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ABSTRACT
This prospective study was undertaken to ascertain the incidence, histology and pathological features of different types
of asymptomatic or sub clinical prostatic diseases. Prostate glands were obtained from 79 consecutive adult males aged
30 years and above who died from non-prostate related diseases at the University College Hospital Ibadan over an
eighteen months period. The glands were weighed and fixed in 10% neutral buffered formalin. The sampling method of
the prostate gland described by Vainer et al. (2011) was employed in this study. Paraffin-embedded sections were
stained with haematoxylin and eosin and were systematically examined for focal prostate disease. The patients’ ages
ranged from 30 to 86 years. The most common lesions were nodular hyperplasia (81%), followed by adenocarcinoma
(6.3%). Three cases (3.8%) had schistosomiasis. Adenocarcinoma and nodular hyperplasia occurred in relatively older
patients than those with normal glands or chronic prostatitis/schistosomiasis (p = 0.05). There was an increase in weight
of the prostate with age (p < 0.001) and normal prostate glands weighed significantly less than diseased glands (p =
0.02). Focal prostatic atrophy was observed in 24.1% and metaplastic changes were observed in eight (10.1%) of the
cases. Prostatic intraepithelial neoplasia (PIN) was not seen in any case, not even amongst the adenocarcinomas. The
low frequency of prostatic adenocarcinoma and the absence of high grade prostatic intraepithelial neoplasia in this study
despite the observation of increasing number of prostatic carcinoma requires further investigation.
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1. Introduction
A wide range of neoplastic and non-neoplastic diseases
may be associated with the prostate gland. Whereas other
non-neoplastic prostatic diseases are clinically important
because of the negative health and social impact they
may have on the patient, cancer of the prostate is the
major health challenge, particularly in middle-aged men
[1]. Most studies demonstrate that African-American
men are first seen with a higher stage of disease than
whites and thus have an overall greater mortality rate
from prostate cancer [2,3]. However, some reports show
that African-American and white men have equivalent
survival figures stage for stage [4].
Prostatic carcinoma is an emerging health concern
among middle-aged Black African males and recent data
from the Ibadan Cancer Registry suggest a rising incidence in reported cases [4]. Whereas there are numerous
post-mortem studies that have documented the frequency
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of incidental prostatic carcinoma in Caucasians [5], there
is a paucity of similar studies from Nigeria and other
parts of Africa [3,5]. It stands to reason that if truly there
is a high incidence of any cancerous lesion in a given
population, there would be in addition a corresponding
high incidence of the pre-neoplastic lesions amongst the
asymptomatic population. A well-established prostatic
precancerous lesion is high grade prostatic intraepithelial
neoplasia (HGPIN). We therefore embarked on this research to determine the frequency of pre-neoplastic prostatic cancer, sub-clinical prostate cancer and other forms
of non-neoplastic (inflammatory or hyperplastic lesions)
asymptomatic prostatic diseases in adult male patients at
autopsy in Ibadan, South-West Nigeria.
Prostatic diseases can be broadly classified into three;
the non-neoplastic diseases, neoplastic prostatic diseases,
and miscellaneous conditions. The non-neoplastic prostatic diseases include: inflammation and infection, prostatic atrophy, prostatic metaplasia, benign prostatic hyperplasia and prostatic atypical adenomatous hyperplasia
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(adenosis). Prostatic atrophy is morphologically classified into: diffuse atrophy and focal atrophy. Neoplastic
diseases of the prostate include: adenocarcinoma and the
unusual primary malignant tumours [6]. Miscellaneous
conditions include prostatic atrophy, which is morphologically classified into: diffuse atrophy and focal atrophy.
The frequency of benign prostatic hyperplasia is extremely low in men younger than 40 years, after which
its development increases steadily. Nodular hyperplasia
is the most common urologic disorder in men and its
frequency rises progressively with age, reaching 90% by
the eighth decade. Nodular hyperplasia and prostate cancer cause significant morbidity and mortality and especially so in African men [7].
Partial atrophy is the most frequent mimicker of adenocarcinoma on needle biopsies. It has been suggested
that there is a possible link between prostatic atrophy and
high-grade prostatic intraepithelial neoplasia (HGPIN)
and/or carcinoma. However, the association between
partial atrophy and HGPIN and carcinoma remains controversial [8,9].
Chronic inflammatory processes of the prostate may
follow clinical episodes of acute prostatitis, or may develop insidiously, without previous clinical episodes of
acute inflammation. Chronic prostatitis is as common in
Nigeria as it is in the developed world [10-12].
Non-infectious chronic prostatitis may occur in the
absence of any pathogen.
Prostatic intraepithelial neoplasia (PIN) is known to
coexist with impalpable carcinomas. Frequency rate and
pathological features of both entities show significant
variations in the medical literature [13-16].
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violent deaths (24.4%) and neoplastic diseases (10.1%).

3.2. Age Distribution
The ages of the patients ranged from 30 to 86 years, with
a peak during the 50 - 59 years age group (Figure 1).
The mean age of the patients was 50.4 ± 13.9 years.

3.3. Distribution of Prostate Weights
The weights of the prostate glands ranged from 10 to 100
g with a mean of 30.9 ± 17.0 g. There was a significant
increase in the mean weight of the prostate gland with
increasing age. The mean age of patients with prostate
glands weighing 30 g or less (44.1 ± 11.9 years) was significantly less than that of patients with prostate glands
weighing greater than 30 g (60.6 ± 10.5 years), t = 6.2, df
= 77, p < 0.001 with a maximum mean weight in the
ninth decade of life, as shown in Figure 2, (F = 12.8, p <
0.001).

2. Methodology
Over an 18-month-period of study we examined the
prostate glands from 79 consecutive post-mortem cases
of adult male patients who died of non-prostate related
illnesses. In individual cases, the gland was removed
intact, cleaned of any non-prostate tissue, weighed and
fixed in 10% neutral buffered formalin. Partial embedding method was employed as described by Vainer et al.
The glands were sectioned into horizontal slices. Apex
and basis were cut sagittally, and some of the remaining
slices were embedded in quadrants. The paraffin-embedded sections were stained with haematoxylin and eosin and were systematically examined for prostate disease [17].

Figure 1. Age distribution of patients examined.

3. Results
3.1. Study Population
All of the patients were black Africans who resided in
Ibadan, South-West Nigeria and its environs. The most
common causes of death were cardiac diseases (38%),
Copyright © 2013 SciRes.

Figure 2. Distribution of mean weight of prostate gland
with age group.
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3.4. Types of Prostate Lesions
The most common lesion identified was nodular hyperplasia (Figure 3), accounting for 64 (81%) of the cases.
Five patients (6.3%) had incidental adenocarcinoma
(Figure 4), one patient (1.3%) had isolated chronic
prostatitis and three patients (3.8%) had schistosomiasis
(Figure 5). These three were associated with adenocar

cinoma and with nodular hyperplasia in one case each,
and schistosomiasis was isolated in the third case. Eight
(10.1%) of the patients in the present study had normal
prostate glands. In all, about 90% of the study population
had some disease in the prostate gland. Table 1 summarizes the causes of death with the corresponding Gleason’s grades of prostatic adenocarcinoma amongst the
five cases that had incidental prostatic adenocarcinoma.

4. Discussion

Figure 3. Photomicrograph showing nodular hyperplasia in
prostate of a 30-year-old man who died of perforated peptic ulcer disease (Haematoxylin and eosin).

Figure 4. Photomicrograph showing Gleason grade 2 score
4 adenocarcinoma in the prostate (Haematoxylin and eosin).

A total of 79 prostate glands from adult males aged 30
years and above who died of non-prostate related diseases were analysed. Due to a global decline in autopsy
rate and improved diagnostic methods in this modern era,
we were unable to attain high numbers of cases as in the
first autopsy study of prostate disease performed by Rich
in the early 1930s to determine the frequency of occurrence of occult carcinoma of the prostate at the Johns
Hopkins Hospital, USA, which included 292 cases [18].
High frequencies of incidental carcinoma of 18.8%
and 14% have been recorded among Caucasians by Stamatiou et al. from Greece and Rich from the USA, respectively [19,20]. Soos from Hungary recorded a 38.8%
prevalence of incidental prostatic adenocarcinoma amongst 139 patients seen at autopsy [21]. There appears
to be a higher number of subclinical prostate cancer cases
in Caucasians when compared with 6.3% of incidental
adenocarcinoma recorded in this study. Most Caucasian
studies recruited men aged 40 years and above, and this
could probably explain the reason why the frequency
appears higher since prostatic adenocarcinoma incidence
is known to increase with age.
The peak occurrence of adenocarcinoma in this study
was in the sixth decade of life, with a subsequent gradual
decline. By contrast, Franks in 1954 reported a peak occurrence of prostate cancer among Caucasians in the
eighth decade of life [22].
Two cases of the adenocarcinoma showed Gleason
score 4 and 5 each while the remaining 3 cases had
Gleason score 6 each (Table 1).
Table 1. Summary of clinical and pathological bio data of
the five patients with incidental adenocarcinoma of prostate.

Figure 5. Photomicrograph showing calcified ova of Schistosoma haematobium in the prostate of a 30-year-old man
(Haematoxylin and eosin, ×400).
Copyright © 2013 SciRes.

Age (years)

Anatomical diagnosis

Gleason’s grade and score

36

Craniopharyngioma

Grade 3 score 6

50

Road traffic accident with
severe head injury

Grade 3 score 6

60

Hypertensive intracerebral
haemorrhage

Grade 3 score 6

63

Miliary tuberculosis

Grade 2 score 4

73

Hypertensive heart disease

Grade 3 score 5
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Nodular hyperplasia was observed in 64 (81%) cases.
55.7% of those who were aged 50 and above showed
evidence of nodular hyperplasia while only 17.4% of
those between 30 and 49 years showed nodular hyperplasia. The findings are also comparable with the findings
by Berry et al. in 1984 where he summarized five autopsy series addressing the prevalence of histological
nodular hyperplasia according to age, and they noted that
nodular hyperplasia was never observed in men less than
30 years of age while about 50% of men in the sixth
decade of life had histological nodular hyperplasia of the
prostate [23]. In the present study, 91.3% and 100% of
men in the sixth and ninth decades of life had nodular
hyperplasia.
Several Caucasian studies show that prostatic carcinoma discovered in asymptomatic patients at autopsy are
usually well differentiated adenocarcinomas with a
Gleason score of between 2 and 4, and only very few are
poorly differentiated with Gleason score of 6 to 7 [18,
21-25]. In the present study, prostatic intraepithelial neoplasia (PIN) was not recorded. By contrast to these observations, Sakr et al. from the United States found that
as many as 34% of men in their 40 s exhibited high grade
prostatic intraepithelial neoplasia (HGPIN) [26]. An autopsy study by Sakr and colleagues revealed that HGPIN
occurred in 57% of African American men and 33% of
Caucasian American men [27]. In an autopsy series from
Hungary it was noted that in the age group 81 - 95 years,
60% of men had HGPIN [21]. The absence of HGPIN
and the relatively low frequency of incidental carcinoma
in the data obtained in this study apparently contrasts
with the documentation of a high prevalence of prostatic
adenocarcinoma in the American black population [2832]. HGPIN is an important precursor lesion of prostate
cancer [30], although some authors still believe that consensus have not been reached as to the risk of cancer following the diagnosis of HGPIN [1]. Therefore, the absence of HGPIN in this study is surprising, since prostate
cancer is the most common malignancy in Nigerian
males. Vainer et al. and Gill et al. demonstrated that partial embedding of radical prostatectomy specimen loses
minor information as regards the grading and staging of
prostatic tumour. They did not discuss the context of
absence or presence of HGPIN using this technique.
They noted that this information loss may affect the
planning of post-surgical treatment and follow-up [17,
33]. In addition, Bostwick and Meiers documented that
complete sampling was found to give a significant increase in positive surgical margins. They also noted that
the presence and extent of staging of adenocarcinoma
were directly related to the number of tissue blocks submitted for histologic examination [34]. In this study, partial embedding sampling method was used and a complete absence HGPIN in this study may not be unconCopyright © 2013 SciRes.
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nected with the sampling methods used.
None of the carcinomas in this study showed evidence
of perineural invasion or distant metastasis in agreement
with other studies done elsewhere [21-25,35]. Chronic
prostatitis was discovered in association with other lesions in this study. Only one patient had isolated chronic
prostatitis representing 1.3% of the 79 men. There were
three (3.8%) cases of schistosomiasis of the prostate
without concomitant bladder infestation, in this study.
However, in a study of 499 autopsy cases by Edington et
al. in Ibadan in 1975 (about 37 years ago), S. haematobium infection was seen in 98 cases (19.6%), out of
which the prostate gland was involved in 8.16% of cases,
histologically [36]. This reduced incidence might reflect
a change in disease trend over the past 37 years due to
improved health care and disease awareness. In another
autopsy study performed by Gelfand M. et al. on 300
males in Rhodesia (now Zimbabwe) prostatic schistosomiasis was found in 20.7% of cases [22].These findings were rather high compared to the 3.8% incidence
found in this study. More cases of schistosomiasis may
have been found in this study if potassium hydroxide
were used to digest the prostate gland, as was done in the
two earlier African studies cited [37].
One interesting case of prostatic schistosomiasis in the
present study also had concomitant prostatic adenocarcinoma and miliary tuberculosis. Several authors have reported anecdotal associations between prostatic adenocarcinoma and schistosomiasis of the prostate gland [24,
38-41]. Cohen et al. reported on 3 patients aged from 27
to 29 years who lived in a schistosomiasis endemic rural
community in South Africa and presented with elevated
serum prostatic specific antigen (PSA), intense infestation of the prostate gland with Schistosoma haematobium
and advanced prostatic adenocarcinoma [38]. Godec et al.
documented a case of carcinoma of the prostate gland
occurring synchronously with S. Mansoni in a 49 years
old Puerto Rican born man living in the United States for
25 years [39]. A 55 year old man of Ghanaian extraction
who had resided in Canada for 19 years was reported by
Ma and Srigley of having prostate carcinoma concurrently with schistosomiasis of the seminal vesicle though
the schistosomiasis did not involve the prostate gland
[40]. Basílio-de-Oliveira C.A. et al. reported a case of 68
years old Brazilian man with S. mansoni prostatic infestation occurring with adenocarcinoma of the prostate [41].
Elevated levels of urinary beta glucuronidase have been
reported with patients with vesical schistosomiasis,
which accounts for the increased occurrence of bladder
cancer in these cases. However, the relationship between
schistosomiasis and prostatic adenocarcinoma is not clear
[40]. Some epidemiological, genetic and cell biological
studies suggest a relationship between inflammation and
prostatic carcinoma. The class glutathione S-transferase
OJU
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(GSTP1) gene encodes an enzyme that acts as a carcinogen detoxifier. GSTP1 is believed to be a “caretaker”
gene, because it actively protects the cell from oxidative
genome damage mediated by carcinogens and electrophilic compounds. Cells lacking GSTP1 accumulate oxidized DNA bases in response to oxidative stress, a situation that may occur at sites of inflammation [42,43].
There was an incidental case of craniopharyngioma in
one of the patients with prostatic adenocarcinoma. Activation of HER1 has been demonstrated by polymerase
chain reaction and Western Blotting in cases of craniopharyngioma [44]. The EGFR related gene products
HER2 and HER4 have been linked to prostate carcinogenesis. While increased HER2 appears to confer reduced survival, HER4 over expression is associated with
increased survival [45]. It is not clear whether all these
relationships will explain the simultaneous occurrence of
prostatic carcinoma and craniopharyngioma. However,
the occurrence of two distinct lesions at a young age
makes one wonder if in fact there might be a common
genetic link between the two lesions. Further studies are
required to delineate this.
In the present study, focal prostatic atrophy was observed in 24.1% of the cases. The peak frequency was in
the seventh decade of life. It has been observed that
prostatic atrophy commences during the 5th decade, with
continued progression of the process into the 8th decade
[8,46]. It has been suggested that there is a possible link
between prostatic atrophy, high-grade prostatic intraepithelial neoplasia (HGPIN) and/or carcinoma [9]. However, the association between partial atrophy and HGPIN
and carcinoma remains controversial [9].
Metaplastic changes were observed in eight (10.1%) of
the 79 patients. Four (50%) of these cases had evidence
of chronic inflammatory cell infiltration, mainly lymphocytes. One of the cases with lymphocytic infiltration
in addition harboured numerous calcified ova of Schistosoma haematobium. These finding are in agreement
with the documentations in the literature that prostatic
metaplastic changes may be associated with trauma, inflammatory lesions of the prostate or evidence of hormonal therapy [6].

5. Conclusions
In conclusion, this study has highlighted several important findings in the prostates of asymptomatic Nigerian
adult males. There was a striking observation of a low
frequency of incidental carcinomas and high-grade prostatic intraepithelial neoplasia in this and a similar study
in Lagos.
Schistosomiasis was seen in 3 (3.8%) of prostates.
Each of the cases was associated with adenocarcinoma
and with nodular hyperplasia while a case had neither
adenocarcinoma nor nodular hyperplasia association.
Copyright © 2013 SciRes.

Limitations to identifying HGPIN have been addressed
by the use of immunohistochemistry markers p63, 34βE12
as well as alpha-methyl acyl coA racemase (AMACR) in
some situations. The use of these markers in future studies will help validate the frequency seen in this study.
This important observation suggests that progression
through PIN to carcinoma is not common among Nigerian Africans and supports the current view of aggressive
disease in this population.
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