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ABSTRACT 
 

Background: Most post-mortem studies on prostate gland are limited to malignant prostatic 
tumours. The possibilities of finding other histological types of prostatic diseases were worth 
exploring bearing in mind that Nodular hyperplasia and cancer are of epidemiological importance. 
Aim:  This study aims to determine the pattern of prostatic diseases at post-mortem among 
individuals not previously diagnosed with prostate disease and who died from other causes. 
Materials and Methods:  Prostate glands at post-mortem were obtained from individuals who died 
from non-prostate related causes, weighed, fixed in 10% neutral buffered formalin, processed and 
histologically analysed. Biodata and clinical diagnoses were obtained using clinical case notes and 
post-mortem register. 
Results:  The population under study were 86 adult males whose ages ranged from 30 to 85 years 
with a mean age of 52.71 ± 13.10 years. Ninety-three percent (93% / 80 cases) of the study 
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population were afflicted with prostatic diseases at post-mortem. The most common lesion was 
nodular hyperplasia. Latent or occult adenocarcinoma followed this, prostatic intraepithelial 
neoplasia and Schistosomiasis in decreasing order of frequency. The frequency of occult 
adenocarcinoma, prostatic intraepithelial neoplasia (PIN) and nodular hyperplasia increased 
significantly with age (P ≤ 0.05).  The peak age for the development of occult adenocarcinoma, PIN 
and nodular hyperplasia was in the 6th, 8th and 6th decades respectively. 
Conclusion: Clinically concealed prostatic diseases are common findings at post-mortem. There 
is a significant increase (P ≤ 0.05) in the frequency of covert prostatic diseases (nodular 
hyperplasia, PIN and adenocarcinoma) with advancing age. Convert prostatic diseases especially 
nodular hyperplasia and prostatic carcinoma have the potentials of contributing significantly to the 
burden of health care and the cost of receiving treatment if the life expectancy improves in our 
environment in particular and Nigeria in general.  
 

 
Keywords: Concealed (latent); prostate; adenocarcinoma; Benign Prostatic Hyperplasia (BPH); 

schistosomiasis. 
 
1. INTRODUCTION  
 
Prostate gland diseases are common afflictions 
of men [1]. Three pathological processes affect 
the prostate with sufficient frequency: 
inflammation, benign nodular hyperplasia (benign 
prostatic hyperplasia) and tumours [2]. Prostatitis 
can be broadly divided into acute prostatitis or 
chronic prostatitis. The latter can be bacterial, 
non-bacterial and special types of prostatitis 
[2,3]. Most of the post-mortem studies done on 
prostate gland focus primarily on malignant 
prostatic tumours, while some, of these studies, 
also looked at the premalignant lesion and 
nodular hyperplasia. The need to explore the 
possibilities of finding other histological types of 
prostatic diseases influenced our decision to 
study prostatic diseases instead of a single 
disease entity bearing in mind that Nodular 
hyperplasia and cancer are of epidemiological 
importance. However, both are commonly seen 
among middle age and elderly men [4]. Aside the 
clinical manifestation of lower urinary tract 
symptoms (LUTS) that reduces the patient’s 
quality of life, [5] Nodular hyperplasia has a 
significant health care problem due to its high 
prevalence and the cost associated with its 
treatment [6]. Several Hospital- and community- 
based epidemiological studies have documented 
the prevalence of nodular hyperplasia ranging 
from 30 to 50% and 18.1 to 25.3% respectively 
[7]. Prevalence studies using post-mortem 
population have not previously been done in this 
environment. It, therefore, follows that as the 
economy and health infrastructures improve in 
our environment in particular and in Nigeria in 
general, the life expectancy is also expected to 
increase. If this happens, the community – and 
hospital-based prevalence of the lesion would 
increase and ultimately contributes to the burden 
of healthcare delivery. Post-mortem studies are 

invaluable in elucidating data that may help in 
planning to cushion the effect of the burden of 
increased prevalence of Nodular hyperplasia as 
life expectancy increases. 
 
Prostate cancer can be found worldwide [8]. It 
has been labelled as a public health epidemic 
among blacks, [9] it occurs more often in blacks 
than whites and the mortality rate is also higher 
in the former [10].  It is among the leading causes 
of cancer deaths in the United States [8]. Post-
mortem studies has a higher specificity and 
sensitivity than clinical studies in showing the 
prevalence of prostate carcinoma [11]. This can 
be ascribed to latent (occult) and incidental 
(unsuspected) prostate carcinoma [11]. Prostatic 
intraepithelial neoplasia (PIN) is a premalignant 
lesion [12] and various studies have reported 
numerous associations between high grade 
prostatic intraepithelial neoplasia (HGPIN) and 
prostate cancer on epidemiologic clinical, genetic 
and molecular level [10]. Post-mortem studies 
have contributed immensely to the knowledge 
that is available to us today about the prevalence 
of prostate cancer in various parts of the world 
[8]. Post-mortem performed for epidemiological 
purposes offers an exact measure of the 
occurrence of prostate carcinoma [13]. There is, 
however, paucity of epidemiological data from 
post-mortem studies from Nigeria and other 
Africa population [8]. The aim of this study is, 
therefore, to determine the prevalence of 
prostatic diseases at post-mortem at the 
University of Benin Teaching Hospital. 
 

2. MATERIALS AND METHODS 
 
We carried out a prospective post-mortem study 
over a 15-month period from May 2013 - July 
2014. The target population were adult 
individuals who died from non-prostate related 
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cause at the University of Benin Teaching 
Hospital, Benin City, Edo State, Nigeria. For 
each, the gland was removed intact, cleaned of 
any non-prostate tissue, weighed and fixed in            
10% neutral buffered formalin. The partial 
(limited) sampling method of the prostate gland 
as documented by Bostwick and Meiers (2009) 
was employed during cut-up of each prostate 
gland in this study [14]. Haematoxylin and eosin 
(H&E) was employed to stain the paraffin-
embedded sections. These sections were 
examined for prostate diseases. The clinical case 
note of each individual, as well as the mortuary/ 
post-mortem register, was consulted for details of 
the age and clinical diagnosis. The data were 
analysed using the Statistical Package for Social 
Sciences, version 16 (SPSS 16, SPSS Inc. 
Chicago, Illinois, United States of America). 
Ethical clearance was sought and obtained from 
the University of Benin Teaching Hospital Ethics 
and Research Committee. 
 

3. RESULTS 
 

3.1 Study Population  
 

The population under study was 86 patients. Of 
these, 98.8% (85 cases) were Africans of 
Nigerian extraction while 1.2% (one case) was 
an Asian of Chinese extraction. These were adult 
males 30 years and above who died of causes 
unrelated to prostatic diseases. The most 
common cause of death in the population under 
study was Cardiac diseases (33.7%). Next in 
frequency is accident/unnatural death (32.6%). 
Others causes of death are as shown in Fig. 1. 
 

3.2 Age Distribution of the Study 
Population 

 
The ages of the patients ranged from 30-85 
years. While the mean age was 52.71 ± 13.10, 

the median and modal ages were 53.48 and 50 
years respectively Fig. 2.  
 
3.3 Distribution of Prostatic Weight 
 
The weight of the prostate gland ranged from 10 
to 130g. The mean weight of the prostate glands 
was 30.87±15.76 g. There was a significant 
increase in the mean weight of the prostate gland 
with age. The mean age of patients with prostate 
glands weighing 30 g or less (47 ± 10.78 years) 
was significantly less than that of patients with 
prostate glands weighing more than 30g (63 ± 
10.71 years), p < 0.001. The maximum mean 
weight (51g) was seen in the 8th decade, Fig. 3 
and Table 2. 
 
3.4 Prevalence of Prostatic Disease 
 
Of the 86 patients in this study, 80 had 
histologically diagnosed prostatic diseases 
accounting for 93% of the study population as 
shown in Table 1. The remaining 6 patients had 
no prostatic disease. Prostatic diseases peaked 
in the 6th decade (50-59 years) which accounted 
for 27 cases (31.4%), Table 1 and Fig. 2.  
 
The prevalence of prostatic intraepithelial 
neoplasia (PIN) was 5.8% of the study population. 
It was seen in the 4th to 6th and 8th decades. It 
peaked in the 8th decade which accounted for           
40% (2 cases), Table 2. The prevalence of latent 
(occult or concealed) adenocarcinoma was 8.1% 
of the study population. It peaked in the 6th 
decade accounting for 3 cases of those who had 
the disease. The 7th, 8th and 9th decades 
accounted for those who had the disease in 14% 
(one case), 29% (2 cases) and 14% (one case) 
respectively, Table 2. There was a significant 
increase in the frequency of occult 
adenocarcinoma with age, P = 0.02. 

 
Table 1. Age distribution of prostatic diseases. Th ere is an increase in the incidence of 

prostatic disease with age, with a peak in the 6 th decade of life and thereafter, a fall in the 
incidence of prostatic diseases 

 
Age group (years)       Prostatic disease(s)  

no of case[s] (%)        
Normal prostate  gland        
no of case[s] (%)        

Total  no of case[s] 
(%) 

30-39 12 (13.95) 3(3.5)  
40-49 16 (18.61) 3(3.5) 19 (22.11) 
50-59 27 (31.40) 0(0.0) 27 (31.40) 
60-69 14 (16.28) 0(0.0) 14 (16.28) 
70-79 10 (11.63) 0(0.0) 10  (11.63) 
80-89 1 (1.16) 0(0.0) 1 (1.16) 
Total  80 (93.00) 6(7.0) 86 (100.00) 

 



Fig. 1. Pie chart showing percentage distribution of the ca use of death in the study population.
Cardiac- related death (33.7%) and accident/unnatural death (32.6%)) were the most common 

causes of death in the study population (both respo nsible for 66.3% of death). Other causes of 
death are as depicted in the colour coded pie chart

 
Fig. 2. A histo gram is showing age distribution of patients in the  population under study. 
There is an increase in the incidence of prostatic disease with age, with a peak in the 6

decade of life and after that, a fall in the 
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Fig. 3. A graph showing the distribution of mean we ight of prostate gland (y axis) with age 
group (x axis). The mean weight of the prostate gla nd increases with age. The highest mean 

weight (51 g) is seen in the 8 th decade 
 

Table 2.  Histopathological pattern of the differen t diagnostic categories and mean weight of 
prostate in relation to various age groups seen in the population under study. The mean 

weight of the prostate gland increases with age fro m 4 th to 8 th decade of life. There is a decline 
in the mean weight in the 9 th decade of life 

 
Age group 
(years) 

BPH AdenoCa  HGPIN SCH N. 
prostate 

Total (%)  Mean 
weight(g) 

30-39 11 0 1 0 3 15(17.4) 19.33 
40-49 14 0 1 1 3 19(22.1) 26.05 
50-59 23 3 1 0 0 27(31.4) 29.07 
60-69 13 1 0 0 0 14(16.3) 38.21 
70-79 6 2 2 0 0 10 (11.6) 51.00 
80-89 0 1 0 0 0  0  (1.6) 40.00 
Total  67 7 5 1 6 86 (100) 30.87 

BPH= Benign prostatic hyperplasia or nodular prostatic hyperplasia. AdenoCa = Adenocarcinoma 
HGPIN = High grade prostatic intraepithelial neoplasia. SCH = Schistosomiasis 

N. PROSTATE = Normal Prostate 
 
The prevalence of benign prostatic hyperplasia 
(BPH) was 77.9% of the study population, thus 
making it the most common prostatic lesion 
observed in this study. Benign prostatic 
hyperplasia was seen from 4th to 8th decade with 
a peak age in the 6th decade. There was a 
steady increase in its frequency up to the 6th 
decade and there after a decline was noted in 
the 7th and 8th decades. The 4th to 8th decades 
accounted for 12.8% (11 cases), 16.3% (14 

cases), and 26.7% (23 cases), 15.1% (13 cases) 
and 7.0% (6 cases) of the study population 
respectively Table 2. Histological nodular 
prostatic hyperplasia was seen in 73.3% of men 
in their 4th decade. This figure increases to             
73.7% by the 5th decade, 85.2% by the 6th 
decade and 92.3% by the 7th decade. There was 
however a decline to 60% by the 8th decade and 
0% in the 9th decade, Table 3. Those patient that 
were 49 years and less but were diagnosed of 
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Table 3. The frequency of BPH and its percentage wi thin each age group. The frequency of 
BPH increases with age, with a peak in the 6 th decade of life. There is a progressive fall in the  

frequency from the 7 th decade of life 
 

Age group (years)  BPH Total  
Yes No 

30 – 39 (Frequency / % within Age group) 
40 – 49 (Frequency / % within Age group) 
50 – 59 (Frequency / % within Age group) 
60 – 69 (Frequency / % within Age group) 
70 – 79 (Frequency / % within Age group) 
80 – 89 (Frequency / % within Age group) 

11(73.3%) 
14(73.7%) 
23(85.2%) 
13(92.9%) 
6(60.00%) 
0(0.00%) 

4(26.7%) 
5(26.3%) 
4(14.8%) 
1(7.1%) 
4(40%) 
1(100%) 

15(100%) 
19(100%) 
27(100%) 
14(100%) 
10(100%) 
1(100%) 

Total (Frequency / % within Age group )        67(77.9%) 19(22.1%) 86(100%) 
BPH = Benign prostatic hyperplasia (nodular prostatic hyperplasia). 

 
Table 4. The mean age, mean weight, frequency and t he corresponding percentages of the 
different diagnostic categories. There is a progres sive increase in the mean age and mean 
weight of prostate gland in those patient with NPG,  SCH, BPH, HGPIN and AdenoCa in this 

order 
 

 Frequency  (%)     Mean age (± SD) years            Mean weight  (±SD) g 
Diagnostic category     
BPH 67(77.9) 52.60 ± 12.02 29.85 ± 10.97 
AdenoCa 7(8.1) 65.29 ± 14.28 48.57 ± 37.72 
PIN 5(5.8) 55.40 ± 16.94 36.00 ± 16.36 
SCH 1(1.2) 40.00 ± 00.00 25.00 ± 00.00 
NPG 6(7) 39.17 ± 7.30 18.33  ±  6.06 
Total  86(100) 52.71 ± 13.10 30.87 ± 15.76 

BPH= Benign prostatic hyperplasia or nodular prostatic hyperplasia. AdenoCa = Adenocarcinoma, 
PIN = prostatic intraepithelial neoplasia,  SCH = Schistosomiasis , NPG= normal prostate gland 

 
histological BPH had significantly less mean age 
(44.44 ± 6.55 years) and rate of occurrence (25 
cases/37%) when compared to those who were 
50 years and above with a mean age of 59.83 ± 
7.97 years (42 cases/63%). These statistical 
figures were obtained at p < 0.001. Only one 
case of Schistosomiasis was noted in the 5th 
decade, Table 2. 
 
The mean age in decreasing order of frequency 
for patients diagnosed of adenocarcinoma (65.29 
± 14.28 years), PIN (55.40 ± 16.94 years), 
nodular hyperplasia (52.60 ± 12.02 years), 
Schistosomiasis (40.00 ± 00.00years) and 
normal prostate glands (39.17 ± 7.3 years), 
Table 4.  
 
4. HISTOPATHOLOGICAL PATTERN OF 

PROSTATIC DISEASE 
 
Nodular hyperplasia was the most common 
lesion accounting for 67 cases (77.9%). 
Adenocarcinoma was next in frequency 
accounting for 7 cases (8.1%). PIN and 
Schistosomiasis accounted for 5 cases (5.8%) 
and a case (1.2%) respectively, Table 4. Figs. 4 

to 7 show photographs of some of the lesions 
seen. 
 
5. FOCAL HISTOLOGICAL CHANGES 

SEEN IN ASSOCIATION WITH 
NODULAR PROSTATIC HYPERPLASIA 

 
Cystic change, chronic inflammation and acute 
inflammation were present in association with 
nodular hyperplasia in 73%, 51% and 3% of 
cases respectively, Table 5. 
 
6. DISCUSSION 
 
Okani et al. [15] reported that the prevalence of 
prostatic diseases at post-mortem in the 
University College Hospital, Ibadan was 90%. 
This finding was collaborated in this study              
where 93% of the study population had prostatic 
disease at post-mortem. Most other post-   
mortem studies done on prostate gland were 
limited to mainly prostatic adenocarcinoma and 
in a few instances, some studies also looked at 
nodular hyperplasia and pre- malignant prostatic 
lesion. Thus, there is paucity of data on the 



 
 
 
 

Dele and Akhator; JAMMR, 25(11): 1-13, 2018; Article no.JAMMR.40271 
 
 

 
7 
 

incidence of prostatic diseases at post-mortem 
and the disparity created (i.e. from studies done 
on one or two prostatic diseases and that on all 
prostatic diseases) does not allow for 
comparison unlike the study done by Okani et 
al15 and in this study that looked at prostatic 
diseases. 
 
Benign prostatic hyperplasia (BPH) of the 
prostate was observed to be the most common 
lesion in this study. Okani et al. [15] in their study 
identified BPH as the most common prostatic 
lesion at post-mortem accounting for 64 cases 
(81%). Paucity of data on the incidence of 
prostatic diseases at post-mortem greatly limits 
the comparison of this finding in this study with 
other studies. In this study, 73.3%, 73.7%, 85.2%, 
92.9% and 60% of men in their 4th, 5th, 6th, 7th 

and 8th decades respectively developed 
histological BPH. From this, it is seen that there 
is an increase in its frequency with age from the 
4th to 7th decade, and thereafter, there was a 
drop in frequency. Despite this drop, there is a 
significant increase in the frequency of 
histological BPH as age increases. This is 
supported by the fact that its frequency in 
patients whose ages were between 30 and 49 
years with a mean age of 40.44 ± 6.55 years was 
37% (25 cases), which was significantly less than 
those patient whose ages were 50 years and 
above with a mean age of 59.83 ± 7.97 years (42 
cases/ 63%), at  P < 0.001. Thus, this study is in 
agreement with those of Lepor, [16] Okani et al. 
[15] and Berry et al. [17] in that there is a 
significant increase in the frequency of 
histological BPH as age increases. 

 

 
 

 
     

Fig. 4. From a 33 year old man with chronic liver d isease who died from hypovolaemic shock 
secondary to ruptured esophageal varice. (a) Cut se ction of the prostate gland showing 

multiple sieve like spaces. (b and c) Nodular prost atic hyperplasia. Haematoxyllin and Eosin: b 
and c photomicrographs taken with x 40 and x 100 ma gnification respectively 

       
Table 5. Histological changes associated with nodul ar prostatic hyperplasia 

 
Histological change  Frequency  Percentage (%)  
Cystic change 49 73 
Chronic inflammation 34 51 
Acute inflammation 3 5 

a b 

c 
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Fig. 5. A 76 year old male who died from congestive  heart failure secondary to hypertensive 
heart disease. (a) Transverse cut section of the pr ostate gland show multiple predominantly 

solid nodules. (b) Grade 2 score 4 adenocarcinoma o f the prostate. The right of the 
photomicrograph (short arrow) show well circumscrib ed nodule of malignant glands, while the 

left (long arrow) show uninvolved prostate glands. Haematoxyllin and Eosin, x 40 
magnification. (c) Closely packed malignant prostat ic glands with straight luminal borders and 
a single layer of epithelial lining with prominent nucleolus (arrow). Haematoxyllin and Eosin, x 

200 magnification 
     

 

 
 

 

 
Fig. 6. A 42 year old man who died from severe head  injury secondary to a close range shot 

from a Shotgun. (a) Prostate gland weighing 50g and  (b) Cribriform PIN in which the epithelial 
lining of pre-existing ducts show architectural aty pia. Haematoxyllin and Eosin; x100 

magnification 

a 

b c 

a 

b 
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Fig. 7. These figures are from a 40 year old man wh o died of intracranial haemorrhage 
secondary to severe head injury following vehicular  road traffic accident. (a) Prostate gland 

(25g). (b,c,d) Ova of schistosoma haematobium and a djacent prostatic glands. Haematoxyllin 
and Eosin: b, c and d photomicrographs taken with x 40, x100 and x200 magnification 

respectively 
 
The reason for the drop is probably because the 
life expectancy of Nigerians which, according to 
World Health Organization [18,19] is less than 55 
years (i.e. 53 years for males and 55 for females). 
Furthermore, 60%, 20% and 20% of the lesions 
observed in the 8th decade were BPH, prostatic 
intraepithelial neoplasia and adenocarcinoma 
respectively, while 100% of the lesion in the 9th 
decade was adenocarcinoma. These three 
lesions  has been hitherto found to have an 
increase frequency with increasing age, hence 
prostatic intraepithelial neoplasia and 
adenocarcinoma competing with BPH for 
diagnosis and frequency in the setting of a 
reduced sample size might be responsible for the 
decline in the frequency of nodular prostatic 
hyperplasia in the 8th and 9th decades. In 
prostate specimen removed surgically, it is 
common to find histological evidence of acute or 
chronic inflammation in men with no clinical 
symptoms of acute or chronic prostatitis [20]. In 
these instances, aetiological infectious agents 
have not yet been identified [20].  To eliminate 
confusion with the clinical syndromes of acute 

and chronic prostatitis, these prostate  
specimens are instead diagnosed in descriptive 
terms as showing “acute inflammation” or 
“chronic inflammation” and not as prostatitis.2 
Acute and chronic inflammations were present            
in association with nodular hyperplasia in this 
study. 
 
Prostatic adenocarcinoma was next in frequency 
after benign prostatic hyperplasia, thus making it 
the second most common lesion in this study. 
There was a significant increase in its frequency 
with age (P = 0.02). This is consistent with the 
findings of other post-mortem studies [11,15,21-
24]. The peak age of development of concealed 
adenocarcinoma at post-mortem in this study 
was in the 6th decade. This is similar to the 
finding of Okani et al. [15] unlike in the studies 
done by Franks, [25] Akpolat et al. [11] and Sakr 
et al. [23] where it was reported that occult 
adenocarcinoma observed at post-mortem in 
Caucasians peaked in the 8th decade. It is 
important to note that the human knowledge on 
the aetiology of prostate cancer is limited, [2] 

a b 

d c 
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however several factors including but not limited 
to age and environmental influences may play a 
role [2]. The precise role of aging as an 
aetiological factor for prostate cancer is 
debatable. Kovi et al. [26] reported that the aging 
process per se does not increases susceptibility 
to cancer. To come to this conclusion, they 
studied the age-related changes of vessels, 
glands, and stroma in 795 unselected and 
consecutive autopsy prostates of black men from 
the Washington, DC, area and from Ibadan, 
Nigeria, and Accra, Ghana, West Africa. They did 
not find any correlation between histologic 
changes related to aging and the presence of 
carcinoma. Miller DG [27] reported that the                   
aging process provides the time necessary for 
the cumulative effects of nonlethal genetic                
injury from environmental insults (i.e. internal or 
external) over a prolonged period of time. This 
results in clonal expansion of a single precursor 
cell that has incurred the genetic damage [2],               
which may cumulate in time depended                
increase susceptibility to cancer development.   
[27] Perhaps an aging population vis-à-vis the 
development of prostatic adenocarcinoma                   
with increasing age may be responsible for                 
the difference noted in Caucasians and              
Africans as seen in the index study, and 
reinforced by the report of Okani et al. [15] in 
their study.  
 
Prostatic intraepithelial neoplasia (PIN) was the 
third most common lesion in this study. It was 
first detected in the 4th decade. Its frequency was 
noted to increase with increasing age with a peak 
(40%) in the 8th decade. Akpolat et al. [11] 
reported that PIN was first detected in the 3rd 
decade at post-mortem. This finding is contrary 
to an earlier study by Billis [28] Billis [28] noted 
that prostatic intraepithelial neoplasia appear at a 
much younger age in African-Brazilian when 
compared to their Caucasian counterparts.  
 
Prostatic adenocarcinoma and its precursor 
lesion are located preferentially at the peripheral 
zone of the gland in close proximity to each other 
in a majority of cases [2,29]. Many of the 
molecular changes seen in invasive cancers are 
present in PIN thus giving credence to the 
argument that PIN is a precursor lesion of the 
invasive prostate cancer [2]. There is an inverse 
relationship between the increasing tumour 
frequency and the decreasing percentage of PIN 
foci in the prostate [24]. This implies that the 
earlier developed PIN foci may show: 
spontaneous regression; or may slowly undergo 
consumption through progression toward a 

malignant transformation from one of the DNA-
damaged dysplastic cells of PIN as the age is 
advancing; or as the age is advancing, the 
senescent (atrophized) glandular epithelial cells 
have a decreasing capacity to regenerate with 
active cell cycle resulting in a steady decline in 
chances for acquiring sequential DNA damages 
required for dysplastic cell formation [24]. What 
remains unclear is whether PIN inevitably 
progresses to cancer, or instead sometimes 
remains latent or even regresses [2]. It, however, 
remains clear from previous studies that an 
increasing frequency of histologic prostate 
carcinoma and its premalignant lesion (PIN) is a 
function of advancing age, [29-31] a position 
upheld by the findings of the index study. 
Perhaps the ageing process provides the time 
necessary for the growing effects of nonlethal 
genetic injury from environmental insults over a 
prolonged period of time, which is sufficient to 
cause PIN but fall short of causing cancer. On 
the other hand, the insult may be enough to 
cause cancer only in the presence of other 
factors that include but not limited to race and 
geographical location.  Soos et al. [24] opined 
that further investigations using cell and 
molecular biology techniques are invaluable to 
an understanding of the course of PIN with 
advancing age. Prostatic intraepithelial neoplasm 
was not found co-existing with the determined 
cases of occult carcinomas in this study, though 
it has been reported to have a high predictive 
value as a marker of adenocarcinoma [12]. Okani 
et al. [15] reported that there was no case of 
isolated PIN or that co-existing with occult 
adenocarcinoma in their study. These 
observations are contrary to the report of 
previous studies done by Akpolat et al. [11] and 
Stamatiou et al. [13] where a relationship 
between PIN and prostatic adenocarcinoma was 
established. While Akpolat et al. [11] Okani et al. 
[15] and this study employed a partial sampling 
method, Stamatiou et al. [13] sectioned the 
whole prostatic tissue. Despite these disparities 
in sampling method and outcome, the partial 
sampling method of the prostate gland adopted 
in this study might be responsible for the inability 
to establish a relationship between PIN and 
adenocarcinoma.  
 
Granulomatous inflammation is a special form of 
chronic prostatitis [32]. It is classified into specific 
and non-specific granulomatous prostatitis. The 
specific granulomatous prostatitis may be caused 
by bacterial (tuberculosis, syphilis and 
actinomycosis), parasitic (schistosomiasis by 
Schistosoma haematobium) and fungi 
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(blastomycosis) [32-34]. The non-specific 
granulomatous prostatitis occurs mostly in 
patients over 50 years of age whose prostate is 
affected by nodular hyperplasia [35]. It is 
associated with the escape of prostatic 
secretions into the surrounding stroma. This 
elicits a granulomatous inflammation [32,36]. 
Prostatic Schistosomiasis has been reported in 
previous autopsy studies that were done in the 
70’s in a much higher frequency. Edington et al. 
[37] (Ibadan, Nigeria) and Gelfand et al. [38] 
(Rhodesia now present day Zimbabwe) reported 
prostatic schistosomiasis in 8.1% and 20.7% 
respectively from their respective autopsy study 
populations. Okani et al. [15] reported 3.8% (3 
cases) of prostatic schistosomiasis at autopsy. 
Schistosomiasis was seen in 1.2% (one case) of 
the population under study. These shows a 
decrease in the frequency of schistosomiasis at 
autopsy which might be related to disease 
awareness and improved health care with 
resultant change in the disease trend from the 
70’s to present time bearing in mind that Edo 
state where this study was carried out and 
neighbouring Delta state are endemic areas for 
Schistisomiasis infection in Nigeria.  
 
7. CONCLUSION 
 
In conclusion, clinically concealed prostatic 
diseases are common findings at post-mortem. 
There is a significant increase (p ≤ 0.05) in the 
frequency of covert prostatic diseases (nodular 
hyperplasia, PIN and adenocarcinoma) with 
advancing age. Convert prostatic diseases have 
the potentials of contributing significantly to the 
burden of health care and the cost of receiving 
treatment if the life expectancy improves in our 
environment in particular and Nigeria in general. 
Data generated thus from this study are 
invaluable in coming to this realisation as well as 
serving as a basis for allocating resources 
(human and capital), and also for planning to 
carter for an eventual surge in the frequency of 
middle aged and elderly that will eventually 
afflicted with prostatic diseases especially 
nodular hyperplasia and prostatic carcinoma.  
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