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SUMMARY 
A three (3) year prospective macroscopic autopsy 
study of cardiomegaly, heart size ≥400grams, was 
conducted at the Korle Bu Teaching Hospital Mor-
tuary between 1st January 1998 and 31st December 
2000. Cardiomegaly constituted 12.2% of the au-
topsy series over the 3-year period. The causes of 
cardiomegaly were essential hypertension in 55% 
of cases and hypertension of renal origin in 23.4% 
of cases. Cardiomyopathies, cor pulmonale, 
chronic rheumatic heart diseases, ischaemic heart 
diseases, chronic severe anaemia (essentially 
Sickle cell origin), and congenital heart diseases 
accounted for 6.1%, 4.6%, 3.6%, 3.3%, 1.8% and 
0.8% of cases respectively. 
 
An interesting finding was the early onset and se-
verity of hypertension such as to induce cardio-
megaly in the age group 20-29. Notable amongst 
the causes of hypertension of renal origin was 
chronic glomerulonephritis which was 3 times that 
due to chronic pyelonephritis. Ischaemic heart 
diseases constituted 3.3% of cases, of which one-
third (1.1%) was acute myocardial infarction 
which therefore continues to be an uncommon 
causes of death in Ghana. Overall, 47.8% of deaths 
from cardiomegaly were under 50 years of age. 
The young age at death could therefore be a factor 
in the lower rate of ischaemic heart diseases. 
 
Further work to include histological examination 
and chromosomal analysis in some specific cases 
is proposed. 
 
Keywords: Cardiomegaly, autopsy study, Ghana-
ian subjects. 
 
INTRODUCTION 
Cardiomegaly represents an enlargement of the 
heart due either to myocardial hypertrophy, cham-
ber dilatation or both. The weight of the heart, is 
affected by sex and body weight and to a lesser 
extent by body length1-4. Oakley5 provided good 
clinical evidence that ventricular mass is elevated 
in certain athletes. Age however, as an index of 

increased heart weight has been controversial. 
Some authors3,6 concluded that there is no increase 
in heart weight with age if subjects with hyperten-
sion and other heart diseases are carefully ex-
cluded. Others1 however noticed an increase in 
mean heart weight in women between 20 and 69 
years but a stable heart weight in men over those 
years, with a decline in heart weight in both gen-
ders thereafter. 
 
Hudson2 have the following useful guide to fresh 
heart weight. Adult heart weight is reached be-
tween the ages of 17 and 23 years. Adult male 
heart weights, 0.45% body weight, average 
300grams, range 250-350 grams. Adult female 
heart weight, 0.40% body weight, averages 
250grams, range 200-300 grams. Waller et al7 in 
an autopsy study of 40 subjects concluded that 
increased heart weight was more than 350grams in 
women and more than 400grams in men. For pur-
poses of this study, a heart weight of 400grams in 
both sexes was chosen because Ghanaian females 
on average have a higher body mass index (BMI) 
25.6 ± 5.8 compared to 22.6 ± 3.9 for men8. In an 
autopsy study involving 2219 South African 
blacks who died of heart diseases in 1959, 1960 
and 1976, the commonest form of heart disease 
encountered was hypertensive heart disease and by 
far the majority of these cases were of essential 
hypertension9. Myocardial infarction was rare, but 
rheumatic heart disease was common affecting 
young people who often had advanced valvular 
lesions by puberty9. 
 
Cardiovascular diseases are very common among 
Ghanaians10 and are second only to pneumonias in 
adult deaths11, however, no systematic autopsy 
study of cardiomegaly has been conducted in 
Ghana. Previous autopsy studies on the pattern of 
cardiovascular and renal causes of obscure (sud-
den, unexpected and unexplained) deaths in Ghana 
was undertaken almost four decades ago12,13. Laing 
reported that the bulk of obscure deaths in Ghana 
were due to cardiovascular and renal causes, if 
congenital anomalies were excluded12,13. Hyper-
tension and its cardiovascular effects, especially in 
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the presence of cerebral atherosclerosis, were the 
predominant causes of obscure death in Ghana, 
followed by myocarditis of varying types and renal 
causes, with ischaemic heart diseases and rheu-
matic heart diseases being rare causes12,13. A 3 
year prospective autopsy study was initiated in 
January 1998 to identify the causes and import of 
cardiomegaly in Ghana at the Korle Bu Teaching 
Hospital Mortuary. 
 
MATERIALS AND METHOD 
Between 1st January 1998 and 31st December 
2000, all autopsies performed in the mortuary of 
the Korle Bu Teaching Hospital with a heart 
weight of 400 grams or more were documented in 
an autopsy book code named cardiomegaly. The 
age, sex, type of autopsy (whether hospital permis-
sion or coroner’s), cause of the cardiomegaly, 
cause of death and any other significant contribut-
ing factors were recorded. 
 
The records of all autopsies performed within the 
stated period were retrieved and checked against 
the documented cases for completeness. Where 
there had been an omission to document a case 
with heart weight of 400 grams or more, the cardi-
omegaly book was updated. Where essential in-
formation was missing, the original autopsy sheet 
was retrieved and the necessary information ascer-
tained. 
 
The study was entirely macroscopic with all its 
accepted limitations. The diagnosis of hyperten-
sive cardiomegaly was made by a combination of 
the features of the heart and benign nephrosclero-
sis of the kidney, in addition to available clinical 
information. In all the cases of cardiomyopathy, 
the kidneys were essentially uninvolved. 
 
Analysis was by EPI – Info version 6 data analysis 
software. 
 
RESULTS 
A total of 3541, 3567 and 3684 autopsies were 
performed in 1998, 1999 and 2000 respectively. 
The proportion of coroners autopsies to hospital 
autopsies was 76%:24% (1998), 78%:22% (1999) 
and 81%:19% (2000). On average therefore 78% 
of autopsies were coroners’ and 22% were permis-
sion cases mainly from the Korle Bu Teaching 
Hospital (KBTH).  
 
Cardiomegaly (heart weight ≥ 400grams) was re-
corded in 11.4% of autopsies in 1998 (403/3541), 
12.4% in 1999 (444/3567) and 12.8% in 2000 

(472/3684). Over the 3 year period, 12.2% of au-
topsies performed revealed a cardiomegaly. There 
was a greater preponderance of cardiomegaly 
among the hospital autopsy cases than the coroners 
autopsy cases – 21.8%:8.1% (1998), 24.8%:9.0% 
(1999) and 24.9%:10% (2000). On average, cardi-
omegaly was 2.5 times commoner in a hospital 
autopsy than a coroner’s autopsy (p<0.05 for each 
of the three years). 
 
The modal and median age group was 50-59 years 
when both sexes were considered together and also 
when separated. Significantly, 46.8% of the deaths 
with cardiomegaly in this study were younger than 
50 years of age (Table 1). 
 
Table 1 Age and sex distribution of cardiomegaly 
at autopsy  
 

Age Sex Total 
(years) Male (%) Female (%) (%) 

 
0-9 

10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80+ 

 
0 (0.0) 
2 (0.2) 

61 (4.6) 
130 (9.9) 

198 (15.0) 
235 (17.8) 
144 (10.9) 

68 (5.2) 
17 (1.3) 

 
1 (0.1) 
3 (0.2) 

43 (3.3) 
79 (6.0) 
99 (7.5) 

105 (8.0) 
67 (5.1) 
48 (3.6) 
18 (1.3) 

 
1 (0.1) 
5 (0.4) 

104 (7.9) 
209 (15.9) 
297 (22.5) 
340 (25.8) 
211 (16.0) 
116 (8.8) 
35 (2.6) 

Total 855 (64.9) 463 (35.1) 1318 (100) 
 
The male to female ratio was 1.85:1. The male 
preponderance was true for all the age groups ex-
cept at the extremes, ≤19 and ≥80 years. This de-
duction must take into consideration the fact that 
cardiomegaly in females starts at 350 grams. The 
male-female ratio would probably not be signifi-
cant if all those had been taken into consideration. 
A body weight and heart weight analytic study is 
proposed. 
 
The heart weight and sex distribution are shown in 
Table 2. There were 66.6% of cases with heart 
weight below 550grams. 
 
The cause of cardiomegaly in the majority (55%) 
of cases in this study was essential hypertension 
(Table 3). Hypertension of renal origin (Renal hy-
pertension) accounted for 23.4% of cases. Hyper-
tension (both essential and secondary to renal pa-
thology) therefore accounted for almost 4 out of 
every 5 cases of cardiomegaly in this study 
(78.4%). Pregnancy induced hypertension (PIH, 
including eclampsia) accounted for only 8 of the 
1034 cases of hypertension. 
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Table 2 Heart weight and sex distribution of car-
diomegaly at autopsy 
 

Heart 
weight 

Sex Total 

(grams) Male (%) Female (%) (%) 
 

400-449 
450-499 
500-549 
550-599 
600-649 
650-699 
700-749 
750-799 
800-849 

850+ 

 
232(17.6) 
188(14.3) 
140(10.6) 
114(8.6) 
85((6.5) 
54(4.1) 
15(1.1) 
10(0.8) 
8(0.6) 
9(0.7) 

 
147(11.2) 

95(7.2) 
75(5.7) 
62(4.8) 
44(3.4) 
24(1.8) 
6(0.5) 
4(0.3) 
2(0.2) 
0(0.0) 

 
379(28.8) 
283(21.5) 
215(16.3) 
176(13.4) 
129(9.9) 
78(5.9) 
21(1.6) 
14(1.1) 
10(0.8) 
9(0.7) 

Total 855 (64.9) 463 (35.1) 1318 (100) 
 

Of the 309 cases of renal hypertension, 57% 
(176/309) were due to chronic glomerulonephritis, 
19.7% (61/309) due to chronic pyelonephritis, 
7.4% (23/309) due to diabetic nephropathy (in 
persons clinically diabetic and not previously 

known to be hypertensive), 4.6% (14/309) due to 
obstructive uropathy, 3.2% (10/309) due to bilat-
eral polycystic kidney and 2.3% (7/309) from bi-
lateral renal papillary necrosis (all due to Sickle 
Cell Disease). In 5.8% (18/309), no underlying 
cause for the end stage renal disease was stated at 
autopsy. It could itself be the end result of essen-
tial hypertension (hypertensive nephropathy), 
since all the above renal diagnoses were macro-
scopic.  
 
The criteria for diagnosis of chronic glomeru-
lonephritis was uniform bilateral reduction in size 
of kidneys to within a third to half of normal, in 
addition to features of end stage kidney. In view of 
the absence of microscopy in the study, the 
chronic glomerulonephritides group could not be 
subclassified. 
 

Of the 80 cases of cardiomypathy, 47.5% (38/80), 
40% (32/80) and 5% (4/80) were due to dilated, 
hypertrophic and restrictive (all diagnosed as en-
domyocardial fibrosis) cardiomyopathy respec-
tively, with the remaining 7.5% (6/80) having no 

Table 3 Age and sex distribution of causes of cardiomegaly at autopsy 
 
Cause of cardio- Sex Age (years) Total (%) 

megaly  <20 20-39 30-39 40-49 50-59 60-69 70-79 80+  
Essential hyperten-
sion 

Male 
Female 
Total 

0 
0 
0 

22 
12 
34 

50 
32 
82 

82 
55 

137 

111 
80 
191 

101 
69 

170 

55 
35 
90 

14 
7 
21 

435 
290 

725(55.0) 
Hypertension of 
renal origin 

Female 
Male 
Total 

1 
0 
1 

14 
10 
24 

34 
22 
56 

52 
45 
97 

50 
39 
89 

16 
10 
26 

8 
4 
12 

2 
2 
4 

177 
132 

309(23.4) 
Cardiomyopathy Male 

Female 
Total 

1 
1 
2 

14 
8 
22 

19 
7 
26 

16 
8 
24 

2 
4 
6 

0 
0 
0 

0 
0 
0 

0 
0 
0 

52 
28 

80(6.1) 
Cor pulmonale Male 

Female 
Total 

0 
0 
0 

0 
0 
0 

2 
2 
4 

3 
3 
6 

12 
16 
28 

4 
3 
7 

4 
3 
7 

4 
4 
8 

29 
31 

60(4.6) 
Chronic rheumatic 
valvular heart dis-
ease 

Male 
Female 
Total 

0 
2 
2 

6 
5 
11 

11 
7 
18 

10 
4 
14 

3 
0 
3 

0 
0 
0 

0 
0 
0 

0 
0 
0 

30 
18 

48(3.6) 
Ischaemic heart 
disease (both re-
cent and old myo-
cardial infarction 

Male 
Female 
Total 

0 
0 
0 

0 
0 
0 
 

0 
0 
0 

3 
2 
5 

12 
9 

21 

5 
3 
8 

4 
3 
7 

1 
1 
2 
 

25 
18 

43(3.3) 

Chronic severe 
anaemia 

Male 
Female 
Total 

0 
0 
0 

2 
2 
4 

6 
5 
11 

4 
3 
7 

1 
1 
2 

0 
0 
0 

0 
0 
0 

0 
0 
0 

13 
11 

24(1.8) 
Congenital heart 
disease 

Male  
Female 
Total 

0 
1 
1 

3 
2 
5 

2 
2 
4 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

5 
5 

10(0.8) 
No known cause of 
cardiomegaly 
found in autopsy 
record forms 

Male 
Female 
Total 

0 
0 
0 

3 
1 
4 

6 
2 
8 

5 
2 
7 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

14 
5 

19(1.4) 

Total  6 104 209 297 340 211 116 35 1318(100) 
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Table 5 Age, heart weight and causes of cardio-
megaly ≥850grams 

stated type. Notably, all the cases of hypertrophic 
and restrictive cardiomyopathy were younger than 
40 years, whilst most (30 out of 38) of the cases of 
dilated cardiomyopathy were 40 years or older. 

 
Age 

(years) 
Heart 
weight 
(grams) 

Cause of cardi-
omegaly 

Autopsy 
authoriza-

tion 
 
Thirty-five percent (21/60), 30% (18/60, 25% 
(15/60) and 10% (6/60) of the 60 cases of cor pul-
monale with cardiomegaly were due to chronic 
asthma, chronic emphysema, chronic pulmonary 
thromboembolism and massive bilateral pulmo-
nary embolism respectively. Of the total 60 cases 
of cor pulmonale, there were 29 males and 31 fe-
males, giving an almost balanced sex distribution. 
Fifty out of the 60 cases (84%) were older than 50 
years of age. 

    
38 955 Hypertrophic 

cardiomyopathy 
 

  Coroners 
41 1040 Hypertrophic 

cardiomyopathy 
 

  Coroners 
46 850 Dilated cardio-

myopathy 
 

  Coroners 
51 870 Essential hyper-

tension 
 

  Coroners 
57 950 Essential hyper-

tension 
 

  Coroners  
60 900 Essential hyper-

tension 
 Chronic rheumatic heart disease (CRHD) ac-

counted for 3.6% (48/1318) of all the cases of car-
diomegaly, and all except 3 out of the total of 
48cases of CRHD were younger than 50 years. In 
contrast, all the 43 cases were recent infarcts 
(acute myocardial infarction). 

  Permission 
62 880 Essential hyper-

tension 
 

  Permission 
64 850 Essential hyper-

tension 
 

  Permission 
67 850 Essential hyper-

tension 
 
Permission   

 Twenty-two of the 24 cases of chronic severe 
anaemia with cardiomegaly were in Sickle Cell 
Anaemia patients whilst the remaining two were 
cases of multiple myeloma. Of the ten cases of 
congenital heart disease with cardiomegaly, 3 had 
a Ventricular Septal Defect (VSD), another 3 had 
both VSD and Atrial Septal Defect (ASD), 2 had 
large ASD whilst the remaining two had Tetralogy 
of Fallot (TOF). 

All the 19 cases of cardiomegaly in which no 
known cause of cardiomegaly was found on scru-
tinizing their autopsy record forms were coroners 
deaths due to unnatural events or causes, and thus 
the cardiomegaly was an accidental finding in 
these cases. 
 
DISCUSSION 

 Cardiomegaly occurred over the 3-year period in 
an average of 12.2% of autopsies performed. It 
was found to be 2.5 times commoner in hospital 
autopsies as compared to the coroner’s autopsies. 
Hypertension, of both primary and renal origin, 
accounted for 78.4% of cases. Hypertension was 
the major cause of cardiomegaly in our autopsy 
series, with the majority being of essential or pri-
mary aetiology. Our study confirms the findings of 
other investigators regarding the predominance of 
hypertension as the cause of cardiovascular mor-
tality in autopsy studies in Africa

Since adult heart weight is attained between 17 to 
23 years2 (with a mean of 20 years i.e. 20±3 
years), we assessed the causes for premature car-
diomegaly (Table 4). 
 
Table 4 Age, sex, heart weight and cause of cardi-
omegaly before age 20 
 
Age 

(years) 
Sex Heart 

weight 
(grams) 

Cause of cardiomegaly 

9,12,13. 
    

9 
10 
 

14 
 

16 
 

18 
19 

Female 
Female 
 
Male 
 
Female 
 
Female 
Male 

400 
400 

 
440 

 
400 

 
530 
500 

Tetralogy of fallot 
Mitral stenosis (with 
failed valve replacement) 
Hypertrophic cardio-
myopathy 
Mitral and aortic incom-
petence 
Dilated cardiomyopathy 
Chronic glomerulonephri-
tis 

 
Primary hypertension causing cardiomegaly was 
noted as early as the 20-29 year group (34 out of 
725). This confirms the already known fact that 
the hypertension in blacks starts at a younger 
age14. A heart weight of 400 grams or more in the 
20-29 year group further attests to the known fact 
that hypertension is severer among blacks15. 
 
In Ghana, the prevalence of hypertension has been 
put between 8% to 13% among urban adults, com-
pared to only 4.5% among rural adults, however, 
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 the prevalence was 29% for persons aged 35 and 
older, compared to 3.9% for persons under 35 
years of age

Curiously, 10% (6/60) of the cor pulmonale cases 
were attributable to massive bilateral pulmonary 
embolism, which is essentially an acute event. 
What was not stated though was whether the car-
diomegaly was entirely right-sided or left-sided or 
both. It is not inconceivable that some of these 
cases had underlying hypertension. 

16. The impact of hypertension there-
fore is of the magnitude that makes it a major pub-
lic health problem. 
 
Hypertension of renal origin contributed 30% (309 
out of 1034) of the total cases of hypertension-
induced cardiomegaly, and chronic glomeru-
lonephritis was the major cause of renal hyperten-
sion. The three-fold increase in chronic glomeru-
lonephritis as compared to chronic pyelonephritis 
requires further investigation as usually both dis-
eases appear of equal prominence

 
Chronic rheumatic heart diseases made up 3.6% of 
the cases, and are still a youthful disease as most 
of the patients were in the 20-49 year group, as in 
South African Blacks9. It clearly indicates that 
acute rheumatic fever continues to be a problem 
despite its near eradication in the developed world. 

17. 
 

 Work done in black populations in the UK, USA 
and West Africa show hypertensive nephropathy 
as the major cause of end stage renal disease 
(ESRD)

Ischaemic heart disease accounted for 3.3% of the 
case, of which about one-third were recent infarcts. 
Interestingly, acute myocardial infarction as a 
cause of death continues to be uncommon in 
Ghana, as in South African Blacks

17-21. 
 

9Although this work looked at the heart as the tar-
get organ, it would appear from the numbers that 
in looking at the kidney as the target organ, this 
work would support that assertion. This would be 
in contrast to findings in the Caucasian population 
where chronic glomerulonephritis is the major 
cause of ESRD

. The young 
age of death in this study could be a source of ex-
planation, since 46.8% of cases in this study died 
of cardiomegaly before age 50. 
 
Also significant was the number of cases attribut-
able to sickle cell anaemia. Ghana has a high 
prevalence of sickle cell anaemia (SS) and sickle 
cell disease (SC). Preliminary results of an on-
going screening of newborn infants in Kumasi, 
Ghana stated the prevalence of the sickle cell S 
gene as 2% (unpublished report). Chronic anaemia 
from sickle cell disease will continue to pose a 
problem in Ghana as the commonest genetic dis-
ease. 

22,23. 
 
The distribution of the types of cardiomyopathy 
found in our study is at variance with that of At-
tah24 who clearly states that hypertrophic cardio-
myopathy is rare in Africans. Cardiomyopathy was 
an important cause of cardiomegaly. Notably, hy-
pertrophic cardiomyopathy appeared of equal 
prominence as dilated cardiomyopathy, with only 
5% from restrictive cardiomyopathy. In view of 
the fact that our study was entirely macroscopic, 
there is the need to repeat the study with histologi-
cal and chromosomal analysis to determine the 
true prevalence of hypertrophic cardiomyopathy. 

 
Cardiomegaly of the above stated causes consti-
tutes enough public health problems to engage 
health policy promulgation. Cardiomegaly is a 
common postmortem finding and further work to 
elucidate causes is necessary.  
 Cor pulmonale contributed 4.6% of cases distrib-

uted between chronic obstructive lung diseases 
such as chronic asthma and emphysema, and pul-
monary thromboembolism. Cor pulmonale from 
chronic obstructive airway disease and throm-
boembolism occurred in an older age group, and 
unlike other populations the sex distribution was 
almost equal. The age distribution of the cor pul-
monale cases is in agreement with work done by a 
WHO Expert Committee, however, our almost 
equal sex distribution is in sharp contrast to their 
five-fold increase in men
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