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DEFINITIONS

Atypical Adenomatous hyperplasia - localized proliferation of small acini 

within the prostate

Benign prostatic hyperplasia - hyperplasia of prostatic stromal and 

epithelial cells

Latent cancer -  incidental microscopic cancer.

Occult cancer- cancer of the prostate that is not seen microscopically in 

the prostate

Precancer -lesions with malignant potential that precede cancer 

Prostatic intraepithelial neoplasia -  dysplasia of the epithelium lining 

prostate glands.

Corpora amylacea- round laminated bodies derived from proteinaceous 

secretions.
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1.0 ABSTRACT

Introduction: The main diseases of the prostate are prostatitis, benign prostatic 

hypertrophy and prostate cancer. One in ten men will develop clinically significant 

prostate cancer in their lifetime. Men who are diagnosed in their 50s and 60s 

probably started to develop the disease in their 30s and 40s. Prostatic 

Intraepithelial Neoplasia has been associated with prostate cancer on 

epidemiologic, clinical, genetic, and molecular levels.

Objective: To determine the prevalence of carcinoma of the prostate, high grade 

prostatic intraepithelial neoplasia (HGPIN), low grade prostatic intraepithelial 

neoplasia (LGPIN),benign prostatic hyperplasia, atypical adenomatous 

hyperplasia, squamous metaplasia and prostatitis in autopsy prostate specimens 

and compare the findings with those from other geographical areas.

Design: Descriptive cross-sectional study conducted from November 2006 to 

October 2007.

Setting: The KNH mausoleum, the City Mortuary, Nairobi and the histopathology 

laboratory, University of Nairobi.

Subjects: One hundred and three prostates removed at autopsy from men aged 

twenty years and above who were not known to have prostate pathology. All the 

subjects were black Africans.

Methods: A total of 103 prostatic gland specimens were examined by standard 

histopathological methods. The glands were fixed in 10% formalin, weighed, 

sliced at 2-4mm intervals from the apex to the bladder base and then paraffin 

embedded.
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The paraffin blocks were sectioned with a microtome to 5pm sections that were 

mounted on microscopic slides. The histological slides were stained with 

haematoxylin and eosin. They were then examined by the principal investigator 

and the diagnoses confirmed by the supervisor. Another pathologist 

counterchecked some of the slides.

Outcome measures: Age, prostate weights, benign prostatic hypertrophy, atypical 

adenomatous hyperplasia, squamous metaplasia, prostatitis, corpora amylacea, low 

grade prostatic intraepithelial neoplasia, high grade prostatic intraepithelial 

neoplasia, prostatic carcinoma.

Results: All the 103 prostate gland specimens were processed and the histological 

results analyzed using the SSPS software. The average weight of all the specimens 

was 27.8 grammes. Four of the specimens were more than 40 grammes. 

Microscopy showed that 31.1% were essentially normal, 29.1% had chronic 

prostatitis, 27.2% microscopic hyperplasia, 23.3% LGPIN, 15.5%HGPIN, 10.7% 

atypical adenomatous hyperplasia, 1% prostate carcinoma in a 48 year old, 7.8% 

squamous metaplasia. Corpora amylacea was seen in 25.2% of the specimens. The 

mean prostate weights increased with age. Microscopic benign prostatic 

hyperplasia increased from 15.8% in the fourth decade to 80% in the seventh 

decade. Low grade prostatic intraepithelial neoplasia was 24% in the third decade, 

increasing to 28.6% in the fifth decade. High grade prostatic intraepithelial 

neoplasia was 4% in the third decade, increasing to 40% in the seventh decade. 

Conclusion: Premalignant lesions of the prostate are common in black Africans. 

The prevalence of incidental carcinoma was very low in this study. Benign 

prostatic hyperplasia starts early and increases with age. Chronic prostatitis was 

common in all age groups and it did not follow a particular pattern. Corpora 

amylacea was seen in all age brackets.
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Recommendations: Another study of the same nature that involves, as well other 

investigative modalitities like immunohistochemistry.

Setting up a national policy on the basis of that o f cancer of the cervix.

2.0 INTRODUCTION

The prostate is a gland of the male reproductive system that wraps around the 

urethra and serves to add nutritional secretions to sperm. It is 30% muscle and the 

rest is glandular tissue. As a man gets older his prostate may increase in size. The 

common diseases of the prostate are: - Benign Prostatic Hypertrophy, Prostatitis, 

and prostate cancer. Prostate carcinomas arise from the peripheral zones of the 

prostate almost always from a posterior location. Prostatic intraepithelial neoplasia, 

a precursor for invasive prostate carcinoma usually involves an acinus or a cluster 

of acini but it can be more extensive.

3.0 LITERATURE REVIEW

One in ten men will develop clinically significant cancer in their lifetime. One 

of the misconceptions about prostate cancer is that it is “an old man’s disease. ” 

The truth is that prostate cancer runs prevalent in men in their forties and fifties. 

Prostate cancer can be also present for many years without causing any symptoms 

and is not often detected until it is at an advanced stage. Men who are diagnosed in 

their 50s and 60s probably started to develop the disease in their 30s and 40s.1

Prostatic Intraepithelial Neoplasia has been associated with prostate cancer on 

epidemiologic, clinical, genetic, and molecular levels. The frequency of PIN in 

prostates with cancer has been shown to be significantly increased compared with 

that in prostates not harboring carcinoma (82% versus 43%). Increasing frequency 

of PIN with advancing age and its association with cancer has been reported.2,3
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Prostate cancer is slow growing, taking many years to replicate and double enough 

to cause symptoms. It is one of the one of the “better” cancers to get since it is 

curable if detected early. However it is still a major cause of cancer deaths. In 

South Africa, it is ranked third, causing 10.7% of all male cancer deaths .4

Autopsy studies in Hungary, of men above twenty years have shown a 38.8% 

prevalence of latent cancer and HGPIN. Both were detected in the third decade and 

the incidence was seen to increase with age. In the age group 81 to 95 years 86.6% 

and 60% o f men had prostate cancer and HGPIN respectively .5 An Indian study 

showed a 7.02% prevalence o f latent cancer in men aged above fifty years .6 In the 

USA, the incidence of latent prostate cancer has been to increase from 20% in men 

in their fifties to 70% in men between 70 and 80 years .

In Nigeria, an autopsy prostate study, where the median age of necropsy cases
o

was 50.0 years showed a prevalence of 6.7%.

In Greenland, a study of 67 autopsy prostates showed only one case of latent 

carcinoma .9 A Spanish study that involved examination of 162 consecutive 

autopsy prostates of men aged 20-80 years showed a 3.58%, 8.82%, 14.28%, 

23.80%, 31.7 %and 33.33% prevalence of latent cancer the 3rd, 4th, 5lh, 6th, 7th, and 

8th decade respectively. That o f HGPIN was 7.14%, 11.75%, 35.71%, 38.06%, 

45.40% and 48.15% respectively l0. In a 10 year (1979-1988) retrospective Italian 

study of 3942 prostates, an increase of both PIN and incidental prostate cancer was 

noted.11 This tallied with a Scandinavian study.12

A USA study of one hundred autopsy prostates of men aged twenty to forty 

years found atypical hyperplasia (mild to moderate) in 10% of the 20-29 age group 

and 24% in the 30-40 age group.13 The results o f prostate autopsy of 100 men 

aged above 50 in Germany suggested that dysplasia of the prostate may represent a 

potential precancerous lesion.14 In the USA it has been shown that African- 

American men with clinically localized prostate cancer tend to have more

4



advanced stage at the time of radical prostatectomy compared with Caucasian men. 

Black males are at a higher risk of dying from cancer of the prostate than white 

males; the disease is more common, starts earlier, and is more aggressive.15 

In Michigan two hundred and forty nine prostates from men aged 20-69 years were 

evaluated for the presence of PIN and carcinoma. The histologic diagnoses of all 

positive cases were as follows: seventy seven percent of the prostates with HGPIN 

harbored adenocarcinoma, whereas the frequency of cancer in the prostates without 

HGPIN was 24%. High Grade Intraepithelial Neoplasia was encountered in 0, 5,

10, 41 and 63% of men in the third, fourth, fifth, sixth and seventh decades 

respectively. The corresponding figures for invasive carcinoma were 2, 29, 32, 55 

and 64% respectively.16

Results of a Japanese autopsy prostate study o f men aged over 90 years showed 

latent carcinoma in 17 cases (58.6%), all in the peripheral region. The majority of 

these latent carcinomas were considered to correspond to stage A 1 tumors.17 In 

another Japanese study of autopsy prostates a positive relationship was shown 

between HGPIN and latent prostate cancer.18

Prostate cancer incidence and magnitude in black African has been 

misunderstood and underestimated in the past. It is perhaps the most common 

urological malignancy affecting black Africans.19

Atypical adenomatous hyperplasia has been identified in men under the age of 

30. Brawn PN et al documented the presence o f atypical hyperplasia in prostates 

of men aged twenty to forty years in a study that involved microscopic 

examination of necropsy autopsy prostates.21

In a study by Stamatiou K et al, microscopic benign prostatic hypertrophy 

was seen in 65.5% of 212 consecutive autopsy prostates in men aged between 30 

and 98 years. In that study atypical adenomatous hyperplasia and latent prostate 

carcinoma accounted for 15.5% (33 cases) and 18.8% (40 cases respectively).22
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4.0 RATIONALE

At KNH, Magoha noted in 1995 that patients with prostate cancer presented 

late with symptoms of prostatic obstruction. In 2000, Magoha confirmed the 

same.19 Incidence of prostate cancer is likely to increase with changing lifestyles 

and increased life expectancy. Studies done elsewhere on the frequency of 

precancer and cancer of the prostate have shown, surprisingly, the appearance of 

precancer as early as the third decade of life.

The findings of this study would determine the frequency of latent prostate 

cancer, premalignant lesions and other benign lesions of the prostate in KNH 

mausoleum and the City mortuary, Nairobi. This could provide a basis for a 

screening programme to be set up, like that of cancer of the cervix.

4.1 Justification

(i) Studies of the prevalence o f prostate cancer and precancer as well as 

other prostate pathology have been done in several countries.

(ii) No local studies have been conducted.

(iii) This study would provide that data.

4.2 Broad objective

I o carry out a histological study to determine the prevalence of benign, 

premalignant and malignant lesions in autopsy prostate specimens in men aged 

twenty years and above.

6



4.3 Specific objectives

(i) To determine the proportion of men with benign prostatic hyperplasia, 

LGPIN, HGPIN, latent prostate cancer, and any other prostate pathology.

(ii) To correlate the various pathologies with age at autopsy.

(iii) To compare and contrast the findings of this study with those from other 

countries.

(iv) To use the findings as a basis for recommendations on establishment of a

screening programme to be set up.

4.4 Hypothesis

The prevalence of benign, precancerous and malignant lesions of the prostate is not 

different from that in other countries.

5.0 STUDY DESIGN

This was a descriptive cross-sectional study that involved the histological 

examination of one hundred and three consecutive series of autopsy prostate glands 

of men aged above twenty (20) years.

Study area

The area of study was the KNH Mausoleum and City Mortuary, Nairobi. The 

KNH mausoleum is where bodies of patients who die in the KNH wards are taken 

awaiting collection by relatives. In the year 2004 one hundred and seventeen 

autopsies were done, out of those forty-five were o f men aged above twenty years. 

In the year 2005, one hundred autopsies were done and fifty-two were of men aged 

above twenty years
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The CM handles the bulk of bodies from Nairobi and its environs as well as 

bodies that have been referred for postmortem from various districts. An average 

of ten postmortems is done in a day.

Study population

The study population involved men aged twenty years and above who had died 

and their bodies taken to the KNH mausoleum or the CM, Nairobi for an autopsy 

to be performed. The commonest cause of death was trauma.

Inclusion criteria were: -

(i) Age at death twenty years and above. The age was obtained from clinical 

records, police records, from relatives, or from identification cards.

(ii) Death from homicide, accident, sudden death at home or death from 

other medical or surgical conditions, unrelated to the prostate.

Exclusion criteria were: -

(i) Known history of prostate disease. Information from the file records and 

history where possible.

(ii) Previous urological surgery. Information was obtained from clinical 

notes or the presence of scar seen at post mortem.

(iii) If the body was already decomposed/decomposing.

(iv) Where relatives did not consent.

Sample size determination 

Using the formula n = Z2(p-l)p

d2
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where:-
n = sample size,
Z —Z statistic for a level of confidence (for level of confidence of 95% Z is 1.96) 
P = expected prevalence (prevalence of incidental cancer in a Nigerian autopsy 
study, 6.7% P= 0.067) 8 
d -  precision
(In proportion of one; if 5%, d  = 0.05).

1.96x1.96(1-0.067)0.067 = 9 6

0.05x0.05

Ninety six autopsy prostates were required for the study. 

(One hundred and three prostates were used in this study)

6.0. METHODOLOGY

(a) Identification

Identification of bodies where a postmortem had been requested and that fitted the 

inclusion criteria with the help of the staff at the KNH Mausoleum or the CM. 

Consent was from wife, next of kin, or other relatives where applicable. Either the 

research assistant(s) or the principle investigator got the consent the relative at the 

venue of the post mortem. (Appendix I).

(b) Removal o f  the prostate

The whole prostate gland was removed during the postmortem. The principle 

investigator participated fully in all the postmortems where the prostate glands 

were removed.
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(c) Transport

Each prostate gland specimen was put in a plastic container containing 10% 

formalin and taken to the KNH pathology laboratory. The specimens were fixed 

for about two weeks before processing.

(d) Weighing the prostate.

The prostate gland’s weight was recorded in grammes using the Avery® balance at 

the KNH histology laboratory.

d) Processing the prostate (Blocking and histological slide preparation)

The prostate specimens were processed using the Ackerman’s surgical Pathology 

method for Radical Prostatectomy. (Appendix II- blocking and sectioning). Slicing 

was done at 2-4 mm from the prostatic apex to the base of the bladder. Microtome 

sections of 5pm were made and mounted on slides. Depending on the size of the 

prostate a minimum of six histological slides was achieved for the smallest 

prostate. The highest number of slides per prostate was thirteen.

(e) Examination o f histological slides

The histological sections were examined by the principal investigator and 

confirmed by the supervisor for prostatitis, BPH, PIN, AAH, squamous metaplasia 

and prostate cancer which was graded using the Gleason grading. (Appendix iii)

(f) Quality control

(i) Specimens were fixed in formalin as soon as they were removed from the 

body to avoid autolysis.
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(ii) The histological slides were prepared with strict adherence to the standard 

operating procedures (SOPs) as outlined in appendix II.

(iii) The supervisor confirmed the histological diagnosis.

(iv) A second opinion was obtained from another pathologist who examined 

some of the slides to confirm the diagnoses.

(g)Data analysis

The data collected from this descriptive cross-sectional study was coded and 

analyzed using computer statistical software-SPSS 15.0®. The variables analyzed 

were: - age, benign prostatic hyperplasia, low grade prostatic intraepithelial 

neoplasia, high grade prostatic intraepithelial neoplasia, corpora amylacea and 

prostatitis. Some of the data was subjected to the chi- square test. The statistics was 

presented in graphs, tables, and percentages as discussed.

7.0 ETHICAL CONSIDERATIONS

• Authority to carry out the study was sought from the KNH Ethical and 

Research committee.

• Once approved by the Ethical Research Committee, a letter was written 

to the Director of the National Health laboratories explaining the nature 

of the study and the importance of using the City Mortuary in the study 

since it lies in the Director’s docket. Permission to use the city mortuary 

was granted.

• Confidentiality was observed in the study.

• The relative(s) would be provided with the histological results of their 

decedent if they requested.
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8.0 RESULTS

One hundred and three prostate gland specimens were removed at autopsy 

from bodies that met the inclusion criteria and where consent was given. The 

distribution of autopsy cases was 25(third decade), 38 (fourth decade), 28(fifth 

decade), 7(sixth decade) and 5 in the seventh decade. All the prostate glands were 

used in the study, although some showed features of partial autolysis. Age 

distribution is as shown in figure 1.

Figure 1: Age distribution of autopsy cases
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_  70
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Age: 21 years- 69 years (range- 48 years)

Mean -37.6 years (SD=10.2 years)

Median- 37 years

The mean age was 37.6 years (range 21-69 years). Standard deviation 10.2 years. 

The median age was 37 years. The majority were in the 30-39 year age bracket 

(36.9%). The 60-69 year old bracket had the least number (4.9%).
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The mean weight of the prostate gland specimens were as shown in figure 2.

Figure 2: Mean prostate weights for the various age brackets of the 
autopsy cases

There was an increase in mean prostate weights with age from 21.6g (20-29 year 

age bracket) to 39.2 (60-69 year age bracket), range -  17.6g 

Minimum weight- 15g, Maximum weight- 55g 

Median-27g, Mean-27.8g,

Std deviation-7.7.

Four of the prostate gland specimens weighed more than forty grammes.
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The number of blocks processed ranged from seven to thirteen. Microscopy 

findings are shown in figure 3.

Figure 3: Histology findings (n=103)
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Microscopy showed that 31.1% were essentially normal, 29.1% had chronic 

prostatitis, 27.2% microscopic benign prostatic hyperplasia, 23.3% LGPIN, 

15.5%HGPIN, 10.7% adenomatous hyperplasia, 1% prostate carcinoma, 7.8% 

squamous metaplasia. Corpora amylacea was seen in 25.2% of the specimens.
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Figure 4: Microscopic benign prostatic hyperplasia by age in years
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Microscopic benign prostatic hyperplasia (figure 4) was demonstrated from the 

fourth to the seventh decade. The frequencies were 15.8% in the fourth decade,

46.4 %( fifth), 71.4 %( sixth) and 80% in the seventh decade.

Figure 5: Atypical adenomatous hyperplasia by age in years
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Atypical adenomatous hyperplasia (figure 5) was appreciated from the fourth 

decade. The frequencies were 5.3% (fourth decade) 17.9 %( fifth decade), 28.6 %( 

sixth decade) and 40% (seventh decade).

Squamous metaplasia was demonstrated in the third (4%), fourth (2.6%) and the

Figure 7:Prostatitis by age in years
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Prostatitis was demonstrated in all the age brackets and no particular trend was 

appreciated in its frequency. The lowest prevalence was seen in the fifth decade 

(21.4%) and the highest in the seventh decade (60%) as shown in figure 7.

Corpora amylacea was appreciated in all the five age brackets as shown in 

figure 8.

Figure 8: Corpora amylacea(%) by age in years
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No particular trend was observed in its frequency. The lowest was in the third 

ecade (16%) and the highest in the sixth decade (42. 9%)

Figure 9: Low grade prostatic intrepithelial by age in years
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Low grade prostatic intraepithelial neoplasia (figure 9) was recorded in the third 

decade (24%), fourth decade (26.3%) and the fifth decade (28.6%).

Figure 10: High grade prostatic intraepithelial neoplasia by age in
years
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High grade prostatic intraepithelial neoplasia was recorded in all the five age 

brackets. The frequencies were observed to increase with age. The frequencies 

were 4% (third decade), 7.9 %( fourth decade), 28.6% (fifth decade), 28.6% (sixth 

decade) and 40% in the seventh decade (figure 10).

One case of incidental prostatic carcinoma corresponding to Gleason grade 2 

was seen. This was from a forty eight year old male with a forty five gramme 

prostate. This prostate also had prostatic intraepithelial neoplasia.
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Plate 1: Some of the histological findings
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Table 1: Comparison of adenomatous hyperplasia and microscopic BPH

AAH TOTAL

Microscopic

BPH

Yes (%) No (%)

Yes 8 (72.7) 20(21.7) 28(27.2)

No 3(27.3) 72(78.3) 75(72.8)

TOTAL 11(100) 92(100) 103(100)

OR 9.6(2.3-39.6) P = 0.001

There was a statistically significant relationship between benign prostatic 

hyperplasia and adenomatous hyperplasia.

Table 2: Comparison of adenomatous hyperplasia and CAM

CAM TOTAL

HYPERPLASIA Yes (%) No (%)

Yes 5(19.2) 23(29.9) 28(27.2)

No 21(80.8) 54(70.1) 75(72.8)

TOTAL 26(100) 77(100) 103 (100)

P = 0.445
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The relationship between adenomatous hyperplasia and presence of corpora 

amylacea was not statistically significant.

9.0 DISCUSSION

Several autopsy studies have been carried out to determine the frequencies of 

high grade prostatic intraepithelial neoplasia, incidental prostatic carcinomas as
• O'!well as other prostate pathologies.

Data from various autopsy studies have shown microscopic benign prostatic 

hyperplasia from as early as the third decade of life. In those studies similarities 

between age specific prevalences have been observed. Four autopsy studies from 

Japan have shown occurrence from the third and fourth decades. In these studies
•  23 24 23 26the prevalences have been noted to increase in a linear fashion . ’ ’ ’

Aso et al in a Chinese study showed microscopic benign hyperplasia from the 

third decade with an increase of prevalence of up to 100% in the eighth and ninth 

decade ,27 An average of autopsy BPH prevalences quoted in one study from 

England, Austria, Denmark, Norway and USA showed a similar trend. A 

comparison of various autopsy studies and this study is shown below in table 3. 

Men diagnosed with BPH have been reported to be more likely (by as much as
29fivefold) to develop prostate cancer than are aged matched controls.
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Table 3: Comparison of microscopic BPH from autopsy studies

study

S a m p le  n u m b er  p era g e  b r a c k e t  (%  w ith  m icro sco p ic  B P H )

2 0 -2 9 3 0-39 4 0 -4 9 50-59 60-69 70-79 8 0 -

tarube , K et al 

lapan

1%1)N=755

6 (0 ) 3 6 (8 .3 % ) 112(20 .5% ) 2 09(32 .1% ) 2 0 9(58 .5% ) 148(71.8% ) 35(77.1

Botsw ick et al 

eview. E u rop e  

nd U S(1991) 

*=1154

59(0) 67 (1 .5 % ) 8 3 (2 1 .7 % ) 216(42 .1% ) 3 0 7(67 .4% ) 309(82.8% ) 113(85

Aso Y .et al. 

eview.

:bina (1991) (N  

ot given

0 9 % 3 5 % 44% 6 5 % 100% 100%

This stu d y  

N =103

25(0) 38(15.8% ) 2 8 (4 6 .4 % ) 7(71 .4% ) 5 (8 0 % ) — —

In this study microscopic BPH was observed from the fourth decade. The 

prevalence was observed to increase with age. The local prevalences were 

observed to be higher when compared with those of corresponding ages from other 

studies. The sample in this study was however very small when compared with 

those other studies. The mean prostate weights were observed in this study to be 

higher than that of another autopsy study as reported by Berry et al. ' The table 

below shows that comparison.
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Table 4: Comparison mean prostate weights for the various age brackets

Study

Mean prostate weights in grammes

20-29 30-39 40-49 50-59 60-69 70-79

Berry et al 

( N not 

given)

19.2 20.2 22.6 27.1 30.1

This study 

(N =103)

21.6 25.9 31.5 37.9 39.2
—

In this study, atypical adenomatous hyperplasia was seen from the fourth 

decade and prevalence was seen to increase with age. A relationship was observed 

between the atypical adenomatous hyperplasia and microscopic BPH (p = 0.001).

A study by Brawn PN, Speights VO et al showed atypical hyperplasia of 20% in 

the third decade and 24% in the fourth decade.31 Atypical hyperplasia may occur 

by itself or in association with prostatic carcinoma especially in older men . It has 

been noted in some studies that it can be confused with prostate adenocarcinoma 

grade 1 or 2 and vise versa.33 It has also been shown to arise in prostates with 

concomitant BPH and has been placed as an intermediate lesion between BPH and 

latent histological carcinoma of the prostate .34 Other studies have indicated it to be 

premalignant or be in fact prostatic carcinomas 35, yet others have regarded it to be 

of undetermined oncological significance .36 No significant relationship was 

observed between the presence of atypical adenomatous hyperplasia and the 

presence of corpora amylacea.

There have not been many studies where the prevalence of low grade prostatic 

intraepithelial neoplasia has been documented; indeed many pathologists do not 

report it. In this study the prevalences were seen to increase with age from 24% 

in the third decade, 26.3% in the fourth decade and 28.6% in the fifth decade. Sakr
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et al reported the same trend in 1993 in a United States population review of 9% in 

the third decade, 20% in the fourth decade and 34% in the fifth decade.38 In this 

study the prevalence in the third decade was higher than that reported by Sakr; 

however the prevalences in the fourth and fifth decades were comparable.

Table 5: Comparison of LGPIN from autopsy studies

Study

Sample number per age bracket(% with LGPIN)

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

Sakr WA et al 

Michigan. 1993 

(N=140)

35(9%) 55(20%) 50(34%)

This study 

(N=103)

25(24%) 38(26.3%) 28(28.6%)

Several studies have been done to document the presence of high grade 

prostatic intraepithelial neoplasia at autopsy, in prostatectomy specimens and in 

prostate biopsies. In many of them the presence of HGPIN was appreciated from 

the third decade of life and its frequency was seen to increase with age. In this 

study the prevalences were 4% in the third decade, 7.5% in the fourth decade, 

28.6% in both the fifth and sixth decades and 40% in the seventh decade .No two 

studies have been documented to produce exactly the same results.39’40’41’42 

This is shown in table 6 below. Sakr et al has shown varying prevalences for 

two African American populations and the same for two Caucasian populations.
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That study reported higher prevalences in the two African American populations 

compared to the two Caucasian populations. The African American prevalence 

was higher that o f US average reported by Bostwick, DG et al in 2006. A Spanish 

study of autopsy prostates in Mediterranean Caucasians showed results that were 

different from the American Caucasians.10
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Sample number per age bracket( % with HGPIN)

Table 6: Comparison o f HGPIN from  various autopsy studies

Study

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

Manuel S et al. 

Mediterranean 

Caucasian. 2003 

( N not given)

28(7.1%) 35(11.8%) 15(35.7%) 20(38.0%) 21(45.4%) 27(48.2%)

US prevalence 

2006Bostwick,DG 

. ( N not given)

15.2% 24.0% 47.3% 58.4% 70.

Sakr et al. African 

American. 1995.

N=152

8 18% 31% 69% 78% 86%

Sakr et al. 

American 

Caucasian 1995. 

N=370

14% 21% 38% 50% 63%

American study of 

652 autopsies 

African Americans 

and Caucasians 

respectively. 

(2007)

7% 26% 46% 72% 75% 91%

8% 23% 29% 49% 53% 67%

This study( N= 

103)

25(4%) 38(7.5%) 28(28.6%) 7(28.6%) 5(40%)

Note: The sample sizes and the number of cases in the various age brackets were 

note given in most of the studies.
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In this study only one case of incidental prostate carcinoma was appreciated. 

This was seen in a 36g prostate from a 48 year old and it corresponded to Gleason 

grade 2. Other studies have shown varied results. A Greenland study of 61 autopsy 

prostates showed one case of incidental prostate carcinoma in a 73 year old, in a 

study where the minimum age was 18 years and the mean age was 58 years.9 In 

Nigeria an autopsy prostate study where the median age at necropsy was 50 years 

showed a prevalence of 6.7%. Other autopsy studies have produced varied 

results.8

A Spanish study of 162 autopsy prostates, prevalences of 3.6, 8.8, 14.3, 23.8,

31.7 and 33.3% in the third, fourth, fifth, sixth, seventh and eighth decade 

respectively.10

In another study (September 2007) Magoha 19 reported a 2.1% prevalence of 

carcinoma of the prostate in Ugandan Africans from 2162 autopsies.
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A summary o f various studies is shown in table 7.

Table 7: Autopsy Prevalence Rates of Prostate Cancer worldwide

Age (Yrs) %us

W hite0 '44

%us

Black43'44

% Spain 45 "/.Japan 44 %Greece47 "/oHungary4*

21-30 8 8 4 0 0 0

31—10 31 31 9 20 0 27

41-50 37 43 14 13 2.6 20

51-60 44 46 24 22

5.2

28

61-70 65 70 32 35 13.8 44

71-80 83 81 33 41 30.9 58

81-90 0 0 0 48 40 73
___

Total
1

34.6 36.9 18.5 20.5 18.8 38

The prevalence of the various prostate lesion is different from he other studies 

quoted. The hypothesis is rejected.

10.0 CONCLUSIONS

Low grade prostatic intraepithelial neoplasia and High grade prostatic 

intraepithelial neoplasia begin in the third decade. Both lesions become more 

frequent with increasing age. Microscopic BPH starts in the fourth decade and 

becomes more frequent with increasing age. Prevalence of histologic prostatic 

carcinoma is very low. The prevalences of microscopic BPH and HGPIN are 

higher than those observed in other studies. Atypical adenomatous hyperplasia is 

commoner when compared with other studies. Squamous metaplasia is also
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common. Prostatitis and corpora amylacea are present in all age groups and none 

shows age preference.

11.0 LIMITATIONS

■ Many cases were omitted due to unavailability of consent early enough when

the body was still fresh.

■ Many bodies were not included due to obvious features of decomposition.

■ The age distribution was such that most of the postmortems were done on 

younger males, there were few postmortem cases involving the older age 

groups.

■ Some histological slides showed partial autolysis hence some important 

histological findings may have been missed.

12.0 RECOMMENDATIONS

■ Another study encompassing a larger geographical area and a larger sample 

size is recommended. There is need to use other modalities of picking out 

incidental carcinomas and prostatic intraepithelial neoplasia by use of 

immunohistochemical markers such as anti- keratin 34pE12 or p63. This 

study was carried out over a short period, the sample size was not large 

enough and most of the specimens were from the younger age groups.

■ There is need to screen for premalignant lesions and other benign lesions 

like BPH from the fourth decade of life. It would be paramount to have a 

national policy as that of Cancer of the cervix. This study has shown these 

lesions in men not known to be symptomatic.
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■ There is need to sensitize the population on the possibilities of incidental 

prostatic cancer and other prostatic lesions and the importance of routine 

screening despite having no symptoms.

30



13.0 REFERENCES

1. Robin’s Pathological Basis of Disease, the male genital tract, sixth edition. 

Saunders (ppl 025-1033) 2000

2. Barry MJ. Prostate specific antigen testing for early diagnosis of prostate 

cancer, New England Journal of Medicine 2001; 344:1373-1377

3. William GN, Angelo MD, Theodore L et al. Preneoplastic Prostate Lesions , An 

opportunity for prostate cancer prevention. Annals o f New York Academy of 

Sciences Vol 952 pg 125 Dec 2001

4. South African Medical Research Council (2001) website ww:.sahealthinfo.org 

Searched February 2006.

5. Gyorgyke S, Ioannnis T , Janos S et al. The prevalence of prostate carcinoma 

and its precursors in Hungary: An Autopsy study , European Urology Journal, vol 

45, Nov 2005 ,pp 739-744

6. Mitttal BV, Amin MB , Kinare SG. Spectrum of histological lesions in 185 

consecutive Prostatic specimens. J of Postgrad Med 1989; 35; 157-161

7. Epidemiological aspects of latent and clinically manifest carcinoma of the 

prostate. Journal of Cancer Research and Clinical Oncology vol 106 Number 3 pp 

210-=218 1983

31



8. Jackson MA, Ahluwalia BS , Atta EB et al. Characterization of prostate 

carcinoma among blacks, a preliminary report. Cancer chemotherapy report, 1975, 

59(1)3-15

9. Eric Dewailly, Gert Mulvad, Henning S et al. Inuit are protected Against 

Prostate cancer, Cancer epidemiology Biomarkers and prevention Vol. 12, 926- 

927, Sept 2003

10. .Manuel SC, Gabriel O. Manuel C et a l . Prevalence of Prostatic cancer and 

Prostatic intraepithelial Neoplasia in Caucasian Mediterranean males; an autopsy 

study, The Prostate. Vol. 54 issue 3 pp 238-247. 2002

11. Di Silvero F, Gentile V, De Matteis A et al. Distribution of inflammation , 

premalignant lesions, incidental carcinoma in histologically confirmed benign 

Prostatic hyperplasia: A retrospective Analysis. European Urology Journal Feb 

2003; 43(2): 164-175

12. Sakr WA, Billis A, Elkan P et al. Epidemiology of high grade intraepithelial 

Neoplasia. Scandnavia Journal o f Nephr Suppl. 2000;205:11-18

13. Brawn PN, Speights V, Contin J U et al. Atypica hyperplasia in prostates of 20 

to 40 year old men. J Clin Path 1989; 42:383-386

14. Schutze U. Correlation between dysplastic lesions and latent cancers of the 

prostate. An analysis of 100 autopsies. J Urol Nephrol. Sept 1984; 77(9): 529-535

15. Gabriel PH, Wael AS. Epidemiology of prostate Cancer. CA cancer Journal 

1997; 47:273-287

32



16 Sakr WA, Grignon DJ. Haas GP. Pathology of premalignant lesions and 

carcinoma of the prostate in African -American men. Semin Urol Oncology. Nov 

1998; 16(4): 214-217

17. Takahashi S, Shirai T, Hasegawa R et al. Latent Prostatic carcinomas found at 

autopsy in men over 90 tears old. Japanese J Clin Oncol. April 1992;22(2);117-221

18. Shinya Y. Takaaki I. Taku A et al. The possibility of ‘de novo’ cancer in the 

prostate , International Journal of Urology, Apr 2005; Vol 12 issue 4pg 361

19. Magoha G.A.O. Overview of prostate cancer in indigenous black Africans and 

Africans of African ancestry in Diaspora 1935-2007, East African Medical Journal 

; Vol 84 No 9 ( Supp) Sep 2007

20. Culberson DE et al. Atrophy and proliferation in the young adult prostate. 

Journal of urology 1987;13:53-6

21. Brawn PN et al. Atypical hyperplasia in prostates of 20 to 40 year old men. 

journal of Clinical Pathology 1989;42:383-386

22. Stamatiou K et al. Associations among benign prostate hypertrophy, atypical 

adenomatous hyperplasia and latent carcinoma of the prostate. Asian journal of 

Andrology. 2007;9 (2) 229-233

23. Karube K. Study on latent carcinoma of the prostate in the Japanese based on 

necropsy material. Tohoku J Exp

33



Med 1961;74:265-285.

24. Kato T. Histological study on hyperplasia of the prostate with special 

reference to histogenesis o f nodule. Jpn J Urol 1967;58:469-483.

25. Akimoto M. On the morphological alteration of the prostate. 11. A correlative 

histopathological study of the latent and manifested nodular hyperplasia of the 

prostate gland and senile changes o f the testis. Jpn J Urol

1967;58:8 14-841

26. Wada T, Furusato, M. Chronological changes o f histology in benign prostatic 

hyperplasia. In: Prostate Research Foundation . Diagnostic manual for benign 

prostatic hyperplasia. Tokyo: Kanahara, 1990:54-61

27. Aso Y, Chatelan C, Denis L et al. Proceedings o f the first International 

Consultation on Benign Prostatic Hyperplasia. Paris: Scientific Communication 

International, 1991 *.279-340

28. Bostwick DG, Montironi R, et al. Diagnosis of prostatic intraepithelial 

neoplasia: Prostate working group/consensusreport. Scand J Urol Nephrol Suppl

2000;205:3-10.

29. Armenian HK, Lilienfield AM et al .Relationship between benign prostatic 

hyperplasia and cancer of the prostate. British journal of Cancer. A prospective and 

retrospective study, Lancet 1974:53; 115-117.

34



30.Berry SJ, Coffey DS, Walsh PC, Ewing LL. The development of human benign 

prostatic hyperplasia. J Urol 1984;132:474-479.

31 .Brawn PN, Speights VO et al. Atypical hyperplasia in prostates o f 20 to 40 year 

old men. Journal o f Clinical Pathology 1989;42:383-386

32.Brawn PN. Adenosis of the prostate: a dysplastic lesion that can be confused 

with prostate adenocarcinoma. Cancer 1982;

49: 826-33.

33 Kastendieck H. Correlations between atypical primary hyperplasia and 

carcinoma of the prostate. Pathol Res Pract 1980: 169; 366-87.

34. Hoffman L, Putzke HP, Gunther I, Rodewald P, Erdmann T. Relations between 

atypical hyperplasia and latent carcinoma of the prostate. Z Urol Nephrol 1987:

80; 561-9.

35. Bostwick DG, Cooner WH, Denis L, Jones GW, Scardino PT, Murphy GP.

The association of benign prostatic hyperplasi and cancer of the prostate. Cancer 

1992; 70: 291-301.

36.Bostwick DG. Prospective origins of prostate carcinoma Prostatic 

intraepithelial neoplasia and atypical adenomatous hyperplasia. Cancer 1996; 78:

330-6.

university or n^B/
M t U i C A L  L .3H AH Y

35



37. Allam CK, Bostwick DG, Hayes JA, et al: Interobserver variability in the 

diagnosis of high-grade prostatic intraepithelial neoplasia and adenocarcinoma. 

Mod Pathol 1996 Jul; 9(7): 742-51

38.Sakr WA, Haas GP, Cassin BF, Pontes JE and Crissman JD: The frequency of 

carcinoma and intraepithelial neoplasia of the prostate in young male patients. J 

Urol. 150:379-385, 1993

39.Manuel Sa'nchez-Chapado, Gabriel Oet a l . Prevalence of ProstateCancer and 

Prostatic IntraepithelialNeoplasia inCaucasianMediterraneanMales:AnAutopsy 

Study The Prostate 54:238 -247 (2003)

40.Sakr WA, Grignon DJ, Crissman JD, Heilbrun LK, Cassin BJ Pontes JE, Haas 

GP. High grade prostatic intraepithelial neoplasia (HGPIN) and prostatic 

adenocarcinoma between the agesof 20-69: An autopsy study of 249 cases. In 

Vivo 1994;8:439-443.

41 .Sakr WA, Grignon DJet al. Epidemiology of highgrade prostatic intraepithelial 

neoplasia. Pathol Res Pract 1995;191:838-841.

42. Bostwick DG, Balcells FS, et al. Benign prostatic hyperplasia (BPH) and 

cancer of the prostate. International Consultation on Benign Prostatic Hyperplasia. 

Paris: Scientific Communication International, 1991:139-159

43. Matzkin H, Soloway MS. Cigarette smoking: a review of possible 

associations with benign prostatic hyperplasia and prostate cancer.

Prostate. 1993;22:277-290.

36



44.Shiraishi T, Watanabe M, Matsuura H, et al. The frequency of latent prostatic 

carcinoma in young males: the Japanese experience. In Vivo. 1994;8:445-447.

45. Akazaki K, Stemmermann GN. Comparative study of latent carcinoma of the 

prostate among Japanese in Japan and Hawaii. J Natl Cancer Inst. 1973;50:1137- 

1144.

46. Soos G, Tsakiris I, Szanto J, et al. The prevalence of prostate carcinoma and 

its precursor in Hungary: an autopsy study. Eur Urol. 2005;48: 739-744.

47. Koug XT, Xia TL, Gu FL. Study of the latent carcinoma of prostate in China. 

BJU. 1997;80(suppl 2):A895.

48. Stamatiou K, Alevizos A, Perimeni D, et al. Frequency of impalpable 

prostate adenocarcinoma and precancerous conditions in Greek male population: 

an autopsy study. Prostate Cancer Prostatic Dis. 2005;9:45-49.

37



14.0 APPENDICES

14.1 APPENDIX I 

Consent form

Histological reports o f autopsy prostates o f men aged above thirty years from 

June 2006 to February 2007, a cross-sectional descriptive study

My name is Dr N. Mbuuko, I am carrying out a study to determine the prevalence 

of assymptomatic, undiagnosed prostate cancer, its precursor and any other 

prostate pathology.

The prostate is a golf ball sized gland that envelops the urethra of men just as it 

exits the urinary bladder. It plays a reproductive role. As men get older the prostate 

increases in size, sometimes as to cause urinary flow obstruction. This increase in 

size may be benign. In some cases the prostate may become cancerous, in which 

case the patient is assymptomatic early in the course of the disease.

The objective o f this study is to determine the presence of hitherto unknown 

pathology in the prostate gland. My study involves the examinations of autopsy

prostates.

The results of the study can be availed to you, if so required. Your approval to my 

removing and examination of your deceased relative’s prostate is voluntary. This 

will not cause any structural change the appearance of the body.
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I.............................. do consent for my relative’s prostate to be included in the

study.

Signature.............................Date....................................

In case of any concerns you can contact

1. The ethical committee at KNH, tel.........................

2. Dr W.Waweru, Department of Human Pathology, University of Nairobi.

3. Prof. D. Gatei, Department of Human Pathology, University of Nairobi 

My contact is 0734 983432

Thank you for agreeing.
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14.2 APPENDIX II

In the KNH laboratory the processing was as follows: -

(a) 2-5mm sections made

(b) Sections were fixed

The sections were fixed in 10% formalin for over one hour.

(c) Histological slides were processed from the fixed sections as follows: -

i. Dehydration in ascending concentrations of alcohol, 70% and 80% thirty 

minutes each.

ii. Clear in chloroform, two changes of one hour each.

iii. Impregnate in molten wax, two changes of one hour each to give internal 

support.

iv. Blocking using molten wax to give external support. Label the blocks.

v. Trimming of the blocks to remove excess wax with a microtome.

vi. Sectioning with a microtome at a thickness of 3-5 microns.

vii. Floating in water bath 2 degrees below point of melting wax(56 degrees)

viii. Fishing with a clean slide smeared with adhesive.

ix. Labeling the slide. Transfer all the information on the block to the slide.

x. Melting the wax in the oven at 60 degrees or at 100 degrees for 10 

minutes.

xi. Dewaxing with xylene for a minimun o f ten minutes

xii. Removing xylene with descending concentrations of alcohol, 805, then 

70% then 505 and finally water.

xiii. Staining nucleus with Haematoxylin for five minutes

xiv. Differentiating with 1% acid alcohol to give contrast

xv. Bluing the nucleus with Scott’s water.
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xvi. Staining cytoplasm with eosin for 5 minutes.

xvii. Dehydrating with alcohol, clearing with xylene and mounting with DPX
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14.3 APPENDIX III

The Gleason grading system o f prostate cancer.

Grade 1: This grade consists of circumscribed masses of evenly placed uniform 

glands that closely resemble normal prostate glands. The cells have minimal 

nuclear changes.

Grade 2: The glands are similar to those in grade 1 but do not form circumscribed 

masses. There may be slight variation in size, shape, and spacing of glands. The 

glands can be seen infiltrating through the surrounding stroma 

Grade 3: In this grade there is considerable variation in size, shape and spacing of 

glands. Irregular infiltration of the surrounding stroma may impart ragged 

appearance when seen at low power.

Grade 4: The glands are fused forming anastomosing network punctuated by 

glandular lumens. Glands are no longer recognized as individual units 

Grade 5: The cancer cells form solid sheets and clusters or may infiltrate the 

prostate as individual cells. Necrosis may be present. There is no attempt at 

glandular formation.
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14.4 APPENDIX IV

Questionnaire

Prevalence o f  latent prostate cancer and precancer at autopsy o f me aged above 

twenty (20) years.

Admission number to mortuary.... J.J. 1 1-1

Hospital number..............................1 I II I 1 I

Date o f post mortem.......................CD CD I I I 1 I

Age in years..................................... m

Actual (01) or estimate (02) age— m

Where PM done, KNH(01), C M (0£D

Study number.................................. I I I I

Weight of prostate in grams..........| | n

Gross appearance,

describe...........................................................................................................................
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Histology report

Normal=01, prostatitis=02, BPH=03, LGPIN=04, HGPIN=05, AAH=06,
m

Carcinoma=07, others =08 (describe below)

□
Gleason grade for carcinoma........................  (Appendix ii)

Investigator................................

signed.......................Date..................... Supervisor................
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