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Summary 

A qual i ta t ive assessment of the d e g r e e of 
a therosclerot ic i nvo lvemen t of six m a j o r a r t e r -
ies in 310 au tops ie s of G h a n a i a n adu l t s r evea l ed 
that a therosc le ros is is less s e v e r e in G h a n a i a n s 
compared to Caucas i ans . A t h e r o s c l e r o s i s in-
creases with age , m o r e so in h y p e r t e n s i v e s , bu t 
severe les ions a r e not c o m m o n in c e r e b r a l 
vessels in spi te of the high mor ta l i ty f r o m 
haemor rhag ic s t roke in t h e adu l t G h a n a i a n . 
Severe a the rosc le ros i s is, t h e r e f o r e , no t i m p o r -
tant in the causa t ion of c e r e b r a l h a e m o r r h a g e . 
The small n u m b e r o f c e r e b r a l in fa rc t s (six) is in 
keeping with the a b s e n c e of s e v e r e a t h e r o -
sclerotic les ions in b o t h ex t ra c ran ia l a n d 
intracranial large a r te r i es . A b s e n c e of s e v e r e 
coronary lesions a lso para l le l s t h e low inc idence 
of myocardial infarc t ion a n d i s chaemic hea r t 
disease is G h a n a i a n s . D i a b e t e s mel l i tus in 
combinat ion with hype r t ens ion resul t s in m o r e 
severe a therosc le ros i s of the a o r t a a n d c o r o n a r y 
arteries but the e f fec t of d i a b e t e s mel l i tus a l o n e 
requires fu r the r s tudy . 

Resume 

Une evaluat ion qual i ta t ive du d e g r e d u p l i c a -
tion a therosc lero t ique reliee du f o n c t i o n n e m e n t 
de six p r i n c i p a l s a r t e re s , su r un cchan t i l lon de 
310 autopsies d ' a d u l t e s G h a n e e n s , a r eve le q u e : 
L'atherosclerose est inoins s eve re chez les gens 
de race G h a n e e n e q u e c h e z les g e n s d e race 
blanche. L 'a therosc le rose p rogrcsse avec Page , 
surtout chez les h y p e r t e n d u s et b ien q u e le t eux 
de mortality du a I ' hemor rag i e c e r e b r a l e c h e z 
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I 'adul te G h a n e e n soit e l e v e , le t aux d e les ions 
sevdres d a n s les va isseaux c e r e b r a u x est 
c o m p a r a t i v e m e n t bas . P a r c o n s e q u e n t , l ' a the r -
osc lerose sdvdre n est d o n e pas un f ac t eu r 
i m p o r t a n t d a n s la cause de l ' h e m o r r h a g i e cere-
b ra le . Le pet i t n o m b r e d ' i n c i d e n c e d ' i n f a r c t u s 
ce r eb ra l e (six au to ta l ) , c o r r o b o r e ce fait ainsi 
q u e l ' absence de les ions d ' a t h £ r o s c l 6 r o s e s£vdre 
a la fois d a n s les g r a n d e s a r t e r e s ex t r ac ran i -
e n n e s et i n t r ac r an i ennes . D e plus , l ' ab sence d e 
ldsions c o r o n a i r e s s eve re s est e n c o n c o r d a n c e 
avec le t aux b a s d ' i n c i d e n c e d e f o r m a t i o n 
d ' i n f a r c t u s m y o c a r d i a q u e e t d e m a l a d i e du 
coeu r d e type i s chemique c h e z las G h a n e e n s . 
Le d i a b e t e mel l i tus c o m b i n e a l ' h y p e r t e n s i o n , 
p rodu i t un a thd rosc l e ro se p lus s eve re d e 1 'aorte 
et d e s a r t e r e s c o r o n a i r e s . C e p e n d a n t il est a 
n o t e r 1'effect du d i a b e t e mel l i tus , r e q u i d r e a lui 
seu l , une d t u d e p lus a p p r o f o n d i e e n c o r e a 
veni r . 

In t roduc t ion 

T h e pa t t e rn of a the rosc l e ros i s a m o n g d i f f e r e n t 
popu la t i ons in the wor ld has b e e n s tud ied 
( G o r e e t a l . , I960; F lo ren t in etal.y 1 9 6 3 ; T e j a d a 
et al., 1968; R e s c h et al.> 1970) a n d the 
In te rna t iona l A t h e r o s c l e r o s i s P ro j ec t has col-
lated i n f o r m a t i o n on t h e geograph ica l var ia-
t ions in its p r e s e n t a t i o n . A f r i c a n p o p u l a t i o n s 
s tud ied inc lude t h e Sou th A f r i c a n B a n t u , Nige-
r ians (Wi l l i ams , Resch & L o e w e n s o n , 1969; 
Resch et al., 1970; Wi l l i ams , L o e w e n s o n & 
L ippe r t , 1975) a n d U g a n d a n s (Dav ie s , 1948; 
I k e m e , B e n n e t & S o m e r s , 1973). N o such s tudy 
has b e e n ca r r i ed ou t a m o n g G h a n a i a n s 
a l though clinical o b s e r v a t i o n s o n ca rd iovascu la r 
compl i ca t ions of h y p e r t e n s i o n h a v e b e e n m a d e 
( H a d d o c k 1970; P o b e e et al., 1977). 

T h e r e a r e e t h n i c s imilar i t ies b e t w e e n Nige-
r ians a n d G h a n a i a n s to s u p p o r t the a s sumpt ion 
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that similar pat terns of atherosclerosis would be 
found in the two countries. I lowever , in view of 
the increasing importance of the disease in 
developing countr ies , this assumption should be 
tested by an object ive study in Ghana ians also. 
This study aims at providing basic information 
on atherosclerosis in the Ghanaian adult and 
how it relates to (a) hypertension, (b) the high 
mortality rate from cerebrovascular accident 
and (c) diabetes mellitus. 

Subjects and methods 

The study was carried out in the Pathology 
Depar tment of the Korle Bu Teaching Hospi-
tal, Ghana . Consecutive autopsies of 310 Gha-
naian adults 20 years old) of both sexes were 
per formed. These were cases that were also 
studied by post-mortem arteriography, the re-
sults of which have been reported elsewhere 
(Anim & Kofi, 1984). Ma jo r arteries examined 
for atherosclerosis were the aor ta , cerebral , 
carotid (bifurcations), vertebral (origins), renal 
and coronary. 

Each vessel or group of vessels was opened 
with a pair of coronary artery scissors and 
qualitatively assessed. The atherosclerotic 
lesions were graded using the following for-
mat , the final grade being based on the most 
advanced lesion: grade 0 — normal intima, 
fatty streaks; grade 1 — fibrous plaques (dis-
crete and isolated); grade 2 — confluent 
plaques; grade 3 — complicated lesions (ulcer-
a ted, necrotic, haemorrhagic or calcified le-
sions). 

Normal arteries and fatty streaks were 
grouped together under grade 0 because not all 
fatty s treaks progress to t rue atherosclerosis, 
and the lesions are common in large arteries in 
young Ghanaians (W. N. Laing and E. C. 
Christ ian, personal communicat ion) . Ulcer-
a ted , necrotic, or haemorrhagic lesions were 
grouped together with calcified lesions in grade 
3 because there is no basis for considering one 
lesion more significant than the o ther , as shown 
by G o r e and T e j a d a (1957) in their quanti tat ive 
method of assessing the degree of a thero-
sclerosis. O u r scheme of grading, although 
perhaps less detai led, offers a quick and 
reproducible assessment of the severity of 
atherosclerosis. 

Intracranial vessels were graded by taking the 
highest grade af ter examining the basilar and 

the communicat ing arteries and all the branches 
of the internal carotids. A similar procedure 
was used for the aor ta , carotid bifurcations, 
renal ar ter ies and origins of the vertebral 
arteries as well as the coronary arteries. 

Results 

There were 181 hypertensives and 129 normo-
tensives. The hypertensives were ei ther known 
( i .e . , clinically diagnosed using parameters 
outlined by Pobee et al.% 1977) or those di-
agnosed at autopsy using heart weight (300 g for 
females and 350 g for males) in conjunction 
with granular kidneys as evidence of pre-
existing hyper tenson. T h e distribution of 
atherosclerosis for the different vessels in 
various age groups is shown in Tables 1-6 and 
Fig. 1. Table 7 and Fig. 2 show a comparison of 
atherosclerosis in the various ar ter ies between 
hypertensives and normotensives . 

There were sixty-eight cases of cerebral 
haemorrhage (all hypertensives) and six cases 
of cerebral infarction. Table 8 and Fig. 2b show 
the grades of atherosclerosis in the various 
vessels in hypertensives with cerebral 
haemorrhage compared to all hypertensives. 
There is no significant d i f ference between the 
severity of atherosclerosis in the two groups 
except for slightly higher grades in the aorta 
and cerebral vessels (grade 2). T w o of the six 
cases with cerebral infarction had grade 3, the 
remaining showed lower grades . 

Of the 310 cases s tudied, twenty-eight were 
known diabetics comprising sixteen males, 
twelve females, ranging in age between 32 years 
and 77 years old. The re is a significant increase 
in grades 2 and 3 lesions in the aor ta of diabetics 
when compared to all hypertensives. Similarly, 
there is a slight increase in grade 2 atheroscler-
osis of the coronary arter ies in the diabetics 
(Table 9). 

Discussion 

The inherent bias in autopsy samples is well 
recognized, and findings f rom such studies 
cannot be indiscriminately applied to the gen-
eral populat ion. However , meaningful conclu-
sions have been drawn f rom such results by 
o ther workers . Mainland, 1953; McMahon, 
1960, Strong & Rest repo, 1978). Our qualita-
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Tabic I. Atherosclerosis of the aorta in normotensivcs and 
hypertensives of various age groups in 310 Ghanaian adults 

Normotensivcs Hypertensives 

Age Grade Grade 
groups 
(years) Total 0 1 2 3 Total 0 1 2 3 

20-29 23 19 4 0 0 13 6 5 2 0 
30-39 28 9 18 1 0 25 5 II 9 0 
40-49 26 6 16 4 0 37 3 15 16 3 
50-59 24 2 7 12 3 53 1 9 32 11 
60-69 13 0 3 7 3 17 1 5 16 10 
70-79 11 3 2 I 5 32 0 2 10 5 
80-89 3 0 1 0 2 3 0 0 2 1 
90-99 1 0 0 1 0 1 0 0 1 0 

Total 129 39 51 26 13 181 16 47 88 30 

Table 2. Atherosclerosis of the cerebral vessels in normoten-
sivcs and hypertensives of various age groups in 310 Ghanaian 

adults 

Normotcnsivcs Hypertensives 

Age Grade Grade 
groups 
(years) Total 0 1 2 3 Total 0 1 2 3 

20-29 23 20 3 0 0 13 12 0 1 0 
30-39 28 27 1 0 0 25 18 3 4 0 
40-49 26 18 4 3 1 37 18 9 8 2 
50-59 24 14 5 4 I 53 8 14 26 5 
60-69 13 4 6 3 0 32 3 10 12 7 
70-79 11 5 4 2 0 17 0 3 8 6 
80-89 3 0 I 1 I 3 0 2 1 0 
90-99 1 0 0 1 0 1 0 1 0 0 

Total 129 88 24 14 3 181 59 42 60 20 

tive method of study of atherosclerot ic les ions 
should not be directly compared to the 
quant i ta t ive studies of workers in o t h e r p o p u l a -
t ions (Gore & Tcjada , 1957; Gore et « / . , 1960; 
Florent in et al., 1963; McGill et al., 1963; 
T c j a d a et al., 1968; Rcsch et al., 1970; S t r o n g , 
Res t repo & Guzman, 1978). Neve r the l e s s , 
useful inferences can be drawn f rom such c o m -
parisons. 

Effect of age and hypertension 

Atherosclerosis of all the vessels s tud ied in-
creases with age (Tables 1-6, Fig. 1). T h e r e is 

progressive increase in the severity of athero-
sclerosis with age in the normotensives , but this 
increase is g rea te r in the hypertensives, thus 
conf i rming the conclusions of o ther workers 
( A c k e r m a n , Dry & Edwards , 1950; Baker & 
Resell , 1964; Baker , Resell & Lowenson, 1969; 
C h o b a n i a n , 1983) that hypertension increases 
a therogenes i s and cont r ibu tes to the progres-
sion of the disease . A compar ison of athero-
sclerosis in each vessel be tween hypertensives 
and normotens ivcs is shown in Table 7 and Fig. 
2. Th i s shows a var ia t ion among the different 
a r ter ies . 
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Tabic 3. Atherosclerosis of the renal arteries in norinoten-
sives and hypertensives of various age groups in 310 Ghanaian 

adults 

Normotensives I lypertensives 

Age Grade Grade 
groups 
(years) Total 0 1 2 3 Total 0 1 2 3 

20-29 23 23 0 0 0 13 11 1 1 0 
30-39 28 25 3 0 0 25 19 4 2 0 
40-49 26 22 3 1 0 37 25 6 5 I 
50-59 24 17 4 2 1 53 29 14 10 0 
60-69 13 9 0 4 0 32 17 9 5 1 
70-79 11 6 4 0 1 17 9 5 3 0 
80-89 3 1 0 2 (1 3 2 0 1 0 
90-99 1 0 0 1 0 1 1 0 0 0 

Total 129 103 14 10 2 181 113 39 27 2 

Table 4. Atherosclerosis of the vertebral arteries in 
normotensives and hypertensives of various age groups in 

310 Ghanaian adults 

Normotensives Hypertensives 

Age Grade Grade 

(years) Total 0 1 2 3 Total 0 1 2 3 

20-29 23 23 0 0 0 13 12 0 1 0 
30-39 28 28 0 0 0 25 21 3 1 0 
40-49 26 25 1 0 0 37 30 3 4 0 
50-59 24 24 0 0 0 53 29 15 9 0 
60-69 13 10 2 1 0 32 22 4 5 1 
70-79 11 8 3 0 0 17 8 5 4 0 
80-89 3 2 0 1 0 3 1 1 0 1 
90-99 1 0 1 0 0 1 1 0 0 0 
Total 129 120 7 2 0 181 124 31 24 2 

Geographical variation 

T h e d e g r e e of a therosc le ros is genera l ly shows 
geograph ica l var ia t ion because of i m p o r t a n t 
e n v i r o n m e n t a l f ac to r s such as d ie ta ry hab i t s 
which a re impor t an t in a the rogenes i s . In this 
s t udy , t he re a re f e w e r cases of a d v a n c e d 
a the rosc le ros i s (g rade 3) in all vessels. S o m e 
vessels d o not show g rade 3 lesions in e i the r 
n o r m o t e n s i v e s o r hyper tens ives . T h e s e f indings 
genera l ly c o n f i r m f indings of o t h e r s tud ies d o n e 
on A f r i c a n s , tha t a the rosc le ros i s is less severe 

in the A f r i c a n c o m p a r e d to the Caucas ian 
( E d i n g t o n , 1954; W a l k e r , 1966; Wi l l i ams et al., 
1969; Resch et al1970; I k e m e et al., 1973). 

T h e r ea sons for these a p p a r e n t d i f f e rences 
b e t w e e n A f r i c a n s and C a u s a s i a n s is not clear 
but the m o r e aggressive n a t u r e of hyper tens ion 
in blacks is d o c u m e n t e d (Wi l l i ams et al., 1975; 
An in i & Kof i , 1984). T h i s con t r ibu te s to the 
shor t na tu ra l history of hyper t ens ion and cur-
tails the d e v e l o p m e n t of severe a therosclerot ic 
lesions b e f o r e the sub jec t s die of o t h e r com-
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1 able 5. Atherosclerosis of the carotid arteries in normo-
tensivcs and hypertensives of various age groups in 310 

Ghanaian adults 

Normotensivcs | lypcrtensives 

Age Grade Grade 
groups 
(years) Total 0 1 2 3 Total 0 1 2 3 

20-29 23 23 0 0 0 13 12 0 1 0 
30-39 28 24 •I (I 0 25 16 6 3 0 
40-49 26 19 3 4 0 37 13 16 8 0 
50-59 24 9 9 6 0 53 15 28 10 0 
(>0-69 13 3 8 2 0 32 6 19 7 0 
70-79 11 6 2 2 1 17 4 7 6 0 
80-89 3 0 2 1 0 3 0 3 0 0 
90-99 1 0 1 0 0 1 1 0 0 0 

1 otal 129 84 29 15 1 IS1 67 79 35 0 

Table 6. Atherosclerosis ol the coronary vessels in normo-
tensivcs and hypertensives of various age groups in 310 

Ghanaian adults 

Normotensivcs I lypcrtensives 

Age 
groups 

Grade Grade 

20-29 
30-39 
40-49 
5(K59 
60-69 
7(1-79 
80-89 
90-99 

Total 

Total 0 1 2 3 Total 0 1 2 3 

23 23 0 0 0 13 10 2 1 0 

28 26 2 0 0 25 17 5 3 0 

26 21 2 2 1 37 20 7 10 0 

24 17 2 5 0 53 20 14 18 1 
3 

13 5 4 4 0 32 8 11 10 
1 
3 

11 7 1 3 0 17 4 5 5 3 

3 
1 

0 1 2 0 3 1 1 1 0 
3 
1 0 0 1 0 1 0 I 0 0 

129 99 12 17 1 181 80 46 48 7 

plications of h y p e r t e n s i o n , such a s c e r e b r o -
vascular h a e m o r r h a g e , w h i c h o c c u r s in y o u n g e r 
age g r o u p s in G h a n a ( A n i m , 1984; A n i m 
& Kofi , 1984) a n d h y p e r t e n s i v e c a r d i a c f a i l u r e , 
which is a c o m m o n c a u s e of d e a t h in A f r i c a n 
hypertensives . 

Aortic and coronary lesions 

Relatively a d v a n c e d a t h e r o s c l e r o t i c l e s ions a r e 
scen m the a o r t a c o m p a r e d wi th o t h e r vesse s . 

e v e n in t h e n o r m o t e n s i v c s in this s t u d y . T h i s is 
m o r e o b v i o u s w h e n c o r o n a r y a n d ao r t i c les ions 
a r e c o m p a r e d . A g r e a t e r d i spar i ty b e t w e e n 
c o r o n a r y a n d aor t ic les ions h a v e also b e e n 
d e m o n s t r a t e d in J a m a i c a a n d J a p a n t h a n in t h e 
U n i t e d S t a t e s ( G o r e et al., 1960). T h e re la t ive 
a b s e n c e of g r a d e 3 les ions in t h e c o r o n a r y 
a r t e r i e s in this s tudy (Fig. 2) s u p p o r t s the 
c u r r e n t re la t ive rar i ty of myoca rd i a l i n fa rc t ions 
in G h a n a i a n s ( A n i m , 1984), a n d in o t h e r 
A f r i c a n s ( F l o r e n t i n et al., 1963). G o r e et al. 
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t ig . 1. Atherosclerosis of six major arteries in 181 hypertensives ( H ) and 129 normotensives ( • ) of various age 
groups, (a) Aorta, (b) cerebral vessels, (c) renal arteries, (d) vertebral arteries, (e) carotid arteries, (f) coronary 
arteries. 
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I able 7. Comparison of atherosclerosis in six major arteries between 18) 
hypertensives and 129 normotensivcs 

209 

Normotensivc Hypertensives 

Grade Grade 

0 1 2 3 0 1 2 3 

Aorta No. 16 47 88 30 39 51 26 13 
% 8.8 26.0 48.6 16.6 30.2 39.5 20.2 10.1 

Cerebral No. 59 42 60 20 88 24 14 3 
vessels % 32.6 23.2 33.1 11.0 68.2 18.6 10.9 2.3 
Carotid No. 67 79 35 0 84 29 15 1 

% 37.0 43.6 19.3 0 65.1 22.5 11.6 0.8 
Coronary No. 80 46 48 7 99 12 17 1 

% 44.2 25.4 26.5 3.9 76.7 9.3 13.2 0.8 
Renal No. 113 39 27 2 103 14 10 2 

% 62.4 21.6 14.9 1.1 79.8 10.9 7.8 1.6 
Vertebral No. 124 31 24 2 118 9 2 0 

% 68.4 17.1 13.3 1.1 93.0 5.5 1.5 0 
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G r o d e 
», f iittl If m k 11. iHm. 

2 y 0 1 2 3' 0 1 2 3' 0 1 2 3' 3 1 2 3' 0 

Fig. 2. Comparison of atherosclerosis of six major arteries in 181 hypertensives ( ® ) and (a) 129 normotensivcs 
' I ) . (1>) 68 cerebral haemorrhage cases ( • ) • 

( i % 0 ) have c o n s i d e r e d tha t it is unl ikely tha t 
racial fac tors a r e imp l i ca t ed in this d i f f e r e n c e . 
They also c o n c l u d e d tha t t h e a u g m e n t i n g e f fec t 
of elevated b l o o d p r e s s u r e u p o n a t h e r o g e n e s i s 
l s greater in t h e a o r t a t h a n in t h e c o r o n a r y 
arteries. T h e r e a s o n s fo r this m a y well be 
niainly h a e m o d y n a m i c . 

Vertebral, carotid and intracranial arteries 
Sol berg ct al. (1968) in the i r mul t i - rac ia l s tudy 

have found that all g r a d e s of a the rosc l e ro t i c 
lesions deve lop m o r e slowly with age in the 
ve r t eb ra l and int racranial a r t e r i e s t han in o t h e r 
a r t e r i e s . T h e y found m o r e severe lesions in the 
a o r t a a n d caro t id a r t e ry . W e have f o u n d much 
less a therosc le ros i s of the ca ro t id a r te r ies but 
s ignif icant lesions in the ao r t a . Like So lbe rg 
and associa tes , we f o u n d the ver tebra l a r te r ies 
a r e a m o n g the least involved b u t , un l ike t h e m , 
we f o u n d the ce reb ra l a r te r ies m o r e involved 
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Table 8. Comparison of atherosclerosis in six major arteries between 181 
hypertensives and 68 cases with cerebral haemorrhage 

Normotensive Hypertensives 

Grade Grade 

Aorta No. 16 47 88 30 3 16 43 6 
% 8.8 26.0 48.6 16.6 4.4 23.4 63.2 8.8 

Cerebral No. 59 42 60 20 20 13 28 7 
vessels % 32.6 23.2 33 1 11.0 29.4 19.1 41.2 10.3 
Carotid No. 67 79 35 0 21 34 13 0 

% 37.0 43.6 19.3 0 30.9 50.0 19.1 0 
Coronary No. 80 46 48 7 29 22 17 0 

% 44.2 25.4 26.5 3.9 42.4 32.3 25.0 0 
Renal No. 113 39 27 2 39 19 10 0 

% 62.4 21.6 14.9 1.1 57.4 27.9 14.7 0 
Vertebral No. 124 31 24 2 43 12 11 2 

% 68.4 17.1 13.3 1.1 63.2 17.6 16.2 3.0 

Tabic 9. Comparison of atherosclerosis in six major arteries between 181 
hypertensives and 28 diabetics 

Normotensive 1 lypertensives 

Grade Grade 

Aorta No. 16 47 88 30 1 6 15 6 
% 8.8 26.0 48.6 16.6 3.6 21.4 53.6 21.4 

Cerebral No. 59 42 60 20 6 7 12 3 
vessels % 32.6 23.2 33.1 11.0 21.4 25.0 42.9 10.7 
Carotid No. 67 79 35 0 9 12 7 0 

% 37.0 43.6 19.3 0 32.1 42.9 25.0 0 
Coronary No. 80 46 48 7 9 7 11 1 

% 44.2 25.4 26.5 3.9 32.1 25.0 39.3 3.6 
Renal No. 113 39 27 2 15 7 6 0 

% 62.4 21.6 14.9 1.1 53.6 25.0 21.4 0 
Vertebral No. 124 31 24 2 20 5 2 1 

% 68.4 17.1 13.3 1.1 71.4 17.9 7.1 3.6 

than the caro t ids , especially at thei r b i fu rca t ion . 
T h e absence of severe a theroscleros is of the 
ex t racran ia l par t of the caro t id a r te r ies is in 
keep ing with the low incidence of ce rebra l 
in farc t ion , which tends to be associated with 
severe a therosc leros is of the large ext racrania l 
vessels (Picker ing , 1968). 

Cerebral infarction 

Of the six cases with ce rebra l infarct ion, two 
showed g rade 3 lesions and o n e a g rade 2 lesion 
in the cerebra l vessels. All , however , showed 
e i ther g rade 2 or g r ade 3 lesions of the aor ta . 
T h e n u m b e r s a re smal l ; larger n u m b e r s are 
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required for a more comple te evaluation of the 
degree of atherosclerosis in the Ghana ian 
hypertensive with cerebral infarction. Other 
workers (Katsuki , O m a e & I l i ro ta , 1964; 
Yates, 1%4) have shown that the incidence of 
cerebral infarct ion parallels the incidence of 
coronary heart disease in a populat ion. It may. 
therefore , not be mere coincidence that the low 
incidence of myocardial infarction in the Gha-
naian ( A n i m , 1984; Anim & Kofi , 1984) tends 
to parallel the low incidence of cerebral infarc-
tion. 

Cerebral haemorrhage 

Table 8 and Fig. 2b compare the severity of 
atherosclerosis in all vessels studied between 
the sixty-eight hypertensives with cerebral 
haemor rhage and all hypertensives. The 
haemorrhagic cases do not show any significant 
increase in severity of atherosclerosis. Of 
part icular note is the absence of any significant 
increase in grade 3 lesions, although the aorta 
and cerebral vessels show a slight increase in 
grade 2 lesions. This finding also confirms the 
already s ta ted view (Williams el al1975; Anim 
&. Kofi . 1984) that severe atherosclerosis is not 
a prerequis i te for cerebral haemorrhage . Its 
effect in cont r ibut ing to the general weakness of 
the vessel wall cannot , however , be discounted. 

Diabetes mellitus 

Table 9 compares the severity of atherosclerosis 
in the six vessels s tudied, between twenty-eight 
diabetics and all hypertensives. Although this 
number of diabetics is small, there is a signifi-
cant increase in severe lesions (grades 2 and 3) 
in the aor ta of the diabetics. Similarly, there is a 
slight increase in grade 2 lesions in the coronary 
arteries in the diabetics. The o ther vessels 
(cerebral , carot id , renal and vertebral) do not 
show any significant increase in severity of 
atherosclerosis in diabetics over all hyperten-
sives studied. The more severe lesions in 
cerebral vessels repor ted by other workers 
(Baker & Rcsch, 1964; Solberg & McGarry , 
1968) are not supported by the findings in this 
study, al though the numbers are small and firm 
conclusions, therefore , can not be drawn. 

In view of the fact that twenty-one (75%) of 
the diabetics in this study were also hyperten-
sive, it can be concluded that the increase in 

severe lesions recorded above is due to the 
combined effect of hypertension and diabetes 
mellitus, both known risk factors of atheroscler-
osis (Robertson & Strong, 1968; Solberg & 
McGarry, 1968; Newman et al., 1981). T h e 
effect of diabetes mellitus alone on athero-
genesis and progression of atherosclerosis in the 
Ghanaian population requires study in a project 
comparing normotensive diabetics with 
hypertensive ones. No conclusions can be 
drawn on the effect of diabetes mellitus alone 
from this study. 

Conclusion 

A qualitative autopsy evaluation of the pattern 
of atherosclerosis in six major arteries in 310 
Ghanaian adults has shown the following: (a) 
atherosclerosis increases in severity with age in 
the Ghanaian adult; (b) hypertension acceler-
ates the process of atherosclerosis; (c) diabetes 
mellitus, when combined with atherosclerosis, 
further accelerates the process of atheroscler-
osis in the Ghanaian adult; (d) severe, compli-
cated atherosclerotic lesions are not common in 
the Ghanaian normotensive or hypertensive, 
using this qualitative method of assessment; (e) 
severe atherosclerosis is not a necessary 
association of cerebral haemorrhage (haemor-
rhagic stroke), which is perhaps the commonest 
cause of death of all the complications of 
hypertension in the Ghanaian adult; (f) the 
small number (six) of cerebral infarcts 
(thrombo-embolic stroke) is fur ther underlined 
by the small number of severe, complicated 
atherosclerosis, therefore , is an uncommon 
cause of neurological morbidity or mortality in 
the Ghanaian. 

The more aggressive nature of hypertension 
in Ghanaians (as in other blacks) culminates in 
devastating complications such as haemorrhagic 
stroke or cardiac failure. These factors have 
been suggested as important reasons for the 
much smaller number of complicated athero-
sclerotic lesions in the Ghana ian . 
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