough's (1952) descr ip t ion of "two fundamentally different types of 

emphysema" . These two forms a r e now known as centr i lobular and 

panlobular emphysema. The la t te r te rminology was introduced by Wyatt 

(1959) in substi tution for Gough's ' genera l i sed emphysema ' . 

Centr i lobular emphysema is p r i m a r i l y a des t ruc t ive lesion 

involving the cen t ra l t i s sue of the lung lobules around the r e s p i r a t o r y 

b ronch io les . The la t t e r consequently enlarge and become confluent, 

forming emphysematous spaces towards the cen t re of lobules. Although 

the les ions in cent r i lobular emphysema a re diffuse, they a r e said to be m o r e 
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common and m o r e severe in the upper zones of the lungs (Thurlbeck 1963), 

and the degree of involvement within individual lobules and between lobules is 

a lso said to va ry . P igment is usual ly p resen t in re la t ion to the 

emphysematous spaces and is s tated by P r a t t e t a l (1963) to be secondary to 

emphysema. However, pigment i s often p r e sen t in this si te in the absence 

of emphysema (Anderson 1966). Inflammation of the distal bronchioles i s 

always found in centr i lobular emphysema, and narrowing of these together 

with the bronchioles supplying the emphysematous spaces is r epor ted to be 

common (Leopold and Gough 1957; McLean 1958). Whereas McLean 

(1958) emphas ized the occur rence of narrowing and obl i terat ion of the 

bronchioles with trapping of a i r ,Leopold and Gough (1957) found that no 

co r re la t ion existed between the degree of narrowing and the size of 

emphysematous spaces . These authors concluded that narrowing of the 

bronchioles did not n e c e s s a r i l y resu l t in the development of centr i lobular 

emphysema . P r a t t et a l . (1961) noted that although narrowing was p resen t , 

complete obstruct ion of the bronchioles did not occur . 

Panlobular emphysema is a lso a des t ruct ive p roces s and impl ies 

demonst rable involvement of the whole acinus or lobule with extensive loss of 

lung parenchyma. Although such emphysematous p r o c e s s may involve any 

pa r t of the lung it is said to show a tendency towards more frequent affection 

of the an te r io r basa l segment , t ip of lingula, and middle lobe (Snider et a l . 

1962; Thurlbeck 1963). It is r a r e for panlobular emphysema to be 

uniformly distr ibuted, and inflammation and dis tor t ion of the bronchioles is not 

a prominent feature as compared with the finding in centr i lobular emphysema. 

The two forms frequently occur together, pa r t i cu la r ly with the more 

s eve re g rades of emphysema. While most o b s e r v e r s ag ree with Gough's 

view that they r e p r e s e n t two fundamentally different v a r i e t i e s of emphysema 

with one or more common pathogenic fac tors , a few a r e of the opinion that 

panlobular emphysema r e p r e s e n t s the end stage of centr i lobular emphysema 

(Heard 1959). 

In mos t s e r i e s (Leopold and Gough 1957; Wyatt et a l . 1961, 1962; 

Thur lbeck 1963), 
pan lobula r / . . . 
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panlobular emphysema has been found to be l ess frequent than the centr i lobular 

type, but the difference is slight. 

Centr i lobular emphysema affects ma les par t i cu la r ly , and also occurs 

at a younger age (Leopold and Gough 1957; Thurlbeck 1963). Panlobular 

emphysema appears to be the commoner type in females , but both forms 

affect ma les far more commonly than females (Sweet el a l . 1961; Wyatt el 

a l . 1961; Snider et a l . 1962). 

Conclusive evidence concerning the aetiology and pathogenesis of 

chronic genera l i sed emphysema is lacking, and views rela t ing to p r i m a r y 

vascu la r d isease or des t ruct ion of a lveolar e las t ic t i ssue a r e not now acceptable . 

The th ree leading theor ies a r e those of Spain and Kaufmann (1953); Leopold 

and Gough (1957); and McLean (1958). While opinion regarding the 

mechanics involved in the production of emphysema may differ, the t h r ee 

theor ies share a common belief in the role of chronic bronchi t is in 

emphysema. In Br i ta in the t e r m emphysema is taken to include a lso the 

effects of chronic b ronch i t i s . This is not so in the United States of 

A m e r i c a , and d i sagreement exis ts as to whether the d isease is identical in 

these two countr ies (Fr iedberg 1966). 

Thurlbeck (1963) has pointed out how difficult it is to a s s e s s the 

necropsy incidence of emphysema in a population. Never the less , with newer 

methods of study, emphysema has been found to be m o r e common than -was 

previous ly believed. In Br i ta in , deaths caused by emphysema a r e said to 

be twice as many as those resul t ing from carc inoma of the lung. Emphysema 

is a lso the commonest cause of cor pulmonale in Br i ta in , being responsible 

for n ine- tenths of al l c a se s which, in turn, account for 5 - 1 0 % of all card iac 

d i sease (Bri t ish Medical Journa l 1959). In indus t r ia l a r e a s the incidence 

is even higher (Flint 1954; S t u a r t - H a r r i s et a l . 1959). 

The re la t ionship between emphysema and cor pulmonale is now 

rega rded as a complex one. McKeown (1952) found s t ruc tu ra l changes in 

the pulmonary ves se l s in emphysematous lungs to be often insufficient to 

account for cor pulmonale in ca ses where r ight vent r icu lar hyper t rophy was 

found/. . . 



- 129 -

found. The observat ion that pulmonary hyper tension resul t ing from 

bronchopulmonary infection is r eve r s ib l e in such cases a lso suggests that 

d is turbances in function in the pulmonary a r t e r i a l t r e e a r e more important 

than s t ruc tu ra l changes . Although th rombo-embol i sm has some t imes been 

incr imina ted in the development of cor pulmonale in emphysema, it is 

genera l ly believed to be of l i t t l e consequence, as is the shunting of 

deoxygenated blood into the left a t r ium. 

The p re sence or absence of chronic bronchi t i s in emphysema now 

appea r s to be of impor tance . Scadding (1963) differentiates between cases 

with or without bronchi t i s in descr ibing the clinical types commonly known in 

Br i t a in as the "blue b l o a t e r s " and the "pink puffers" . The former always 

give a h i s to ry of long-continued chronic bronchi t i s , a r e cyanosed, hypoxic 

and oedematous , and r ight ven t r icu la r failure occurs episodically. At 

nec ropsy emphysema may not be a prominent feature in these pa t ien ts . The 

"pink puffer" however, has no preceding h i s to ry of chronic bronchi t is and, 

although hypoxic, i s not cyanosed, and right ven t r icu la r failure if it occurs is 

usual ly t e rmina l . At necropsy these pat ients often show a considerable 

degree of emphysema. 

Available evidence now strongly suggests that pulmonary 

hyper tension is more likely to be dependent on d is turbances in blood-gas 

tension than on the type and sever i ty of emphysema. 

ANALYSIS OF MATERIAL 

Emphysema with or without chronic bronchi t is was incr imina ted 

as the cause of chronic cor pulmonale in 6 of 30 consecutive cases of cor 

pulmonale encountered in this s e r i e s . On excluding the 2 cases of the 

acute var ie ty , the above factor or factors were respons ib le for 21.4% of all 

the m o r e chronic forms of this d i sorder among Africans and proved the thi rd 

commonest aet iological p r o c e s s respons ib le for the development of cor 

pulmonale in these subjects . 
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The re levant necropsy findings in these 6 pat ients a r e summar i s ed 

in Table I. 

TABLE I 

NECROPSY FINDINGS IN 6 CASES OF CHRONIC COR 

PULMONALE FOLLOWING EMPHYSEMA WITH 

OR WITHOUT CHRONIC BRONCHITIS 

Case 
No. 

Sex Age Total hea r t 
Weight (Gms) 

Type 
of 

Emphysema 

Assoc ia ted 
Chronic 

Bronchi t i s 

S t ruc tu ra l 
Vascular 
Changes 

*1 
2 
3 

4 
5 

6 

M 
M 
M 

M 
F 

M 

42 
40 
44 

60 
60 

56 

520 
540 
380 

290 
460 

470 

Centr i lobular 
Panlobular 
Centr i lobular and 

Panlobular 
Panlobular 
Centr i lobular and 

Panlobular 
Centr i lobular and 

Panlobular 

+ 
+ 
+ 

-

+ 

+ 

+ 
+ 
+ 

-

+ 

+ 

*(associa ted m i t r a l stenosis) 

As seen in Table I a l l except one patient were m a l e s , 

ranged from 40 - 60 y e a r s , with an average of 50. 3 y e a r s . 

The ages 

Emphysema with chronic bronchi t is occu r r ed more frequently than 

did emphysema without chronic b ronch i t i s . Using the whole lung section 

technique to study emphysema, concurrent centr i lobular (Fig. 6, P la te VI) 

and panlobular involvement (Fig. 5, P la te VI), was encountered more 

frequently than ei ther type in i ts pure form (Fig. 3, P la te VI). 

Histological study of the pulmonary a r t e r i e s was undertaken in the 

non-injected lung in eve ry case , and varying degrees of s t ruc tu ra l a l te ra t ions 

were seen in 5 of the 6 ca ses invest igated. The vascular changes observed 

involved pa r t i cu la r ly the smal l pulmonary a r t e r i e s (muscular pulmonary 

a r t e r i e s / . . . 
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a r t e r i e s and a r t e r i o l e s ) , and these 5 cases collect ively revea led every type 

of vascular a l te ra t ion descr ibed by Hicken e t a l . (1965), in their cases of 

emphysema. These a r e shown in P la te VII and may be compared with 

those of the above au tho r s . Muscular a r t e r i e s showing no hypertrophy of 

the c i r cu la r muscle f ibres , but reveal ing a layer of longitudinal muscle in the 

int ima with e las t ic t i ssue hyperplas ia , were observed in al l 5 ca ses (Fig. 1 

P la te VII), being the most frequent type of vascular change encountered in 

sec t ions . Although muscu la r a r t e r i e s of all s izes were involved, such 

change was pa r t i cu la r ly marked in vesse l s measur ing 100-300y in diaineter 

(F ig . 2, P la t e VII). In two cases longitudinal musc le f ibres external to 

the outer e las t ic lamina were found, but such ves se l s were ex t remely 

infrequent .(Fig. 4, P la te VII). 

Pu lmonary a r t e r i e s below lOOy in d iameter showing a dist inct 

c i r cu l a r musc le layer , with and without a thick layer of longitudinal musc le , 

s epa ra ted by e las t ic f ibres , in the intima, were observed in four c a s e s 

(F ig . 3, P la t e VII). Vesse l s of this type were frequent in one case only. 

In the other 3 they were observed only after careful s ea rch in many sect ions 

made from severa l blocks taken from different a r e a s of the lung. Hicken 

et a l . (1965) r e f e r r e d to these as muscu la r i zed a r t e r i o l e s , Int imal f ibrosis 

devoid of e las t ic t i ssue was noted in all 5 ca ses (Fig. 6, P la te VII), to varying 

deg ree s , and was thought to be of significant degree in one case . 

Angiograms in some of these ca ses showed loss of abhorizat ion, 

indicating a r t e r i o l a r loss (Fig. 1, P la te VI), and some dilatation of the 

segmental b r anches . In o thers there was lit t le or no change in the more 

pe r iphe ra l smal l b ranches (Fig. 2, P la te VI). Bronchopulmonary subpleural 

communicat ions were observed in some (Fig. 3, P la te VI), and thrombotic 

occlusions (Fig. 5, P la te VII), although frequent, were seldom widespread . 

The total hea r t weights ranged from 290 - 540 G m s . with 4 of the 

6 cases showing a total hea r t weight of over 400 Gms . Ventr icular 

hyper t rophy was a s s e s s e d by m e a s u r e m e n t s of wall thickness in 3 c a s e s . 

The r e su l t s obtained a r e shown in Table II. 
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TABLE II 

MEASUREMENT OF WALL THICKNESS IN 3 CASES OF 

CHRONIC COR PULMONALE FOLLOWING EMPHYSEMA 

WITH OR WITHOUT BRONCHITIS 

Case 
N o . 

1 
2 
3 . 

Sex 
M 
M 
M 

Age 
42 
40 
44 

Total hea r t 
Weight (Gms) 

520 
540 
380 

RV thickne 
(mm) 
0 . 7 
0. 8 
0 . 6 

s s LV thickness 
(mm) 

1.4 
1. 5 
1. 3 

In all 3 ca ses r ight vent r icular wall thickness was above 0. 5 m m . 

indicating hyper t rophy. This was in keeping with naked eye i m p r e s s i o n s . 

In the f i r s t two cases in Table II m e a s u r e m e n t s obtained for the left vent r ic le are 

indicative of mild hyper t rophy. This finding did not co r re l a t e with the 

macroscop ic appearance of the left vent r ic le . 

Separate vent r icu lar weighing was under taken in three ca ses and 

the r e su l t s obtained a r e shown in Table III. 

TABLE III 

SEPARATE VENTRICULAR WEIGHTS IN 3 CASES OF 

CHRONIC COR PULMONALE FOLLOWING ON 

EMPHYSEMA WITH OR WITHOUT BRONCHITIS 

Case 
N o . 

4' 
5 
6 

Sex 
M 
F 
M 

Age 
60 
60 

•56 

Total hea r t 
Weight (Gms) 

290 
460 
470 

RV Weight 
(Gms) 

58 
119 
140 

LV Weight 
(Gms) 

116 
172 
174 

LV/RV 

2 . 0 
1.44 
1.24 

A definite i nc r ea se in right vent r icular weight above normal 
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value (66. 3 Gms . , S, D. 7. 7) is observed in two c a s e s . In Case 4, a 

r ight vent r icular weight of 58 G m s . must be co r r e l a t ed with a total hea r t 

weight of 290 Gms. and a body weight of only 47. 2 K i log rams . The left 

vent r ic le in this patient weighed 116 Gms . being well below average normal 

value (160. 5 Gms . , S. D. 22.49) . The LV/RV rat io of 2. 0 (mean 2. 48, 

S. D. 0. 21) i s , however, indicative of slight r ight vent r icular hyper t rophy. 

It is of in te res t to note that in this patient a ssoc ia ted chronic bronchi t is was 

not observed. 

In all th ree ca ses the weight of the left ventr ic le was within normal 

l imi t s , and the LV/RV rat io well below normal , indicating exclusive 

hyper t rophy of the r ight vent r ic le . Thus, as in ca ses of fibrosing lung 

d i sease , the left ventr ic le showed no evidence of prolonged s t ra in or of undue 

dilatat ion at necropsy, and can be taken as normal . 

DISCUSSION 

Emphysema with or without assoc ia ted chronic bronchi t i s , in 

con t ras t to being the mos t impor tant aetiological factor in the production of 

cor pulmonale in countr ies such as Br i ta in , is found at necropsy to be the 

th i rd commonest cause of the m o r e chronic va r i e t i e s of cor pulmonale in the 

African in Durban. The incidence of this d isease as a cause of cor 

pulmonale in the African thus appears to be over s t r e s s e d . F ibro t ic lung 

d i sease , secondary pa r t i cu la r ly to tuberculos i s , and pulmonary th rombo­

embol i sm were found to be the more common causes of cor pulmonale in this 

s e r i e s . Although emphysema was often also a feature in ca ses of fibrosing 

lung d i sease , it was r ega rded as being secondary to the f ibrosis and not the 

init ial change leading to the development of cor pulmonale. 

A compar i son of the incidence of emphysema and chronic 

bronchi t i s as a cause of cor pulmonale in the different r ac ia l groups in 

Durban or e l sewhere in South Africa is not possible on account of lack of 

compara t ive data. Although a difference exis ts between the c l imat ic and 

env i ronmenta l / . . 
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environmental conditions in Br i ta in and South Africa, and while the cl imate 

he re can be said to be l ess conducive to the development of chronic 

bronchi t i s and emphysema, a lack of data of acceptable quality makes it 

imposs ib le to es t imate comparat ive incidence in populations living under 

different environmental conditions. As is r ea l i s ed by other worke r s in 

this field, e s t imates of the necropsy incidence of emphysema, in which the 

lungs were not inflated p r io r to being studied, may be e r roneous and as such 

a r e not acceptable to-day . 

With r e g a r d to the type of emphysema seen he r e , the mixed pic ture 

( centr i lobular and panlobular involvement) was observed far more frequently 

on examination of whole lung sections than ei ther var ie ty in i ts pure form. 

F r o m this study it is not possible to say whether these cases were a 

p rog re s s ion of centr i lobular emphysema or were in fact the mixed var ie ty . 

Nonetheless , centr i lobular involvement frequently occur red in the upper zones, 

whereas the panlobular involvement was observed more commonly in the lower 

zones. 

It is not possible to comment with any degree of accuracy on the 

sever i ty of emphysema in these ca ses since only the one lung was inflated. 

F r o m examination of the inflated lung it can be said that the degree of 

emphysema var ied from surpr i s ing ly mild to g ros s involvement. It was 

a lso noted that single whole lung sect ions were inadequate for study since the 

anatomic type and sever i ty of the lesions var ied t remendous ly at different 

l eve ls . 

Associa ted chronic bronchi t is was frequent in this s e r i e s . How 

this would co r re l a t e with the cl inical pic ture is not known, since none of these 

pat ients was subjected to ca theter iza t ion or blood gas ana lys i s . 

Pu lmonary vascular a l te ra t ions were p resen t in 5 of the 6 ca ses 

studied, and changes s imi la r to those descr ibed by Hicken et a l . (1965) 

were observed. The question r e m a i n s , however, as to whether such 

changes lead to pulmonary hyper tension or a r e in fact secondary to such 

hyper tension. Vascular a l te ra t ions of a s imi la r type were also p resen t in 

cases / . . . 
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cases of fibrosing lung d i sease , and, as will be shown la te r , were to occur in 

cer ta in cases of cardiomyopathy as well . 

Hicken et a l . (1965) have postulated that muscular iza t ion of 

a r t e r i o l e s may be the bas i s of pulmonary hyper tension in emphysema. Such 

les ions were , however, r a r e l y extensive in this s e r i e s , being noted only after 

examination of multiple sec t ions . Although these may be muscu la r i zed 

a r t e r i o l e s , one cannot definitely exclude the possibi l i ty of their being 

contracted smal l muscu la r a r t e r i e s . In one case of emphysema with 

r ight ventr icular hyper t rophy and failure in this s e r i e s , no s t ruc tu ra l 

vascu la r a l te ra t ions were found. It is therefore possible that, in this case 

at leas t , some cause other than s t ruc tu ra l a l te ra t ions in the pulmonary 

vesse l s -mus t have been respons ib le for pulmonary hyper tension and 

subsequent right vent r icular s t ra in and fai lure . Pu lmonary infection was 

not observed in this patient, but was thought to have been the immedia te cause 

of r ight ventr icular failure in one other case in this s e r i e s . 

While thrombi in the pulmonary a r t e r i e s were often p resen t , 

t h rombo-embol i sm of significant degree was found in only one of the six 

c a se s studied. 

It seems likely therefore that s t ruc tu ra l a l te ra t ions in the pulmonary 

a r t e r i e s , in a significant number of ca ses of emphysema, a r e of insufficient 

degree to account for pulmonary hyper tension. This is in agreement with 

the observat ions of McKeown (1952) and Kernen et a l . (1958). Although 

vesse l s below lOOy in d iameter with a dist inct c i r cu la r muscle media were 

p resen t in four of the six cases investigated, the infrequency with which 

such les ions were observed in the major i ty of cases in this s e r i e s , fails to 

support the view of Hicken et a l . (1965), that muscula r iza t ion of a r t e r i o l e s 

form the organic bas i s for the inc reased pulmonary vascular r e s i s t ance in 

emphysema. 

The hear t in such cases showed evidence of exclusive right 

vent r icu lar hyper t rophy in eve ry case where separa te vent r icular weighing 

was undertaken. Values indicative of left vent r icu lar hyper t rophy on 
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measu remen t of the free wall of this ventr ic le were thought to be e r roneous 

on account of the chamber having been inadequately dilated. It i s unlikely 

therefore that the left ventr ic le suffered any significant and prolonged excess 

in its diastolic volume as a resu l t of bronchial shunting. 

SUMMARY 

1. Emphysema with or without chronic bronchi t is is found to be the 

thi rd commonest cause , at necropsy, of the more chronic var ie t ies of cor 

pulmonale in the African in Durban. 

2. With r ega rd to the morphological type, emphysema was usual ly 

mixed, showing both centr i lobular and panlobular involvement, and chronic 

bronchi t i s was often assoc ia ted . 

3. The s t ruc tu ra l a l te ra t ions observed in the pulmonary a r t e r i e s in 

these ca se s a r e descr ibed and d iscussed . 

4. All cases in which separa te vent r icular weighing was undertaken 

showed evidence of exclusive r ight vent r icular hyper t rophy. 
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C H A P T E R V I I 

BILHARZIAL COR PULMONALE IN THE AFRICAN 

Although it had long been known that b i lharz ia l ova may be found 

in the lungs, it was only after Shaw and Ghareeb had published their work in 

1938 that both the frequency and importance of the pulmonary complications 

of b i lharz ia became apparent . These authors demonst ra ted pulmonary 

involvement in 33% of all cases of b i lharz ia in Egypt, and found that in 2% 

pulmonary b i lha rz ias i s was the immedia te cause of death through the 

mechan i sm of right vent r icular fai lure. 

Pu lmonary complicat ions may occur following infection with ei ther 

S. haematobium or S. mansoni . On account of the ves ica l veins draining 

into the in ternal i l iac veins detached ova can readi ly embolize to the lungs. 

However, before the ova of S. mansoni can reach the lungs hepatic c i r r h o s i s 

with the es tabl ishment of a co l la te ra l c i rculat ion is neces sa ry . Shaw and 

Ghareeb (1938) noted that although ova of S. haematobium were commonly 

found in the lungs, a r t e r i a l les ions more often followed S. mansoni 

involvement of the lungs. The explanation offered for this was that 

pulmonary involvement with S. mansoni , unlike that with S. haematobium, 

a lmost always occur red in associa t ion with hepatic c i r rhos i s and severe 

somatic les ions , indicating a mass ive infestation. .. .'!It is only, then, at a 

compara t ive ly late stage of the d isease that conditions a r e favourable for 

pulmonary infection, which will tend to be mass ive and therefore productive 

of a r t e r i a l l es ions" . 

Bhagwandeen (1964) has shown Durban to be an endemic a r ea for 

b i l ha r z i a s i s . In a study of S. haematobium and S. mansoni infection among 

the African and Indian populations in Durban this author demons t ra ted their 

respec t ive incidence to be of the o rder of 30% and 10%. 

In the p re sen t s e r i e s of 30 cases of cor pulmonale, b i lha rz i a s i s 

was incr imina ted as a cause in a single ins tance, an African male aged 8 
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A Case of Bi lharz ia l Cor Pulmonale: 

Necropsy findings. At p o s t - m o r t e m gross genera l i sed oedema, a smal l 

a sc i t e s , p leura l and pe r i ca rd i a l effusions were found. The hear t weighed 

300 Gms . and showed marked right vent r icular and right a t r i a l hypertrophy. 

The left ventr ic le appeared normal in s ize. The hear t valves were normal 

and there was no evidence of i n t r a - ca rd i ac thrombi . Except for infarction 

of the left lower lobe, the lungs appeared norma l . Pulmonary a r te r iography , 

pe r formed on both lungs, revea led obstruction at the level of the segmental 

a r t e r i e s of both lungs, with filling defects pe r iphe ra l to these (Fig. 1, P la te XI). 

On dissect ion, the main trunk of the pulmonary a r t e r y was dilated 

and mild a theroma of the trunk and main branches was observed. The 

obstruct ion of segmental b ranches was proved to have been due to an temor tem 

thrombi . P e r i p h e r a l venous thrombosis of the lower l imbs was sought but 

not found. 

Bi lharz ia l involvement of the bladder , sigmoid colon and r ec tum 

was p resen t . Bi lharz ia l granulat ions were a lso noted over the per i toneum 

in the r ec to -ves i ca l pouch. Squash-prepara t ions from the large bowel 

revea led ova of S. mansoni , while those from the bladder revealed ova of 

S. haematobium (Fig. 2, P la te XI). A mixed infection in this patient was 

thus es tabl ished. 

The liver showed a nutmeg pa t te rn with tuberc le - l ike s t ruc tu res 

sca t t e red throughout the organ. E a r l y b i lharz ia l c i r r h o s i s with 

centr i lobular nec ros i s due to intense congestion was suspected. The spleen 

was of normal size and showed no abnormal i ty beyond congestion. 

Microscopic examination confirmed the p resence of ves ica l and colonic 

b i l ha rz i a s i s . The l iver sect ions revea led severe centr i lobular congestion 

with nec ros i s and confirmed the suspicion of e a r l y bilha-rzial c i r r h o s i s . 

Numerous tuberc les , some ra the r large and necro t ic , were observed. The 

myocard ium and spleen showed no evidence of b i lha rz ia l involvement. 

Histological sect ions from the lungs showed the p resence of 

pa renchymatous / . . 
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parenchymatous pseudotubercles lying in close proximi ty to smal l pulmonary 

a r t e r i e s (Fig. 3, P la te XI). Bi lharz ia l ova were p re sen t in some of these 

les ions , being ei ther calcified or occupied by foreign body giant cells (Fig. 4, 

P la t e XI). Identification of the ova as r ega rds species was not possible on 

account of their dis tor t ion. Apar t from these granulomata marked vascular 

changes were seen in the form of obl i terat ive endar te r io l i t i s , with organising 

thrombi in a r t e r i o l e s ; diffuse int imal thickening of a r t e r i o l e s not d i rec t ly 

r e l a t ed to ova was also observed (Fig. 5, P la te XI). The muscu la r 

a r t e r i e s showed medial thickening and also some adventit ial thickening. 

Finally, numerous angeiomatoid lesions (Fig. 6, P la te XI), were seen, 

indicating, as suggested by Heath and Edwards (1958), a severe chronic 

pulmonary hypertension. 

DISCUSSION 

A var ie ty of vascular les ions , including thrombos is of the main 

pulmonary a r t e r i e s , have been descr ibed by Shaw and Ghareeb (1938) and 

Cavalcanti et al . (1962). Such lesions consis t of prol i ferat ive a r t e r i t i s 

and int imal thickening of e las t ic a r t e r i e s ; in t ravascu la r granulomata, 

th rombos i s , necrot izing a r t e r i t i s , angeiomatoid les ions , int imal 

prol i fera t ion and medial and adventit ial thickening of muscu la r a r t e r i e s ; 

in t ravascu la r granulomata , and obli terat ive lesions of a r t e r i o l e s . Diffuse 

int imal thickening of a r t e r i o l e s unre la ted to ova is possibly due, as suggested, 

to a l le rg ic react ion. Other lesions include parenchymal granulomata, 

focal f ibrosis and p leura l thickening. 

F a c t o r s concerned in the production of right vent r icular hyper t rophy 

and failure a r e said to be mechanical due to obstruct ion of the pulmonary 

a r t e r i e s by ova and worms , a l le rg ic , and vasoconst r ic t ive (Cavalcanti et a l . 

1962). Magalhaes Filho (1959) is cited by Cavalcanti et a l . (1962) as 

having shown that the passage of ova through the lungs of mice previous ly 

infected produce acute a r t e r i t i s with an intense a l le rg ic reac t ion . Zaky et a l . 

( 1 9 6 2 ) / . . . 



- 140 -

(1962), as a resu l t of ca theter studies on patients with pulmonary 

b i lha rz i a s i s , demons t ra ted bronchopulmonary as well as splenic shunts, and 

postulated that such shunts, plus repea ted showers of ova in the lungs, 

contributed towards cor pulmonale in b i l h a r z i a s i s . 

Angeiomatoid les ions a r e known to occur in other forms of 

pulmonary hypertension. While Shaw and Ghareeb (1938) thought they 

were enormously dilated cap i l l a r ies escaped from a canalizing vesse l through 

a lesion in the media, recent worke r s (Brewer 1955, and Wagenvoort 1959), 

have suggested that they a r e probably grea t ly dilated a r t e r i o l e s which a r i s e 

from smal l a r t e r i e s p rox imal to the obstruct ion and eventually join the 

alveolar cap i l l a r i e s , producing a new route to the l a t t e r . 

SUMMARY 

A case of b i lharz ia l cor pulmonale resul t ing from a mixed (S. 

haematobium and S. mansoni) infection has been descr ibed . Exper ience 

from this and two more recen t cases leads one to s t r e s s the lack of obvious 

naked-eye lesions and apparent normal i ty of the lung at necropsy. 

F u r t h e r m o r e , the re may be a r e a s of the lung microscopica l ly devoid of 

les ions , so that random sect ions might r e su l t in the diagnosis being m i s s e d . 

It does seem coincidental that these examples of pulmonary b i lha rz i a s i s 

should have been found since the s t a r t of this intensive investigation, so that 

it is possible that ca ses have been m i s s e d in the past and that the syndrome 

is more common than suspected. A n a l ternat ive poss ibi l i ty is that the 

d i sease is becoming more widespread and infection more s eve re . 

PRIMARY PULMONARY HYPERTENSION IN THE AFRICAN 

Brenner (1935) defined p r i m a r y pulmonary a r t e r i o s c l e r o s i s and 

stated that it was a r a r e condition. The diagnosis of this d isease at 

n e c r o p s y / . . . 
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necropsy, as evidenced by r ight vent r icular hypertrophy, is suggested when no 

aetiological factor e i ther in the form of hear t d i sease , lung d i sease , or pulmonary 

emboli , can be found. 

Pu lmonary vascular lesions may or may not be presen t , and those 

without s t ruc tu ra l a l te ra t ions in the vesse l s have been designated idiopathic 

right vent r icular hyper t rophy by De Navasquez et a l . (1940). Similar cases 

have been repor ted by Eas t (1940) and A r m s t r o n g (1940). 

Never the less in the major i ty of cases vascular lesions have been 

recorded , consist ing of hyper t rophy of the media, focal int imal prol i ferat ion 

and f ibrosis of the muscular a r t e r i e s . The l a rge r a r t e r i e s show mainly 

a theromatous changes. Although fibrous t i ssue may appear totally to exclude 

the lumen, a na r row rough channel is usually seen. Local dilatation of the 

smal les t muscu la r a r t e r i e s is uncommon, but th rombos is usual ly occurs at this 

si te and la ter o rganises and recana l i zes (Har r i s and Heath 1962). 

The aetiology of p r i m a r y pulmonary hyper tension is not known. The 

d i sease is repor ted as occur r ing at any age, and is s tated to be far more common 

among females than ma les (Evans e t al . 1957). Rosenberg (1964) r epor t ed 

that in a s e r i e s of 23 pat ients in whom a clinical diagnosis of p r i m a r y pulmonary 

hyper tension was made 9 died and were examined at necropsy . In six of these 

9 pat ients a p o s t - m o r t e m diagnosis of th rombo-embol ic pulmonary d i sease was 

made . A s imi lar exper ience had been repor ted by Evans et al . (1957), and 

Dexter et a l . (I960). The la t ter concluded that unless r e c u r r e n t pulmonary 

embol i sm is conclusively excluded, the diagnosis of p r i m a r y pulmonary 

hyper tension is unjustified. 

Gilmore and Evans (1946) cons idered the endar t e r i t i s to be the 

r e su l t of the medial deficiency, possibly aggravated by t rans ien t hypertension 

due to coughing. Ult imately a vicious c i rc le is es tabl i shed and pulmonary 

hyper tension becomes permanent . 

Because of the high incidence of polythelia in pe r sons with this 

d i sease , and the p resence of aplas ia and hypoplasia of the media of the lung 

a r t e r i e s , Evans (1959) cons idered a congenital or genetic origin. An 

inher i t ed / . . . 
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inher i ted abnormal i ty was also suggested by Coleman et a l . (1959), who found 

p r i m a r y pulmonary hyper tension in three s ibl ings. 

F a r r a r (1963) postulated that in some cases of p r i m a r y pulmonary 

hyper tension with occlusive vascular changes, vasospasm might be the init ial 

d is turbance , and ftiat organised and recana l ized thrombi a rose locally as a 

r e su l t of an t emor t em vasoconst r ic t ion and were not embolic in origin. 

In this s e r i e s of cor pulmonale in Africans the re was one case of 

possible p r i m a r y pulmonary hypertension, occurr ing in a 12-year old boy. 

The diagnosis was made at necropsy on account of marked right vent r icular 

hyper t rophy and failure for which no cause could be found in ei ther the hea r t or 

the lungs, and no obvious source for pulmonary embolizat ion was observed. 

The re was no evidence of polythelia. Apar t from signs of chronic pass ive 

venous congestion of the organs no other d isease p r o c e s s was apparent . 

Unfortunately pulmonary angiography was imposs ib le in this case as the lungs 

had been damaged during opening of the thoracic cage. 

Lung histology revea led a theromatous change in the e las t ic a r t e r i e s ; 

media l hypertrophy, int imal p ro l i fe ra t ion , and int imal f ibrosis of the muscu la r 

a r t e r i e s , and "muscula r iza t ion of a r t e r i o l e s " were a lso observed. Again 

the poss ibi l i ty of these being contracted muscular a r t e r i e s cannot be excluded. 

Although obvious thrombi was not observed in the pulmonary a r t e r i e s , focal 

int imal prol i fera t ion suggestive of organizing thrombi was somet imes seen. 

SUMMARY 

P r i m a r y pulmonary hyper tension is a r a r e cause of r ight vent r icular 

hyper t rophy and failure in the African , as also in the other r a c e s . 
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C H A P T E R V I I I 

CARDIOMYOPATHY IN THE AFRICAN 

Cardiomyopathy has been included in this study because of the 

frequency with which preponderant right ventr icular hyper t rophy was suspected 

in such hea r t s at necropsy. Higginson et al . (I960), in descr ibing the hear t 

in cardiomyopathy at necropsy, commented that it was usual for hypertrophy to 

be genera l i sed with equal involvement of all chamber s , only a few of their cases 

showing predominant r igh t - s ided hypertrophy. In a previous repor t Higginson 

and his co -worke r s (1952) had mentioned one such example in a s e r i e s of 12 

c a s e s . In a s e r i e s of 90 cases Becker (1963) encountered 2 pat ients with 

i so la ted right ventr icular endomyocardia l f ibrosis and mura l thrombi , of 

which one showed hyper t rophy and dilatation of the r ight ventr ic le and dilatation 

only of the left vent r ic le . This author found predominant left vent r icu lar 

hyper t rophy to be far commoner than that of the r ight vent r ic le . Reid (1966), 

in a study pertaining to the muscle fibre of the hea r t in cardiomyopathy among 

Africans in Durban, found the thickness of the free wall of the right vent r ic le to 

be significantly g rea t e r than normal while s imi la r m e a s u r e m e n t s for the left 

ventr ic le revea led no significant change from normal . The right vent r ic le 

also showed a g rea t e r total muscle fibre width as compared with cont ro ls , but 

no significant change in total fibre width was noted in the wall of the left 

ven t r ic le . The propor t ionate i nc rease in weight of the two vent r ic les , however, 

was much the s a m e . F r o m this work Reid (1966) postulated that "a major 

cause accounting for change in weight must be an inc rease in the length of 

f ibres of the vent r ic les without change in their number" , and suggested that 

the en largement of the right ventr ic le might be secondary to left vent r icular 

fa i lure . While the inference of a lengthwise hyper t rophy may be a 

possibi l i ty , it must be r e m e m b e r e d that the width of the cardiac muscle fibres 

in decompensated h e a r t s will be in te r fe red with by dilatation of a chamber which 

causes the fibres to become elongated and consequently narrowed. This is 

pa r t i cu l a r ly so in cardiomyopathy h e a r t s , where dilatation is so often m a r k e d . 

On/ . . . 
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On the cl inical front Powe l l and Wright (1965) r epor t ed that patients 

with cardiomyopathy can p resen t with predominant r igh t - s ided hea r t fai lure, 

making differentiation of these from cor pulmonale difficult. However, these 

authorsfound such cases to be very infrequent in their s e r i e s -

In view of the findings of o thers , and the impres s ion at necropsy that 

predominant right ven t r icu la r enlargement is more common than hi ther to 

believed, it was n e c e s s a r y to study a s e r i e s of consecutive cases of 

cardiomyopathy on l ines s imi la r to those followed in investigating cor pulmonale. 

It was felt that in this way other known causes of r ight vent r icular hyper t rophy 

would be excluded and some es t imate of incidence of predominance of this 

chamber in cardiomyopathy obtained; at the same t ime it was hoped that some 

idea of the possible underlying causes might come to light. 

ANALYSIS OF MATERIAL 

These r e su l t s a r e based on the necropsy findings in a s e r i e s of 35 

consecut ive ca se s of cardiomyopathy in African subjects . The diagnosis of 

cardiomyopathy at necropsy has been based on the exclusion of coronary hea r t 

d i sease , hyper tension, valvular d i sease , and cor pulmonale as causes of the 

hea r t fa i lure . Cardiomegaly from dilatation and / o r hyper t rophy (the former 

in excess of the la t te r ) , endocardia l s c l e r o s i s , and m u r a l thrombi , were taken 

as posi t ive evidence of i ts p r e sence . Excluded from this s e r i e s a re three 

ca se s in which cardiomyopathy was bel ieved to have co-ex is ted with other 

forms of hea r t d i s ease . These included one instance where tuberculous 

pe r i c a rd i t i s was also p resen t , and two pat ients in whom assoc ia ted rheumat ic 

valvular d isease was s t rongly suspected. 

This s e r i e s was made up of 24 ma les and 11 females . The 

youngest patient was 16 y e a r s of age and the oldest 68; there were 3 in the 

second decade, 7 in the thi rd , 6 in the fourth, 7 in the fifth, 8 in the sixth, and 

4 were over 60 yea r s of age. 

The / . . . 
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The hear t in cardiomyopathy . 

Macroscopic examination: All 35 pat ients included in this study 

died as a resul t of congestive hea r t fai lure. The hea r t was enlarged in all 

c a s e s , being both hyper t rophied and dilated. Table I shows the total hear t 

weights in these 35 c a s e s . Comparable s ta t i s t ics as given by Higginson et a l . 

(I960) a re also included in this table . 

TABLE I 

TOTAL HEART WEIGHTS IN CASES OF CARDIOMYOPATHY 

Total Hear t P r e s e n t s e r i e s Higginson et a l . (I960) 
„ . . , „ ,„ . 35 cases 78 cases 
Weight (Cms) N Q % No. %_ 

300-400 4 11.4 13 16.7 
400-500 11 31.4 24 30.1 
500-600 17 48 .6 28 35.9 
600-700 2 5.7 11 14.1 

700+ 1 2 .9 2 2 .1 

As evident in both s e r i e s in Table I the major i ty of cardiomyopathy 

hea r t s showed a modera te i nc r ea se in weight. 

While bi vent r icu lar involvement was c l ea r ly obvious at necropsy, it 

was often very difficult on account of the dilatation to assess ,naked-eye , which 

of the two vent r ic les was more hyper t rophied. 

Ventr icular hyper t rophy was therefore a s s e s s e d by means of the two 

methods descr ibed . Because dilatation was always p resen t , and because it 

var ied in degree from case to case , e s t ima tes of hyper t rophy by measur ing the 

th ickness of the free walls of the vent r ic les was found to be of li t t le value in 

showing which of the two ven t r ic les was predominant ly enlarged. Unequal 

dilatation of the c h a m b e r s , if p resen t , would a lso give e r roneous r e s u l t s . 

Table II shows the r e su l t s obtained on m e a s u r e m e n t of the free walls of the two 

vent r ic les in 17 cases of cardiomyopathy. . 
TABLE 11/ . . . 
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TABLE II 

MEASUREMENTS OF VENTRICULAR WALL THICKNESS 

IN 17 CARDIOMYOPATHY HEARTS 

Case Total heart weights LV thickness 
(Gms) 

1 430 
2 450 
3 320 
4 390 
5 630 
6 650 
7 550 
8 580 
9 530 
10 550 
11 430 
12 460 
13 510 
14 580 
15 530 
16 350 
17 530 

As evident from Table II , there appears to be little if any correlation 

between total heart weights and ventricular wall thickness. Two cases in the 

above Table, although showing total heart weights of over 500 Gms. on 

measurement yielded normal values of wall thickness for both ventricles. 

In a further 18 consecutive cases of cardiomyopathy, ventricular 

hypertrophy was estimated by use of the method entailing separate ventricular 

weighing. Table III shows the results obtained. 

As evident in Table III the right ventricle shows an increase in weight 

above normal in all 18 instances. Whereas exclusive right ventricular 

hypertrophy is apparent in three cases (Case 20, 26 and 35, Table II), 

biventricular enlargement with right ventricular predominance is present in 9 

cases. Equal enlargement is observed in 5 cases, and only 1 case shows 

left ventricular predominance. m A „„ „ „, . 
* TABLE III / . . . 

ickness 
rim) 

15 
18 
22 
16 
25 
17 
11 
20 
25 
19 
22 
20 
12 
20 
17 
16 
18 

RV thickness 
(mm) 

5 
6 
4 
5 
8 
8 
4 
5 
9 
9 
14 
9 
5 
10 
5 
5 
10 
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TABLE III 

SEPARATE VENTRICULAR WEIGHTS IN 18 CASES 

OF CARDIOMYOPATHY 

Case 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

*35 

Total heart 
Weights(Gms) 

550 
500 
420 
450 
580 
420 
450 
560 
360 
530 
480 
500 
400 
530 
570 
1000 
580 
470 

LV weight 
(Gms) 

277 
214 
179 
240 
280 
200 
244 
265 
169 
247 
228 
233 
198 
323 
246 
520 
200 
183 

RV weight 
(Gms) 

124 
132 
102 
97 
127 
134 
104 
149 
105 
118 
110 
101 
102 
99 
135 
212 
118 
120 

LV 
RV 

2.23 
1. 62 
1. 75 
2.47 
2. 20 

1.49 
2. 35 
1 79 
1.61 
2. 09 
2. 07 
2. 31 
1. 94 
3. 26 
1. 82 
2.45 

1. 69 
1. 52 

* + diffuse emphysema 
Normal LV weight = 160. 5 (S. D. 22. 49). RV weight = 66. 3(S. D. 7. 7) 

LV/RV = 2.48(S. D. 0.21) 

Table III may be compared with s imi la r tables in cor pulmonale, 

where exclusive right vent r icu lar hyper t rophy was noted, and Table IV where 

separa te vent r icu lar weights in 6 ca ses of hyper tens ive hea r t fai lure, showing 

predominant left vent r icular hyper t rophy, a r e given. 

Other g ross morbid anatomical features co r r e l a t ed closely with 

descr ip t ions of Higginson et a l . (I960); Becker et a l . (1953); Becker (1963). 

In 11 hea r t s no significant changes other than hyper t rophy, dilatation, and in 

some, smal l patches of endocardia l s c l e r o s i s , were seen. In t ra luminal 

thrombi were observed in 24 of the 35 hea r t s studied. These were most 

frequently found in the r ight a t r i a l appendage and the second commonest site 

was the apical region of the left vent r ic le . However, no chamber was immune 

to / . . . 
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to m u r a l thrombus formation. Embolic phenomenon occur red in 14 patients 

and Table V shows the organs involved and the frequency with which they were 

affected. 

TABLE IV 

SEPARATE VENTRICULAR WEIGHTS IN 6 CASES OF 

CONGESTIVE CARDIAC FAILURE DUE TO HYPERTENSION 

Total hea r t 
Weights 

500 
510 
590 
520 
570 
400 

(Gms) 
LV Weight 

(Gms) 

267 
305 
345 
280 
343 
215 

RV Weight 
(Gms) 

97 
86 
91 
92 

100 
65 

LV 
RV 

2.75 
3. 54 
3. 79 
3.04 
3.43 
3. 30 

TABLE V 

EMBOLIC PHENOMENON IN 14 CASES OF CARDIOMYOPATHY 

Organs No. of Cases 

Lungs 
Kidneys 
Spleen 
Myocardium 
Bra in 

11 
5 
3 
1 
1 

The lungs were most frequently involved, and a double source for 

embolizat ion (right hea r t and leg veins) was p re sen t in 4 c a s e s . In two 

pat ients with cardiomyopathy in whom extensive pulmonary th rombo-embol i sm 

and infarction were found, the r ight hea r t showed no thrombi and the source was 

found at necropsy in the deep veins of the legs . In pat ients showing e i ther 

myocard ia l or c e r e b r a l infarction, significant a r t e r i a l d isease was excluded 

and / . . . 
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and the opinion was that in both, these were embolic in origin. 

Sclerot ic thickening of the endocardium when p resen t was most 

marked in the right a t r i um and apical region of the left ventr ic le and, in 

agreement with Higginson et a l . (1952) and Higginson et a l . (I960), is 

bel ieved to have been the end r e su l t of thrombus organisat ion. 

The sequence of p r i m a r y mucinous endocardia l degenerat ion followed 

by fibrinoid nec ros i s and la ter th rombos i s , as descr ibed by Becker et a l . (1953), 

was not demons t ra ted in this s e r i e s . Small a r e a s of mucinous degenerat ion 

were often noted in the endocardium but only in re la t ion to m u r a l th rombi , and 

were thought to be poss ib ly secondary to the anoxia or thrombus formation. 

In no instance was endocardia l f ibrosis of the degree descr ibed in Uganda 

observed, nor were valvular les ions noted. 

Histological study in cases with endocardial s c l e ros i s revea led the 

thickening to be f ibroelast ic in na ture , and a mild cel lular infi l t rate of 

lymphocytes and p lasma cel ls was somet imes p resen t . Microscopic 

examinat ion was suggestive of hyper t rophy on account of the prominence of 

nuclei r a the r than obvious i n c r e a s e in the width of f ibres; this was cons idered 

due poss ibly to elongation and thinning of the f ibres from dilatation of the 

c h a m b e r s . F ib r e hyper t rophy was by compar ison more obvious in the r ight 

vent r ic le than in the left. In many hea r t s the myofibri ls were widely 

separa ted , and thus in te rce l lu la r oedema could not be excluded. If such oedema 

were p r e sen t it mus t play some par t in the i nc rease in hea r t weight i n 

cardiomyopathy. Jus t how much of the weight i nc r ea se is due to oedema has 

not been a s s e s s e d in this study, but never the less it just if ies considerat ion in 

a s s e s s i n g hear t weights . 

Scar r ing of the myocard ium was somet imes observed, and in the 

major i ty such s c a r s cons is ted of smal l foci of f ibros is , though occasional ly 
IX 

l a r g e r ones (F igs . 5 and o, P la te Vrff) were noted. Myocardia l s c a r s were 

usual ly si tuated in the inner th i rd-half of the wall, and l a rge r s c a r s , in this 

s e r i e s , were seen only in the wall of the left vent r ic le involving e i ther the 

apical region, pos t e r io r wall , or an te r io r wall . It i s the opinion of the 

a u t h o r / . . . 



- 150 -

author that l a rge r s c a r s a ro se from organisat ion of smal l infarc ts , the lat ter 

being embolic in origin. This supports the cl inical opinion of Cosnett and 

Pu difin (1964) that myocard ia l infarction may complicate some cases of 

cardiomyopathy. 

The h i s tochemis t ry of the myocard ium in cardiomyopathy. 

The ord inary his tological methods of study show no specific feature 

whereby cardiomyopathy m a y b e dist inguished from some other types of hea r t 

d i sease , and i ts diagnosis sti l l r e s t s to a la rge extent on the exclusion of all 

known causes . For this r eason cer ta in h is tochemical invest igations were 

undertaken in the hope of finding some feature which would dist inguish 

cardiomyopathy from other card iac d i s ea se s . As mentioned, some of the 

h is tochemica l methods t r i ed gave unsuitable r e su l t s when myocardia l t i s sue 

was used. Hence only h is tochemical findings re la t ing to successful staining 

for succinic dehydrogenase, DPN diaphorase , haemos ider in and fat will be 

d i scussed h e r e . 

The l i t e ra tu re contains ve ry lit t le information pertaining to 

h i s tochemis t ry of the myocard ium in African cardiomyopathy. P e a r s e ' s 

(1964) work on h i s tochemis t ry and e lec t ron mic roscopy of the myocard ium was 

undertaken in cases of obstruct ive cardiomyopathy, which is an en t i re ly 

different condition from African cardiomyopathy. 

Higginson et a l . (1952) found lit t le i ron in the hea r t musc le in cases 

of African cardiomyopathy and concluded that haemos ide ros i s per se could not 

be the cause of hear t failure in these c a s e s . 

Kobernick et a l . (1963) r epor t ed diminished succinic dehydrogenase 

activi ty in the myocard ium from a case of idiopathic card iomegaly and suggested 

that the diminution of this enzyme might have been respons ib le for the cardiac 

failure in their ca se , since succinic dehydrogenase occupies a key position in 

the t r icarboxyl ic acid cycle which is a major source for the production of A T P 

n e c e s s a r y for musc le contract ion. These authors a lso suggested that ca rd iac 

hyper t rophy could conceivably be s t imulated by a chemical energy deficiency. 

The / . . . 
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The m a t e r i a l used in this survey was der ived from the cases 

s u m m a r i s e d in Table VI. 

TABLE VI 

DIFFERENT AETIOLOGICAL TYPES OF HEART DISEASE 

USED FOR HISTOCHEMICAL STUDY 

Types of Hear t Disease No. of Cases 

Cardiomyopathy 15 
Rheumatic 14 
Hypertensive 12 
Cor Pulmonale 9 
Syphilitic 8 
Vira l Myocardi t i s 2 

Total 60 

Resu l t s : 

1. Succinic dehydrogenase and DPN diaphorase activi ty in the 

myocardium; Staining for these enzymes in the hea r t musc le in cases of 

cardiomyopathy indicated that their activity in the major i ty of f ibres was 

no rma l . In some smal l a r e a s there was ei ther a diminution (Figs . 1 and 2, 

P la t e VIII) in or complete absence (Fig. 3, PlateVIII) of these enzymes . 

Such dec rea se or lack, although frequent, was not always p resen t in ca ses of 

cardiomyopathy and was by no means specific to such ca se s ; s imi la r 

observat ions were r eco rded in cases of rheumat ic and v i ra l myocard i t i s , and 

in a few cases of hyper tens ive hea r t d i s ease . 

2. Stainable I ron in the Myocardium. 

Staining for haemos ide r in in the myocard ium in cardiomyopathy showed ei ther 

negligible amounts or complete absence of the pigment . In no case in this 

s e r i e s was haemos ider in p re sen t to the degree descr ibed in some cases of 

haemochromatos i s , and the pic ture observed in cardiomyopathy differed in no 
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way from that observed in other aetiological forms of hea r t d isease in the 

African. 

3. Stainable Fa t in the Myocardium; 

In a few cases of cardiomyopathy focal a r e a s of fatty change of the myofibri ls 

were observed. S imi lar a r e a s , however, were a lso observed in a smal l 

number of patients invest igated in each of the different types of hear t d isease shown 

in Table I. 

The lungs in cardiomyopathy. 

While a fair number of published works re la t ing to the s t ruc tu ra l 

changes of the hea r t in cardiomyopathy a re avai lable, l i t t le mention has so far 

been made of the lungs in this condition. Because of this omission, and also 

on account of the findings in this s e r i e s regarding predominant right vent r icu lar 

hyper t rophy in hea r t s of pat ients succumbing to congestive hea r t failure in 

cardiomyopathy, it became n e c e s s a r y to study the lungs more closely. 

The salient points noted on gross examination of such lungs at 

necropsy were , f i rs t ly, that although pulmonary oedema was always p re sen t , 

the effects of chronic pass ive venous congestion were usually absent or mild and 

secondly, the frequency with which pulmonary th rombo-embol i sm and infarction 

occur red . As mentioned previously , the lungs were the organs most 

frequently affected by th rombo-embo l i sm in cardiomyopathy, and a double source 

for embolizat ion was somet imes p resen t . Pu lmonary embolizat ion and 

infarct ion when p resen t were often sufficiently extensive to have been the 

immedia te cause of death in a significant number of pat ients in whom this 

complicat ion had occu r r ed . 

The pic ture obtained on pulmonary a r t e r iog raphy depended to a l a rge 

extent on the p resence or absence of pulmonary th rombo-embol i sm, and on the 

degree of right vent r icu lar p redominance . F i g s . 1 - 4 , P la te IX, show the 

pa t te rns observed on pulmonary a r t e r iog raphy in cases of cardiomyopathy with 

pulmonary th rombo-embol i sm. It will be noted that the p ic ture closely 

r e s e m b l e s those obtained in ca ses of p r i m a r y thrombo-embol ic lung d i sease . 

Whi le / . . . 
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Whi le a n y - s i z e d v e s s e l c a n be invo lved , o c c l u s i o n of the l a r g e a r t e r i e s such 

a s the s e g m e n t a l b r a n c h e s wi th c o n s e q u e n t p u l m o n a r y i n f a r c t i o n w e r e commonly 

o b s e r v e d . F i g . 4, P l a t e IX shows the p r e s e n c e of a l iquifying and in fec t ed 

i n f a r c t , c l o s e to the p l e u r a l s u r f a c e . P u l m o n a r y a r t e r i o g r a p h y in s o m e 

p a t i e n t s dying f r o m c o n g e s t i v e c a r d i a c f a i l u r e due to c a r d i o m y o p a t h y , bu t not 

showing s ign i f ican t p u l m o n a r y e m b o l i z a t i o n a n d / o r i n f a r c t i o n , r e v e a l e d m a r k e d 

n a r r o w i n g in the c a l i b r e of the i n t r a p u l m o n a r y a r t e r i e s of a l l s i z e s , and l o s s 

of p e r i p h e r a l a b h o r i z a t i o n w a s a l s o o b s e r v e d ( F i g . 1 - 2 , P l a t e IX) . Such 

c h a n g e s w e r e not r e s t r i c t e d to c a s e s wi th r i g h t v e n t r i c u l a r p r e d o m i n a n c e , no r 

w e r e t h e y c o m m o n in c a r d i o m y o p a t h y , be ing o b s e r v e d in only 4 of the 17 c a s e s 

on w h o m p o s t - m o r t e m a r t e r i o g r a p h y w a s u n d e r t a k e n . T h e s e 4 i n c l u d e d two 

c a s e s of p r e d o m i n a n t r i g h t v e n t r i c u l a r h y p e r t r o p h y , one wi th equa l e n l a r g e m e n t 

of the v e n t r i c l e s and one wi th left v e n t r i c u l a r p r e d o m i n a n c e . 

Whole lung s e c t i o n s w e r e m a d e in 32 of the 35 c a s e s i n v e s t i g a t e d , 

a n d whi le l o c a l i z e d e m p h y s e m a s e c o n d a r y to s m a l l s c a r s w a s often no ted , 

s ign i f i can t g e n e r a l i s e d e m p h y s e m a w a s found to c o - e x i s t wi th c a r d i o m y o p a t h y 

in one c a s e only . 

U n i l a t e r a l p y o g e n i c e m p y e m a w a s n o t e d in 3 p a t i e n t s at n e c r o p s y , 

and in a l l 3 w a s s u s p e c t e d to have o r i g i n a t e d a s a r e s u l t of l i qu i fac t ion , 

in fec t ion , and f ina l ly r u p t u r e in to the p l e u r a l c a v i t y of i n f a r c t s s i t u a t e d c l o s e 

to the p l e u r a l s u r f a c e . 

H i s t o l o g i c a l e x a m i n a t i o n of the l u n g s , wh i l e c o n f i r m i n g m a n y of the 

n a k e d - e y e f i n d i n g s , r e v e a l e d s t r u c t u r a l a l t e r a t i o n s in the p u l m o n a r y a r t e r i e s 

in a l a r g e n u m b e r of c a s e s of c a r d i o m y o p a t h y . C e r t a i n c h a n g e s w e r e 

p a r t i c u l a r l y c o m m o n in c a s e s showing n a r r o w i n g and l o s s of p e r i p h e r a l v e s s e l s 

on a n g i o g r a p h y . The v a s c u l a r c h a n g e s c o n s i s t e d of: -

1. P u l m o n a r y t h r o m b o - e m b o l i s m v a r y i n g f r o m f r e s h o c c l u s i o n s to t h o s e 

showing d i f f e ren t s t a g e s in o r g a n i s a t i o n and c o m p l e t e l y o r g a n i s e d l e s i o n s . 

The l a t t e r a l w a y s took the f o r m of f i b r o - e l a s t i c t h i c k e n i n g of the i n t i m a . 

F i g . 1 and 2, P l a t e X show l a t e a n d i n t e r m e d i a t e s t a g e of o r g a n i s a t i o n 

w i th in the m u s c u l a r p u l m o n a r y a r t e r i e s . F r e s h and o r g a n i s i n g e m b o l i 
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were found in 11 pat ients , and completely organised les ions in another 

4 c a s e s . Right vent r icular predominance could have been caused by 

r e c u r r e n t th rombo-embol i sm in 2 of the 18 pat ients investigated by 

a r te r iography . 

2. An additional longitudinal muscle layer, with e las t ic t i ssue hyperplas ia , 

in the int ima of muscular pulmonary a r t e r i e s , accounting for an inc rease 

in wall thickness of these vesse l s (Figs . 5 and 6, P la te X) was seen in 

26 pat ients . Although in many cases such les ions were fair ly 

frequently observed, a few showed involvement of isolated vesse l s only. 

This was the commonest of all s t ruc tu ra l changes in the pulmonary 

a r t e r i e s , but is in no way confined to cardiomyopathy, being p resen t 

also in emphysema and occurr ing in some cases of hyper tensive hea r t 

d i sease dying from congestive card iac fa i lure . 

3. Vesse l s below 100y in d iameter showing a dist inct c i rcu la r musc le layer 

with a double e las t ic lamina (Fig. 4, P la te X) was the thi rd most common 

les ion observed. Whereas such lesions were frequent in the con t ra ­

l a t e ra l lung of those showing marked narrowing of the pulmonary a r t e r i e s 

on a r t e r iography (4 Cases ) , careful s ea rch in multiple sections often 

revea led a few such vesse l s in cases not showing the above a r t e r i o g r a m 

pa t te rn . The question which a r i s e s is whether these a r e muscu la r i zed 

pulmonary a r t e r i o l e s , or contracted smal l pulmonary a r t e r i e s . 

4. Vesse l s below 100P while showing distinct c i r cu la r musc le l aye r s with 

double e las t ic laminae, somet imes showed an additional longitudinal layer , 

with e las t ic t i ssue hyperplas ia , in the int ima (Fig. 3, P la te X). This 

was the least common of the vascular changes, being observed in 8 ca se s , 

but was pa r t i cu la r ly marked in only one case , in which other causes for 

r ight vent r icular hyper t rophy, including emphysema, were excluded. 

Similar a r t e r i a l changes have been descr ibed in emphysema, and the 

same difficulties as r e g a r d s pathogenesis a r i s e h e r e . Do these changes cause 

pulmonary hyper tension and subsequent r ight ven t r icu la r hypertrophy, or a r e 

they in fact secondary to the pulmonary hyper tension init iated by some other 

cause? D i s c u s s i o n / . . . 
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DISCUSSION 

Whereas the cause of cardiomyopathy r ema ins obscure , a number 

of poss ibi l i t ies have been suggested. 

Clinical and necropsy findings exclude the possibi l i ty of cardiomyopathy, 

as seen in South Africa, being secondary to d i seases such as anaemia, cor 

pulmonale, g lycogen-s torage d i sease , amyloidosis , toxoplasmosis , s c l e rode rma , 

d isseminated lupus e ry thema tos i s , carcinoid syndrome, chronic l iver a b s c e s s , 

or severe infective myocard i t i s , and fail to support the view of Laur ie et a l . 

(I960) that it r e p r e s e n t s a form of i schaemic hea r t d isease dependent on 

coronary a t h e r o s c l e r o s i s . The role of s ide ros i s in cardiomyopathy is 

questionable, since stainable i ron in the myocardium, in both the p re sen t s e r i e s 

and in that of Higginson et al.(1952), was found to be ei ther negligible or totally 

absent . His tochemical investigation of the enzymes succinic dehydrogenase 

and DPN diaphorase , while showing a diminished or complete lack of activi ty 

in some f ibres , was in no way specific to cardiomyopathy, s imi la r changes 

being observed also in cases of rheumat ic and v i ra l myocard i t i s . 

That chronic malnutr i t ion may be respons ib le for the production of 

this d isease has been suggested by Gil landers (1951), who emphas ized the 

frequency with which r e l apse occu r r ed when pat ients r e tu rned home. The 

lack of obvious signs of malnut r i t ion in a fair number of pat ients in this s e r i e s 

makes this seem an unlikely cause . Grusin (1957) descr ibed the rapid 

response to thiamine of ce r ta in cases of acute hea r t failure among African 

pa t ien ts . However, cardiomyopathy s imi la r to that seen he re does not 

appear to be common in the F a r Eas t , where a la rge number of cases of acute 

b e r i - b e r i hea r t d i sease a r e seen. 

Reid (1966) was able to produce pathological changes s imi la r to those 

observed in cardiomyopathy in r a t s by feeding them on a diet deficient in 

tryptophan. The only c r i t i c i s m of this work is that r a t s may develop a form 

of myocard i t i s spontaneously (Wainwright 1967), and this throws doubt on the 

significance of r e su l t s based on necrot ic or fibrotic changes in the hea r t s of 

these an ima l s . . 
Becker / . . . 
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Becker et a l . (1953) suggested that the p r i m a r y lesion in 

cardiomyopathy lay in the endocardium. The sequence descr ibed by these 

worke r s was , however , not demonstrable in the p resen t s e r i e s , or in that of 

Higginson et al . (I960). 

Brigden (1957) r e g a r d s alcoholic cardiomyopathy as an entity, and 

while the re is a close s imi la r i ty between African cardiomyopathy and the 

findings in alcoholic hea r t d isease as recent ly reviewed by Brigden and 

Robinson (1964), the posit ion of a lcohol ism is difficult to a s s e s s in necropsy 

s tudies . Powell and Wright (1965) were , however, unable to incr imina te 

a lcohol ism as a cause in any of their cases of cardiomyopathy in the African. 

While it has been shown in this study, in agreement with the genera l 

view, that b ivent r icular involvement of the hea r t i s found in cardiomyopathy, 

the r e su l t s obtained regard ing the frequency with which right vent r icular 

predominance occurs con t ras t s sharply with the necropsy findings of the other 

inves t iga to r s . It must be r e m e m b e r e d , however, that with the exception of 

Reid (1966) separa te vent r icu la r weighing, which would give a m o r e accura t e 

a s s e s s m e n t of vent r icu lar en largement , was not undertaken in the necropsy 

studies of o thers (Higginson et a l . 1952; Higginson et a l . I960; Becker et a l . 

1953). Although Becker (1963) mentions separa te vent r icular weighing, his 

figures a r e not available for compar ison . 

Reid (1966) found right vent r icular wall th ickness , as m e a s u r e d 

in situ at necropsy, to be significantly g rea t e r than no rma l in con t ras t to s imi la r 

m e a s u r e m e n t s for the left vent r ic le , but noted no difference in the propor t ionate 

i nc r ea se in the weights of the two ven t r i c l e s . In the p resen t s e r i e s , although 

values above 5 mm. for the free wall of the r ight ventr ic le were found, a lmost 

half the total number of h e a r t s on which this m e a s u r e m e n t was made failed to 

show a r ight vent r icu lar wall th ickness g rea t e r than 5 m m . Hypertrophy of 

this chamber was never the less not excluded but was bel ieved to have been 

masked in every case by i ts ex t reme dilatation. S imi lar ly , in some c a s e s , 

m e a s u r e m e n t of the free walls of both vent r ic les fell within the normal range 

in spite of the total hea r t weights being significantly i nc r ea sed (Table II). 

Whi le / . . . 



- 157 -

While the r e su l t s of separa te vent r icular weighing, in this s e r i e s , 

show exclusive r ight vent r icu lar hyper t rophy to be uncommon in 

cardiomyopathy, b ivent r icu lar hypertrophy with r ight vent r icular preponderance 

was found to be the most frequent form of cardiac hyper t rophy in such h e a r t s . 

Equal involvement of the two vent r ic les was the second most common type of 

en largement encountered. Left ventr icular predominance was leas t 

frequently noted, and no instance of exclusive vent r icular hypertrophy was 

found. These observat ions do not agree with those of Higginson et al . (I960) 

and Reid (1966) that the vent r ic les a r e usually equally hypertrophied, nor with 

B e c k e r ' s (1963) finding of frequent left vent r icular predominance in 

cardiomyopathy. 

The infrequency with which exclusive r igh t - s ided hyper t rophy is 

found may explain the cl inical findings of Powell and Wright (1965) regarding 

the infrequency with which r igh t - s ided failure s imulat ing cor pulmonale occurs 

in cardiomyopathy. 

It i s , neve r the le s s , usual for these pat ients to p resen t with 

pe r iphe ra l oedema ea r ly in the d i sease . If both vent r ic les a r e not affected 

s imultaneously by fai lure, the ea r ly appearance of oedema must at leas t 

suggest ear ly involvement of the right side of the hea r t . Under such 

c i r cums tances it would be unlikely for r ight vent r icular hyper t rophy to be 

secondary to long-standing left vent r icular fai lure. The absence of exclusive 

left vent r icular hyper t rophy, together with the infrequency with which left 

ven t r icu la r predominance (in ca ses where both ven t r ic les were involved) 

occur red , r a the r suggest that left vent r icular hyper t rophy may be secondary 

to right ventr icular fai lure. This , however, is bel ieved to be unlikely. 

The finding of s t ruc tu ra l a l te ra t ions in the muscu la r pulmonary 

a r t e r i e s in a large number of ca ses of cardiomyopathy in the p resen t s e r i e s is 

in no way specific, being observed in at least 3 types of hea r t fai lure, including 

congestive hear t failure due to hyper tension. 

Although fresh pulmonary emboli and infarc ts were frequent, and 

often of such degree as to be the immedia te cause of death, chronic pulmonary 

th rombo/ . . . 
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th rombo-embol i sm of an extent sufficient to cause r ight vent r icular predominance 

was suspected in only 2 of 18 cases invest igated by a r t e r iography . Other 

vascular changes, observed pa r t i cu la r ly in the smal l pulmonary a r t e r i e s , were 

identical to those found in emphysema, thereby indicating that such les ions a r e 

not confined to emphysema. Hicken et a l . (1965) suggest that muscu la r i sa t ion 

of the pulmonary a r t e r i o l e s may be responsib le for the pulmonary hyper tension 

with subsequent right vent r icu lar hyper t rophy and failure in emphysema. 

In the major i ty of ca ses of cardiomyopathy, however, as in some cases of 

emphysema, such a l te ra t ions were found to be of insufficient extent to account 

for the r ight vent r icular hyper t rophy. Pu lmonary a r t e r i o g r a m s in some 

ca se s of cardiomyopathy show a marked narrowing of the a r t e r i e s at all l eve ls , 

and muscu la r i zed ves se l s below lOOp in d iameter were especia l ly frequent in 

the con t ra l a t e ra l lungs of ca ses showing this pa t t e rn . The possibi l i ty that 

these ve s se l s may be cont rac ted smal l muscu la r pulmonary a r t e r i e s cannot 

be excluded. 

In view of these findings it is suggested that the cause of pulmonary 

hyper tens ion in cardiomyopathy may lie in some factor other than s t ruc tu ra l 

changes in the pulmonary a r t e r i e s , and that the a l te ra t ions observed a r e 

secondary to the i nc reased pulmonary a r t e r i a l p r e s s u r e . The fact that the 

p ic ture of pulmonary hyper tension was not always p resen t on a r t e r iography , 

although right vent r icular preponderance was common, might suggest that some 

factor such as pulmonary vasoconst r ic t ion, episodic in type ra the r than sustained, 

could be respons ib le , and that pulmonary hyper tens ion might be r e v e r s i b l e , as 

in emphysema, until i r r e v e r s i b l e vascular changes develop. 

If r ight ven t r icu la r hyper t rophy in cardiomyopathy is to be explained 

on the bas i s of pulmonary hyper tension alone following on episodes of 

genera l i sed pulmonary a r t e r i a l vasoconst r ic t ion, en la rgement of the left 

vent r ic le can be said to be due to i nc reased shunting of blood via the bronchial 

v e s s e l s , with a poss ible diastol ic overload of the left vent r ic le as a r e su l t of 

the dis tal bronchial veins draining into the left a t r ium. 

This , however, s eems unlikely because it fails to explain the les ions 

s o / . . . 



- 159 -

so frequently observed in the left ventr ic le in cardiomyopathy. It is highly 

probable that some form of damage to the myocard ium occurs concurrent ly 

with pulmonary vasoconstr ic t ion, the la t ter accounting for the frequency with 

which r ight vent r icular predominance occurs . 

Whereas no posit ive evidence regarding the aetiology of 

cardiomyopathy e m e r g e s from this study, it is postulated that the cause may lie 

in some form of exogenous toxin which acts as an a r t e r i a l vasocons t r ic tor 

affecting not only the a r t e r i e s to the lungs but a lso those of other organs in the 

body. The African in these p a r t s i s known to r e s o r t to the herbal ' r e m e d i e s ' 

of the inyanga, which he may inhale, swallow, or adminis ter by way of an enema. 

That some such r e m e d i e s may be toxic has long been suspected on account of the 

frequency with which acute, diffuse centr i lobular nec ros i s of the l iver and acute 

rena l tubular nec ros i s a r e encountered among this population at necropsy . 

It is suggested, therefore , that the high r e c u r r e n c e ra t e of hea r t failure among 

pat ients with cardiomyopathy, after discharge from hospital , may be re la ted 

to a resumpt ion of some form of noxious prac t ice pecul iar to the African, r a the r 

than to a r e t u r n to a deficient diet as implied by Gi l landers (1951). 

5-hydroxytryptamine has been implicated in the aetiology of 

endomyocardia l f ibrosis on account of the high content of this substance in 

plantain which is eaten by the people of Uganda (Arnott 1959; Crawford 1963). 

This hypothesis , however, does not explain why the les ions in endomyocardial 

f ibrosis commonly occur in the left vent r ic le , since 5-hydroxytryptamine does 

not r e ach the left side of the hea r t . It is s imi l a r ly unlikely to be the cause of 

our ca ses of cardiomyopathy, in which endocardia l les ions a r e l ess severe and 

valvular lesions a r e never encountered. 

The card iac les ions in cardiomyopathy could be explained on the 

bas i s of anoxia resul t ing from coronary vasoconst r ic t ion . This would explain 

not only why myocard ia l s c a r s in cardiomyopathy a re often r e s t r i c t e d to the 

inner ha l f / th i rd of the wall of a vent r ic le , but a lso the mucinous degeneration, 

fibrinoid nec ros i s and haemor rhages of the endocardium observed by Becker 

(1963) in ca ses of so -ca l l ed acute mura l endocardial d i sease . The formation 

of / . . . 
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of mura l thrombi would thus be secondary to anoxic damage to the endocardium. 

SUMMARY 

1. The morbid anatomy, histopathology, and cer ta in h is tochemical 

findings, together with p o s t - m o r t e m pulmonary a r t e r iography , in 35 

consecutive cases of cardiomyopathy are descr ibed and d iscussed. 

2. In view of the r e su l t s obtained it is suggested that the possible 

aet iological factor respons ib le for this form of hea r t d isease may be an 

exogenous toxin which ac ts as an a r t e r i a l vasocons t r i c to r , both in the lung 

and sys temic c i rcu la t ions . 
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R E S U M E 

The a ims and objects of this work, as outlined in the introduction, 

were to a s s e s s the necropsy incidence of deaths due to hea r t failure in the 

African in Durban, to a s s e s s the necropsy incidence of the var ious aetiological 

types of hea r t failure with pa r t i cu la r re ference to r ight ventr icular hyper t rophy 

and fai lure, and to compare and cont ras t the incidence, complicat ions, 

morbidi ty and mor ta l i ty of hea r t d isease in the Natal African with the same in 

other African and r ac i a l groups , both in South African and e l sewhere . Many 

of the points emerging from this work m e r e l y confirm what has long been 

known, but o thers refute previous concepts . 

The a l l -age average necropsy incidence of deaths from hea r t failure 

in the African in Durban is of the o rde r of 8%. This percentage does not, 

unfortunately, lend itself to s t ra ight compar i son with mos t other s e r i e s because 

of the high infant mor ta l i ty shown in the p r e sen t study. However, in 

consider ing deaths due to hea r t failure in the 10-plus age groups , the African 

st i l l shows a lower mor ta l i ty from hea r t d i sease in compar i son with f igures 

obtained for Indians or those r epor t ed for the Coloured and White r a c e s in 

South Africa. 

There a r e six major causes of hea r t d i sease in the African, which 

in o rder of frequency a r e , rheumat ic hea r t d i sease , hyper tensive hea r t d i sease , 

cardiomyopathy, cor pulmonale, p e r i c a r d i t i s , and syphilitic hea r t d i s ease . 

While l i t t le difference is apparent in the incidence of rheumat ic and hyper tensive 

hea r t d i sease , and possibly cor pulmonale, among the var ious r a c e s , 

cardiomyopathy, pe r i ca rd i t i s and syphilitic hea r t d i sease a r e far more 

impor tant causes of hea r t failure in the African by con t ras t with the other r ac i a l 

groups in South Africa. Although coronary a r t e r y d i sease is by compar i son 

very uncommon in the African, cardiomyopathy, p e r i c a r d i t i s , and syphilitic 

hea r t d i sease together c la im as many deaths from hea r t failure in these people 

a s does coronary hea r t d i sease among the Indian and White r a c e s in the 

Republic. Except for minor var ia t ions in the incidence of ce r ta in aet iological 

types , and the geographical dis t r ibut ion of endomyocardia l f ibrosis and 

card iomyopathy/ . . 
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c a r d i o m y o p a t h y , the g e n e r a l p a t t e r n of h e a r t d i s e a s e a m o n g the A f r i c a n s in 

N a t a l a p p e a r s to be s i m i l a r to t ha t r e p o r t e d f r o m o t h e r P r o v i n c e s in South 

A f r i c a and m o s t o t h e r c o u n t r i e s on the con t inen t . 

R h e u m a t i c h e a r t d i s e a s e i s r e s p o n s i b l e for 2 1 . 5% of a l l d e a t h s f r o m 

c o n g e s t i v e h e a r t f a i l u r e in the A f r i c a n in D u r b a n . The i m m e d i a t e and the 

l a te c a r d i a c c o m p l i c a t i o n s of r h e u m a t i c fever in the D u r b a n A f r i c a n a r e , on 

the who le , found to be no d i f fe ren t f r o m those r e p o r t e d in W e s t e r n c o m m u n i t i e s . 

T h e f indings in t h i s s tudy t h e r e f o r e r e fu te the v iew t h a t r h e u m a t i c h e a r t d i s e a s e 

i s i n f r equen t in the A f r i c a n a f t e r the age of 40 y e a r s , and fa i led to s u p p o r t the 

s u g g e s t i o n tha t the d i s e a s e a f fec t s t h e m m o r e s e v e r e l y o r tha t d e a t h f r o m 

r h e u m a t i c h e a r t d i s e a s e o c c u r s at an e a r l i e r age in t h i s r a c e . Whi le i t i s 

a g r e e d t h a t s e v e r e v a l v u l a r d e f o r m i t y in young A f r i c a n s u b j e c t s (under 15 y e a r s 

of age) o c c u r s c o m p a r a t i v e l y m o r e f r equen t ly , i t m u s t be s t a t e d tha t t h i s i s in 

no way p e c u l i a r to the A f r i c a n , s i m i l a r l e s i o n s b e i n g o b s e r v e d in Ind i an 

s u b j e c t s of c o r r e s p o n d i n g a g e . 

H y p e r t e n s i v e h e a r t d i s e a s e i s c o m m o n a m o n g the A f r i c a n in D u r b a n , 

a c c o u n t i n g a m o n g t h e m for 18. 9% of a l l d e a t h s f r o m c o n g e s t i v e h e a r t f a i l u r e . 

Whi le bo th e s s e n t i a l and s e c o n d a r y f o r m s of h y p e r t e n s i o n o c c u r in the l o c a l 

i n d i g e n o u s popu la t ion , the f o r m e r a p p e a r s to be m o r e c o m m o n , wi th a p e a k 

i n c i d e n c e in the s e v e n t h d e c a d e of l i fe . S e c o n d a r y h y p e r t e n s i o n , m o s t l y 

r e n a l in o r i g i n , i s a n i m p o r t a n t c a u s e of h y p e r t e n s i v e c o n g e s t i v e c a r d i a c 

f a i l u r e in the four th d e c a d e . The wide v a r i a t i o n s in the type of h y p e r t e n s i o n 

r e p o r t e d f r o m the d i f fe ren t r e g i o n s in A f r i c a , and the doubt e x i s t i n g a s r e g a r d s 

the s i gn i f i c ance of foca l l e s i o n s in the k i d n e y s , po in t t o w a r d s the n e e d for 

g e n e r a l l y a c c e p t e d c r i t e r i a in the d i a g n o s i s of r e n a l h y p e r t e n s i o n , p a r t i c u l a r l y 

wi th r e g a r d to c h r o n i c p h y l o n e p h r i t i s . 

C a r d i o m y o p a t h y c l a i m s 15. 8% of a l l d e a t h s f r o m c o n g e s t i v e h e a r t 

f a i l u r e in the l o c a l A f r i c a n p opu l a t i on . Whi le m a n y of the p a t h o l o g i c a l 

c h a n g e s o c c u r r i n g in the h e a r t in t h i s d i s e a s e w e r e found to be s i m i l a r to 

t h o s e of o t h e r i n v e s t i g a t o r s , c e r t a i n f e a t u r e s , r e l a t i n g to c a r d i a c h y p e r t r o p h y 

and s t r u c t u r a l a l t e r a t i o n s in the p u l m o n a r y v e s s e l s , have b e e n e s p e c i a l l y 

i n v e s t i g a t e d / . . . 
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investigated and re su l t s obtained in this s e r i e s of cases show that whereas 

pure r ight ventr icular hyper t rophy is uncommon in cardiomyopathy 

biventr icular hyper t rophy with predominance of the right ventr ic le is the most 

frequent form of cardiac enlargement in such c a s e s . Equal hyper t rophy of 

the vent r ic les is the next common form of enlargement ; left vent r icular 

predominance is by far the least frequent, and no case of exclusive left 

vent r icu lar hypertrophy was encountered. 

Although s t ruc tu ra l a l te ra t ions in the pulmonary a r t e r i e s , indicating 

pulmonary a r t e r i a l hypertension, were observed in a large number of cases 

invest igated, such changes were in no way specific to cardiomyopathy, since 

s imi lar changes were observed in cor pulmonale due to emphysema and also 

in some cases of hyper tensive congestive hea r t fai lure. S t ruc tura l a l te ra t ions 

in the smal l muscular pulmonary a r t e r i e s and a r t e r i o l e s were also identical 

with those found in emphysema. Whereas fresh pulmonary emboli and infarcts 

were frequently encountered and were often of such degree as to be the 

immedia te cause of death, chronic pulmonary th rombo-embol i sm of an extent 

sufficient to have been the cause of r ight vent r icular predominance was seldom 

found. 

It is suggested that the cause of the pulmonary hypertension and 

cer ta in pathological changes in the hear t in cardiomyopathy may lie in some 

form of exogenous toxin, possibly re la ted to the p rac t i ce of herba l medicat ion 

among the African people, which acts as an a r t e r i a l vasocons t r ic tor in both 

the pulmonary and sys temic c i rcu la t ions . This would suggest that the 

a r t e r i a l changes observed in the lungs a r e probably the resu l t and not the cause 

of pulmonary hyper tens ion. 

The incidence of cor pulmonale as a cause of congestive hear t failure 

among the African in Durban is of the o rde r of 12%. It has been shown that 

a lmost one quar ter of all cases of right vent r icular failure r ema ins undiagnosed, 

as r e g a r d s aetiology, at routine necropsy. The la t ter finding pointed towards 

the need for an investigation of the causes of r ight vent r icular failure in the 

African. Such a study was undertaken and special methods of investigation 

w e r e / . . . 
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were used as aids towards a more conclusive diagnosis . This study showed 

fibrosing lung d isease , due par t i cu la r ly to the late complicat ions of pulmonary 

tuberculos is , to be the most important cause in the production of chronic cor 

pulmonale in the African in Durban. The development of cor pulmonale in 

such cases depends not only on the p resence of pulmonary parenchymal damage 

by f ibros is , but also on the assoc ia ted p leura l thickening, adhesions between 

chest cage and diaphragm, emphysema, and the cur ta i lment of the pulmonary 

a r t e r i a l bed. In this s e r i e s , all cases of fibrosing lung disease with cor 

pulmonale investigated for cardiac hypertrophy by means of separa te weighing 

of the ven t r i c les , showed evidence of pure right vent r icular en largement , 

indicating no significant chronic burden on the left ventr ic le of a diastolic 

overload through bronchial shunting. 

Thrombo-embol ic cor pulmonale, h i ther to believed to be r a r e in the 

African, e m e r g e s as the mos t important cause of acute cor pulmonale and the 

second most common cause of the more chronic va r i e t i e s of the d i sease . 

The usual pathological type of pulmonary thrombo-embol ic d isease observed 

in this study is one in which fairly large pulmonary a r t e r i e s , as opposed to 

those of microscopic s ize , were involved and in consequence infarction was 

frequent. The lack of completely organised les ions , and the re la t ive ly 

smal l i nc rease in total hea r t weights (majori ty below 400 Gms) suggest a rapid 

course in these cases , m e a s u r e d in months r a the r than in y e a r s . The usual 

source for pulmonary emboli was found to be the veins draining the lower l imbs , 

pa r t i cu la r ly the deep calf veins . Whereas a predisposing factor for the 

development of venous thrombosis was found in just over half the number of 

ca ses investigated, in 44% of all cases of th rombo-embol ic cor pulmonale in 

this study no cause was found at necropsy for the pe r iphe ra l venous th rombos i s . 

Of the predisposing causes encountered a pos t e r io r ly placed amoebic l iver 

absces s emerges as an in teres t ing aetiologic factor in the development of 

thrombo-embol ic cor pulmonale because of i ts abili ty to produce hepatic vein 

and infer ior vena caval t h rombos i s . 

Emphysema, usually in associa t ion with chronic bronchi t i s , was 

found to be the th i rd most common cause of chronic cor pulmonale among 

Afr icans / . . . 
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Africans in Durban, and was encountered mainly in i ts mixed form (centr i lobular 

and panlobular) . Although s t ruc tu ra l a l te ra t ions in the pulmonary a r t e r i e s 

were noted in a significant number these were somet imes of insufficient degree 

to be the cause of pulmonary hypertension, thereby suggesting some other 

factor in the production of a r a i s ed pulmonary a r t e r i a l p r e s s u r e . Resul ts 

of separa te vent r icular weighing in these cases show exclusive right vent r icular 

hypertrophy, again indicating s t ra in solely on the right vent r ic le . 

Bi lharz ia l cor pulmonale, although one of the r a r e r causes of cor 

pulmonale in the African in this s e r i e s , is suspected to be probably more 

frequent than hi therto believed. The lack of obvious macroscopic changes 

in the lungs of such cases is s t r e s sed , and while this may account for omiss ions 

in diagnosis , a sudden recent inc rease in the incidence of b i lharz ia l cor 

pulmonale might also suggest that the d isease is becoming more seve re . 

P r i m a r y pulmonary hypertension as a cause of cor pulmonale in 

the African is r a r e , being suspected in only one case in this s e r i e s . 

In keeping with the genera l ly high incidence of infective d i seases in 

the African, pe r i ca rd i t i s as a complication of tuberculos is and hepatic 

amoebias i s , and the cardiac complications of syphilitic aor t i t i s sti l l occupy 

major posit ions among the causes of congestive hea r t failure in this population; 

together accounting for 12.4% of all deaths from congestive hea r t fai lure. 

Tuberculos is and amoebias i s a r e important not only in the production of 

p e r i c a r d i t i s , but, as mentioned, also play an impor tant pa r t in the development 

of cor pulmonale. Syphilitic hea r t d i sease , bes ides being a significant factor 

in the production of congestive hea r t fai lure, is the most important cause of a 

sudden cardiac death in the African. 

In conclusion it may be said that while li t t le can be achieved with 

r e g a r d to the control of d i seases for which no cause has as yet been found, the 

el imination of infective conditions such as tubercu los i s , amoebias is and 

syphilis will resu l t in a significant drop in the incidence of death and disabil i ty 

from hear t failure in the African in Natal . 





PLATE I 

Fig. (1) Normal arteriogram of the 
right lung 

Fig. (3) Non-injected lung. Normal 
muscular pulmonary artery 
with deeply crenated 
elastic laminae 
Weigert's Elastic x 150 

Fig. (2) Injected lung. Muscular 
pulmonary artery showing 
attenuation of its wall 
and stretching of the 
elastic laminae 
Weigert's Elastic x 60 

Fig. (4) Non-injected lung. Normal 
pulmonary arteriole whose 
wall consists of a single 
elastic lamina 
Weigert's Elastic x 500 





PLATE II 

Fig. (1) Fibrosing lung disease, 
pulmonary hypertension. 
Right pulmonary arteriogram. 
In addition to filling de­
fects there is distortion 
of the pulmonary arterial bed, 
particularly in the upper lobe 
of the lung. Pleural thicken­
ing also apparent. 

Fig. (2) Fibrosing lung disease„ 
Whole lung section of same 
lung as shown in Fig. (1) 
revealing generalised 
emphysema 

Fig. (3) Fibrosing lung disease. Lung 
section showing small muscular 
pulmonary artery with an ad­
ditional layer of longitudinal 
muscle and elastic tissue 
hyperplasia in the intima 
Weigert's Elastic x 500 

Fig» (4) Fibrosing lung disease., 
Lung section showing a 
vessel below lOOy in 
diameter with a distinct 
circular muscle layer be­
tween inner and outer 
elastic laminae 
Weigert's Elastic x 500 

Fig. (5) Fibrosing lung disease. Lung 
section showing a muscular 
pulmonary artery with eccentric 
intimal fibrosis resulting from 
organization of a thrombus 
Weigert's Elastic x 60 

Fig. (6) Bronchiectasis. Lung 
section revealing a 
bronchial artery with a 
markedly thickened muscu­
lar wall and a narrow 
lumen 

H & E x 150 





PLATE III 

Fig n Recurrent pulmonary thrombo­
embolism, cor pulmonale. Left 
pulmonary arteriogram. 
Filling defects from throm­
botic occlusion of large 
arteries„ Some filling of 
finer vessels related to 
unaffected segmental arteries. 
Infarction of lower half of 
lower lobe. 

Figo (2) Recurrent pulmonary thrombo­
embolism, cor pulmonaleo 
Left pulmonary arteriogram, 
There is generalised de­
pletion of the finer 
branches due to occlusion 
of segmental and lobular 
arteries. 

Fig, (3) Recurrent pulmonary thrombo­
embolism, cor pulmonale. Left 
pulmonary arteriogram. Almost 
generalised depletion of finer 
branches due to occlusion of 
segmental and/or lobular 
branches„ Large infarct of 
the lower lobe. 

Fig. (4) Acute thrombo-embolic cor 
pulmonale. Fresh ante-
mortem thrombi in an 
elastic artery and a small 
muscular artery 
Lung section H & E x 25 

Fig (5.) Recurrent pulmonary thrombo­
embolism, cor pulmonale. 
Organizing thrombus in a large 
elastic artery 
Lung section 
Weigert's Elastic x 25 

Fig. (6) Recurrent pulmonary thrombo­
embolism, cor pulmonale. 
Muscular arteries with 
organizing thrombi 
Lung section 

Weigert's Elastic x 60 





PLATE IV 

Fig,, (1) Amoebic liver abscess, re­
current pulmonary emboli, 
cor pulmonale. Thrombus 
of right hepatic vein ex­
tending into the inferior 
vena cava. 

Fig. (2) Amoebic liver abscess, re­
current pulmonary emboli, 
cor pulmonale. Section 
from edge of liver abscess 
showing amoebae (arrow) 

H & E x 400 

Figo (3) Amoebic liver abscess, re­
current pulmonary emboli, 
cor pulmonale. Lung section 
showing variation in the 
size of emboli 

H & E x 150 

Fig. (4) Amoebic liver abscess, re­
current pulmonary emboli, 
cor pulmonale. Lung section 
showing organization of 
thrombi in small muscular 
arteries 

H & E x 320 

Fig (5) Amoebic liver abscess, re­
current pulmonary emboli, 
cor pulmonale. Lung section 
with well organized lesion 
in a small artery, bearing a 
close resemblance to arterio­
sclerosis 

H & E x 230 



PLATE V 

Fig (1) Venous thrombo-embolism. 
Multiple thrombosed veins 
within the calf muscles. 

Fig,, (3) Venous thrombo-embolism. 
Photomicrograph showing a 
fresh ante-mortem thrombus 
in a deep calf vein 

H & E x 60 

Fig. (5) Venous thrombo-embolism. 
Lung section showing early 
organization of a thrombus 
within an elastic pul­
monary artery 

H & E x 25 

Fig. (2) Venous thrombo-embolism. 
Large thrombus involving 
a deep calf vein. 

Fig. (4) Venous thrombo-embolism. 
Photomicrograph showing an 
organizing thrombus in a 
deep calf vein 

H & E x 25 

Fig. (6) Venous thrombo-embolism. 
Lung section showing an 
organizing thrombus in a 
small muscular artery 

H & E x 150 
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PLATE VIII 

Fig a (1) Cardiomyopathy. Myocardium 
stained for succinic de­
hydrogenase. Very slight 
diminution in enzyme 
activity 

x 500 

Fig, (2) Cardiomyopathy. Myocardium 
stained for succinic de­
hydrogenase. Marked diminu­
tion in the activity of the 
enzyme within some fibres 

x 500 

Fig. (3) Cardiomyopathy. Myocardium 
stained for succinic de­
hydrogenase. Lack of activity 
of the enzyme within some 
fibres 

x 500 

Fig. (4) Cardiomyopathy. Myocardium 
stained for DPN diaphorase. 
Diminution of activity within 
most fibres 

x 500 





PLATE IX 

Figo (1) Cardiomyopathy with right 
ventricular predominance. 
Right pulmonary arteriogram. 
There is a generalised 
narrowing of all-sized pul­
monary arteries with lack, of 
filling of the arterioles, 
particularly in the lower 
lobes. 

Fig. (2) Cardiomyopathy with left 
ventricular predominance. 
Right pulmonary arteriogram. 
Generalised diminution of 
the finest branches. 

Fig (3) Cardiomyopathy with equal 
enlargement of the ventricles. 
Right pulmonary arteriogram. 
Large filling defects due to 
thrombo-embolic obstructions 
of segmental arteries. Normal 
arteriolar filling in re­
lation to unaffected vessels. 
Infarction in lower lobe. 

Fig. (4) Cardiomyopathy with right 
ventricular predominance. 
Left pulmonary arteriogram. 
In addition to large filling 
defects there is liqui-
faction, with abscess forma­
tion, of infarcted areas 
close to the pleural surface. 

Figo (5) Cardiomyopathy. Section of 
myocardium from left 
ventricle showing scarring 
of the inner third 

H & E x 60 

Fig. (6) Cardiomyopathy. Section of 
myocardium (left ventricle) 
showing a large area of 
scarring. Explained on the 
basis of coronary artery 
embolism •* infarction •* 
organization 

H & E x 60 





PLATE X 

Fig, (1) Cardiomyopathy. Lung section 
showing intimal scarring of 
small muscular arteries 
Weigert's Elastic x 60 

Fig. (2) Cardiomyopathy. Lung 
section showing intimal 
scarring of small muscu­
lar arteries 
Weigert's Elastic x 25 

Fig. (3) Cardiomyopathy. Lung section 
revealing a vessel below 
lOOy in diameter with a 
distinct circular muscle 
layer, and in addition a 
longitudinal muscle layer 
and elastic tissue hyper­
plasia in the intima 
Weigert's Elastic x 500 

Fig. (4) Cardiomyopathy. Lung 
section showing vessels' 
below 100y in diameter 
with a distinct circular 
muscle layer with inner 
and outer elastic laminae 
Weigert's Elastic x 500 

Fig. (5) Cardiomyopathy. Small 
muscular artery (below 300y 
in diameter) showing an ad­
ditional layer of longi­
tudinal muscle and elastic 
tissue hyperplasia in the 
intima 
Weigert's Elastic x 500 

Fig. (6) Cardiomyopathy. Large 
muscular artery showing 
features similar to those 
described in Fig. (5) 
above 
Weigert's Elastic x 150 





PLATE XI 

Fig. (1) Pulmonary bilharziasis, cor 
pulmonale. Right pulmonary 
arteriogram. Filling de­
fects caused by thrombotic 
occlusion of the segmental 
branches of the pulmonary 
artery. Infarction of the 
lower lobe. 

Fig. (2) Pulmonary bilharziasis, 
cor pulmonale. 

Above: Postmortem squash-
preparation of bladder 
mucosa revealing ovum 
of _S. haematobium 
(lateral spine). 

Below: Postmortem squash-
preparation of rectal 
mucosa revealing ova 
of j>. mansoni (terminal 
spines). 

Fig. (3) Pulmonary bilharziasis, cor 
pulmonale. Lung section 
showing parenchymal pseudo-
tubercles 

H & E x 60 

Fig. (4) Pulmonary bilharziasis, cor 
pulmonale. Lung section 
showing pseudotubercle with 
a giant-cell in the centre, 
containing a distorted ovum. 

H & E x 150 

Fig. (5) Pulmonary bilharziasis, cor 
pulmonale. Pulmonary 
arteriole not related to 
ova but showing intimal 
thickening 

H & E x 500 

Fig. (6) Pulmonary bilharziasis, cor 
pulmonale. Lung section 
showing intravascular pseudo-
tubercle surrounded by 
dilated, thin-walled vessels 
giving rise to the so-called 
angeiomatoid lesion 

H & E x 150 
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APPENDIX 

NORMAL HEART WEIGHTS : 53 AFRICAN CONTROLS 

Age 

21 

22 

30 

21 

60 

36 

35 

45 

28 

42 

36 

35 

20 

36 

36 

40 

35 

28 

28 

36 

45 

40 

50 

Sex 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Body Wt. 
(Kilos.) 

50.5 

55.9 

54.5 

65.5 

63.6 

65.5 

55.0 

58.6 

55.5 

45.5 

81.8 

51.8 

40.9 

73.2 

63.6 

58.6 

68.2 

57.7 

59.1 

61.4 

75.5 

46.4 

63.6 

Height 

5'6" 

5*6" 

5'6" 

5'8" 

5'3" 

5'11" 

5'6" 

5'9" 

5'9" 

5'7" 

6'0" 

5'4" 

5'2" 

5'5" 

5'10" 

5'9" 

5'11" 

5'7" 

6'0" 

5'8" 

5' 11" 

5'6" 

5'8" 

Total Heart 
Wt. (Gms.) 

265 

260 

300 

395 

350 

325 

290 

290 

286 

240 

350 

267 

230 

310 

325 

297 

350 

280 

287 

302 

292 

290 

310 

R.V. 
(Gms.) 

61 

61 

66 

72 

65 

71 

61 

61 

57 

52 

76 

60 

55 

70 

65 

72 

87 

70 

70 

71 

66 

60 

68 

L.V. 
(Gms.) 

148 

144 

167 

182 

171 

167 

141 

139 

140 

125 

200 

145 

135 

162 

213 

167 

203 

165 

168 

175 

159 

148 

166 

L.V., 
'R.V. 

2.43 

2.36 

2.53 

2.53 

2.63 

2.37 

2.31 

2.28 

2.46 

2.40 

2.63 

2.42 

2.45 

2.31 

3.28 

2.32 

2.33 

2.36 

2.40 

2.46 

2.41 

2.47 

2.44 
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Age 

30 

28 

20 

30 

35 

56 

22 

50 

26 

30 

43 

56 

50 

50 

50 

30 

36 

32 

40 

30 

56 

54 

37 

50 

30 

28 

Sex 

M 

M 

M 

M 

M 

M 

M 

M 

M 

F 

F 

F 

F 

F 

M 

M 

M 

M 

M 

M 

F 

M 

M 

F 

M 

F 

Body Wt. 
(Kilos.) 

58.1 

65.5 

71.4 

59.1 

59.1 

62.7 

64.1 

51.4 

61.8 

73.2 

39.1 

70.9 

71.4 

52.7 

69.1 

52.7 

63.6 

54.0 

54.5 

57.2 

47.7 

48.6 

52.2 

. 67.1 

73.1 

73.1 

Height 

5'10" 

5*8" 

5'10" 

5'9" 

5*6" 

5'7" 

5'6" 

5*7" 

5'6" 

5'4" 

5'5" 

5»5" 

5'6" 

5'5" 

5'6" 

5'6" 

5'10" 

5'10" 

5'5" 

5'6" 

5'4" 

5'6" 

5*6" 

5'5" 

5'10" 

5'7" 

Total Heart 
Wt. (Gms.) 

280 

325 

325 

336 

305 

320 

305 

300 

305 

290 

200 

215 

265 

240 

265 

310 

325 

275 

315 

280 

285 

310 

310 

295 

350 

300 

R.V. 
(Gms.) 

65 

65 

65 

76 

67 

71 

70 

65 

68 

60 

47 

44 

60 

54 

65 

67 

61 

62 

64 

62 

58 

71 

71 

61 

84 

58 

L.V. 
(Gms.) 

160 

166 

178 

177 

165 

175 

164 

163 

163 

144 

115 

110 

148 

121 

149 

170 

217 

145 

159 

152 

147 

177 

175 

158 

208 

138 

L.V.. 
'R.V. 

2.46 

2.55 

2.74 

2.33 

2.46 

2.46 

2.34 

2.51 

2.40 

2.40 

2.45 

2.50 

2.47 

2.22 

2.29 

2.54 

3.56 

2.34 

2.48 

2.45 

2.53 

2.49 

2.46 

2.59 

2.48 

2.38 
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Age 

28 

40 

39 

54 

Sex 

F 

M 

M 

F 

Body Wt. 
(Kilos.) 

45.9 

46.3 

48.1 

67.7 

Height 

5'8" 

5*4" 

5*8M 

5'6" 

Total Heart 
Wt. (Gms.) 

290 

250 

300 

275 

R.V. 
(Gms.) 

65 

60 

68 

62 

L.V. 
(Gms.) 

165 

138 

174 

154 

L.V. , 
'R.V. 

2.54 

2.30 

2.56 

2.48 

Mean = 66.3 Mean = 160.5 Mean = 2.48 

S.D. = 7.7 S.D. = 22.49 S.D. = 0.21 

For body weight and 
total heart weight r = 41 1 11 

For body height and 
total heart weight r = 46 t 11 
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