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Abstract

Introduction: Prostate carcinoma (PCa) is the leading cancer among middle and elderly men worldwide accounting for 15%
of all cancer cases and 6.6% of all cancer associated-deaths in men. PCa is a leading cause of cancer burden among men in
Africa with Kenya reporting an incidence of 16.6/100,000. Exceedingly high burden of PCa is due to lack of screening and
delayed diagnosis coupled with genetic and environmental predisposing factors. Histopathological features of PCa offer
prognostic indicators in the management of PCa.

Methods: Retrospective study determining the PCa histopathology on archival simple prostatectomy specimens at a tertiary
faith-based health facility in Kenya. Tissue blocks (n=210) were retrieved, sectioned and stained using standard Hematoxylin
and Eosin (H&E) protocols. The slides were examined using light microscopy and histopathological features recorded.
Results: Histopathologically, 97.6% of the PCa were of acinar adenocarcinoma type. Perineural invasion (PNI) was present
in 57.6% of the PCa while 25.2% had lymphovascular invasion (LVI). High grade PCa (Gleason score >8) constituted 43.4%
of the cases. The frequencies of the different ISUP grade groups were as follows; ISUP grade 1 (23.3%), grade 2 (16.2%),
grade 3 (17.1%) grade 4 (10.5%) and grade 5 (32.9%). Binary logistic regression analyses revealed that Gleason score >8 was
associated with higher odds for PNI (OR, 40.407; 95% CI, 11.036-147.949; P<0.0001) and gland involvement of >50% (OR,
30.447; 95% CI, 7.220-128.397; P<0.0001). In addition, PCa pathological grade III was associated with PNI (OR, 37.710;
95% ClI, 8.762-162.288; P<0.0001), LVI (OR, 33.531; 95% CI, 13.757-81.729; P<0.0001), and gland involvement of >50%
(OR, 2.291; 95% CI, 1.040-50.500; P=0.040).

Discussions: The findings showed higher percentage of PNI, Gleason score >8, > ISUP grade 3and other histopathological
features indicative of poorer prognosis as compared to studies by Schreiber and Samaratunga.

Conclusion: This is the first PCa study outlining the histopathological characteristics of PCa in Kenya and the first African

study that has used ISUP grade groups for PCa. These findings will influence the screening, diagnosis, treatment and prognosis
of PCa.
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Introduction

Globally, prostatic cancer (PCa) is the second most
often diagnosed malignancy amongst males and the
sixth ranked cause of cancer mortality in men (Jemal
et al.,, 2011). PCa incidence portrays notable and
quite baffling geographical and racial differences
worldwide (Ekman, 1999). White Americans show a
PCa incidence of 50 - 60 males per 100,000 people.
The incidence of PCa amongst African Americans is
higher than for the White Americans pushing the
United States of America national age - adjusted PCa
incidence to 69 males per 100,000 people. Among the
Japanese, PCa age - adjusted incidence is 3-4 males per
100,000 people while in Hong Kong the age - adjusted
PCa incidence is just 1 male per 100,000 people.
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African population-based data on PCa are scanty. The
International Agency for Research on Cancer
(IARChttp://www-dep.iarc.fr/) reveals that rates
amongst Africans are higher in the Eastern countries
(10.7-38.1 per 100,000 man-years, age-adjusted world
standard) than in the Western countries (4.7-19.8)
(Lisa et al.,2011).

Among Kenyan men, prostate cancer is the
commonest malignancy with an age specific rate of
17.3% according to the Nairobi Cancer Registry
(Mutuma & Anne, 2006). Recently released data
indicates that 2,864 new PCa cases were diagnosed in
Kenya in 2018 constituting 14.9% of all new cancers

in Kenyan males in 2018 (Globocan, 2018).
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PCa is not always lethal but rather it is a diverse
disease spanning a full spectrum of being
asymptomatic to a swiftly lethal systemic cancer (Shah
et al.,, 2004; Hughes et al., 2005). There is minimal
published data on the pathological characteristics of
PCa in Kenyan setting. PCa characteristics including
histological type, Gleason score/ISUP/WHO grade
group, angiolymphatic /lymphovascular invasion
(LVI), tumor bulk, perineural invasion (PNI), and
tumor stage are crucial in determining the
management and prognosis of PCa.

The findings from this study will provide much
needed local baseline data on the pathological
characteristic of PCa. This will shed more light on the
biology of PCa seen locally.

Methodology

The study aimed to;

a) To establish the demographics of PCa subjects
and prior gross prostate weight for PCa 10%
neutral buffered formaldehyde-fixed, paraffin
wax-embedded tissue blocks.

b) To determine the histopathological characteristics
of PCa on retrieved 10% neutral buffered
formaldehyde-fixed, paraffin wax-embedded tissue
blocks.

c¢) To determine the associations between different
histopathological characteristics on retrieved
prostate  cancer 10%  neutral  buffered

formaldehyde-fixed, paraffin wax-embedded tissue
blocks.

The Study Designs

A hospital-based retrospective descriptive and
analytical study design on archival 10% neutral
buffered formaldehyde-fixed, paraffin wax-embedded
histopathology tissue blocks on previously diagnosed
Prostate carcinoma was utilized to examine the
histopathological characteristics of PCa.

The study was conducted at the AIC Kijabe hospital
pathology department. The AIC Kijabe hospital is
located in Kiambu County, Kenya. AIC Kijabe
Hospital is a faith-based hospital run by the AIC
Church. The Hospital caters for surgical patients from
across Kenya and neighboring East African and Horn
of Africa countries. The pathology department
receives biopsy specimen from the hospital theatres
and also from more than 10 other faith-based
hospitals in the East African and Horn of Africa
region (Muchendu, 2017).

The Study Population
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The study targeted archival 10% neutral buffered
formaldehyde-fixed, paraffin wax-embedded prostate
tissue blocks previously collected from routine simple
prostatectomy specimen. The study population
included all archived blocks previously diagnosed to
have prostatic adenocarcinoma.

Inclusion Criteria

Only well-preserved archived 10% neutral buffered
formaldehyde-fixed, paraffin wax-embedded tissue
blocks from PCa patients who had undergone simple
prostatectomy and whose biodata was available were
included into the study.

Sampling Techniques
Purposive sampling technique was used.
Sample Size Determination

Sample size was calculated based on the number of
prostate cancer specimens received at AIC Kijabe
Hospital, annually. In 2012-2014, the pathology
department received 200450 prostate cancer
prostatectomy specimens annually. Therefore, a
population size of 450 archival tissue blocks was used
to determine the sample size.

Cochran's formula for categorical data for an alpha
rank a priori at 0.05 was used to get minimum sample
size (Cochran, 1977).

NO = [(t2) (p) (@))/ (d2)]

Were,

NO = minimum sample size required

t=1.96

p = maximum possible proportion. A value of 0.5 was
used as the frequency of PCa at AIC Kijabe was
unknown in 2012-2014.

q=1p=05

d = acceptable margin of error for the proportion
being estimated = 0.05.

Substituting these values in the formula above, gives:
No = [(1.962) (0.5) (0.5)] / (0.052)

No = [(3.842) (0.5) (0.5)] / (0.003)

No = 384

Therefore, the minimum sample size = 384

N1 =NO/ (1 + NO/population)

Were,
N1 = final sample size
NO = 384

Therefore, final sample size = 384/ (1+384,/450)
207

Adding 1.5% for possible spoilage of tissue blocks
101.5/100 x 207 = 210.1


https://bioresscientia.com/

International Journal of Clinical and Surgical Pathology

Therefore, the final sample size for the study was 210
10% neutral buffered formaldehyde-fixed, paraffin
wax-embedded tissue blocks.

Recording of Demographic and Clinical
Information

This information was gotten from the pathology
laboratory information system at the pathology
department (File maker prosoftware, Apple Inc,
USA). Information on the patient’s age, ethnic origin
(Bantu, Nilote, Cushite) and gland weight in grams
was retrieved and directly entered into excel
spreadsheets (Microsoft® Excel 2016). Unique
accession numbers were recorded to aid in retrieval of
the paraffin tissue blocks.

Laboratory  Procedures and  Research
Instruments
Retrieval of 10%  Neutral Buffered

Formaldehyde-Fixed, Paraffin Wax-
Embedded Archival Tissue Blocks

The acquired demographic and clinical data was used
to help in retrieving 10% neutral buffered
formaldehyde-fixed, paraffin wax-embedded archival
tissue blocks as per the inclusion criteria. Pathologist
assistants retrieved the tissue blocks from the archives
using the unique accession numbers. The tissue
blocks were assessed grossly and those in good
condition included. The best tissue block per case was
selected.

Histopathology Procedures

One histopathology section per case was cut out of the
retrieved 10% neutral buffered formaldehyde-fixed,
paraffin wax-embedded tissue blocks using a
microtome as per microtomy protocol (Appendix II).
Each tissue section was then stained using routine
histological Hematoxylin and Eosin stains as per
protocol (Appendix III). These stained slides were
then mounted in mounting media and cover slipped.
They were then microscopically evaluated by two
independent histopathologists. Histopathological
features including tumor type, Gleason score / ISUP
grade group, perineural invasion, lymphovascular
invasion, tumor bulk; tumor margins and stage were
determined. Cases with discordant results underwent
a consensus review at a multithreaded microscope
with  a  third histopathologist. ~The PCa
histopathological characteristic findings were entered
into a specially designed data collection form

(Appendix I).
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Data Analysis and Presentation
Histopathological Characteristics

The data collected was inputted and sanitized in excel
spreadsheets (MS® Office) and exported into IBM®
SPSS Statistics 21.0 (SPSS Inc. Chicago, USA) for
coding and statistical analyses. Data obtained from
the histopathological characteristics of each retrieved
PCa tumor block was captured in a consolidated raw
registration form and entries done into Excel
spreadsheet package workbook (Microsoft office
version 2010) by assigning characteristics as either
categorical or continuous variables. Data entry was
also duplicated by importing Excel captured data onto
SPSS statistical application software Programme (IBM
SPSS Inc. application software version 21.0.1, 2010).
Cleaned computed and coded relevant data was
assessed to eliminate non-specific information.
Continuous data (age and gland weight) summarized
as means and range, and dichotomous measures
(ethnicity, histopathological profiles) summarized as
frequencies (n, %) were tabulated. PNI, LVI, and
Gleason score / ISUP grade groups were presented as
plates.

Associations of
Characteristics

Histopathological

Data analysis was done using several analytical model
platforms to test for significance in associations and
relationships between the dependent and the
independent variables. Results are portrayed as odds
ratios (OR) and 95% confidence intervals (CI), and 8
coefficient for each of the models. Summarized results
were tabulated and P values of <0.05 were considered
statistically significant. Binary logistic regress models
were performed to identify the associations of
different histopathological indicators.

Results

Patient Demographics and Prostatectomy
Specimen Gross Characteristics

A total of two hundred and ten (210) prostatectomy
archival paraffin tissue blocks were studied. The mean
(interquartile) age for the patients was 74.0 (45.0-99.0)
years. The patients’ ethnic extraction was as follows;
Bantu (68%), Nilotic (31.0%) and Cushitic (1.0%)
groups. The mean (interquartile) prostate gland

weight (g) was 36.0 (4.0-239.0).
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Ethnicity 1.0%
[ ] Bantu
n Nilotic
Cushitic

Gland weight, grams 36.0 (4.0-239.0)
Figure 1.1: Demographics and gross specimen weight. Data presented as means and range for gland mass and as proportion
(%) of subjects for ethnicity.

The Histopathological Characteristics of The tumor. The rate of high-grade Gleason prognostic
Prostate Carcinoma groups (>8) was 56.6% and low-grade Gleason
The histopathological features of the archival prostate prognostic group (<8) was 43.4% (Plate 1.1). In
tissue blocks analyzed in this study are presented in addition, ISUP grade groups were as follows: ISUP 1,
Table 1.1. The microscopic examination of the 23.3%, ISUP 2, 16.2%, ISUP 3, 17.1%, ISUP 4,
prostate specimens revealed that 97.6% were of acinar 10.5% and ISUP 5, 32.9%. PNI (Plate 1.2) was
prostatic adenocarcinoma type while 2.4% were of present in 56.7% of the specimens and LVI (Plate 1.3)
ductal prostatic adenocarcinoma type. Tumor was present in 25.2% of the specimens. Positive
involving more than 50% of the gland was identified surgical margins (pathological stage I1I) were present
in 19.5% of the specimens while 80.5% of the in 27.1% of the specimens and negative surgical
specimens had less than 50% of the gland involved by margins (pathological stage II) were 72.9%.

Table 1.1: Histopathological characteristics of PCa in archival tissue blocks. Data Presented as number and
proportion (%) of subjects after microscopic evaluation. PNI, perineural invasion. LVI, lymphovascular invasion.
ISUP, international society of urological pathologists. Pathological stage II, Prostate adenocarcinoma with negative
surgical margins. Pathological stage III, Prostate adenocarcinoma with positive surgical margins.

Histopathological Characteristics | Number of Subject Specimens, n (%)
Type of Cancer
Acinar 205/210 (97.6)
Ductal 5/210 (2.4)
Tumor size, (% of Gland Involvement)
>50 41/210 (19.5)
<50 169,210 (80.5)
PNI
Yes 119/210 (56.7)
No 91/210 (43.3)
LVI
Yes 53/210(25.2)
No 157/210 (74.8)
Gleason Prognostic Grade
<8 (Low Grade) 119/210 (56.6)
>8 (High Grade) 91/210 (43.4)
ISUP Grade Groups
Grade 1 49/210 (23.3)
Grade 2 34/210 (16.2)
Grade 3 36/210(17.1)
Grade 4 22/210 (10.5)
Grade 5 69/210 (32.9)
Surgical Margins Positivity
Yes 57/210 (27.1)
No 153/210(72.9)
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11 153/210 (72.9)
11 57/210 (27.1)

Figure 1.2: Plate showing prostae cancer grades (x40, H&E). (a) Benign prostatic tisse, (b) PCa Gleason scores 3 + 4 =
7/10, ISUP grade group 2, (c) PCa Gleason scores 4 + 4 = 8/10, ISUP. grade group 4, (d) PCa Gleason scores 5 + 5 = 10/10,
ISUP grade group 5.

Figure 1.3: Plate showing different forms of PC; PNI (x40, H&E). (a) Semi circumferential PNI, (b) Longitudinal PNI, (c)

Complete circumferential PNI, (d) PNI around a small nerve.

Figure 1.4: Plate showing LVI (x40, H&E). Shows tumor emboli within several small sized endothelial lined lymphovascular

channels.
The Association Between Different Several histopathological characteristics were selected
Histopathological Characteristics on Archival evaluated for associations. This was performed using
PCa Tissue at The AIC Kijabe Hospital binary logistic regression models.
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Association of High-Grade Gleason Score (28)
with PNI, Level of Gland Involvement

Evaluation of the link between the high-grade
Gleason score (>8) and the histopathological
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characteristics of the PCa (Table 4.3) showed a
likelihood of PNI (B=-3.699; OR, 40.407; 95% CI,
11.036-147.949; P<0.0001) and tumor size >50%
(B=3.416; OR, 30.447; 95% CI, 7.220-128.397;
P<0.0001).

Table 1.2: Association of high-grade Gleason score (>8) with PNI and % gland involvement. Data shown as odds
ratios (OR) and 95% confidence interval (CI).  coefficient for the model. P value less than 0.05, significance level.

Ref, reference group. PNI, perineural invasion.

Gleason Score >8

Indicator| B |

OR (95% CI) I

Absent Ref

Present | 3.699 | 40.407 (11.036-147.949) | <0.0001

% Gland Involved

<50% Ref

>50% | 3.416 | 30.447(7.220-128.397) | <0.0001

Association of pathological stage III with PNI, LVI
and level of gland involvement. PCa samples

exhibiting pathological stage III (Table 1.3) were more
likely to have PNI (B=3.630; OR, 37.710; 95% CI,

8.762-162.288; P<0.0001); LVI (B=3.512; OR,
33.531; 95% CI, 13.757-81.729; P<0.0001); and
tumor size >50% (B=0.829; OR, 2.291; 95% CI,
1.040-50.50; P=0.040).

Table 1.3: Association of Pathological stage III with PNI, LVI and % gland involvement. Data shown as odds ratios
(OR) and 95% confidence interval (CI).  coefficient for the model. P value less than 0.05, significance level. Ref,
reference group. PNI, perineural invasion. LVI, lymphovascular invasion.

PCa Pathological Stage III

Indicator | B |

OR (95% CI) | P

Perineural Invasion

Lacking | Ref

Evident | 3.630 | 37.710 (8.762-162.288) | <0.0001

Lymphovascular Invasion

Lacking | Ref

Evident | 3.512 | 33.531 (13.757-81.729) | <0.0001

%Gland Involvement

<50% Ref

>50% | 0.829

2.291 (1.040-50.500) 0.040

Evident | -0.980

0.375 (0.091-1.551) 0.176

Discussion
Patient Demographics

The mean age of the subjects with prostate cancer was
74 years. This is 5 years older compared to a mean age
of PCa diagnosis of 69 years in the United States and
69.5 years in a Ugandan study (Okuku et al., 2016).
These differences might be due to the high age-
standardized incidence of prostate cancer (per
100,000) in USA (124.8) and in Uganda (38)
compared to Kenya’s (16.6) (Haas, Delongchamps,
Brawley, Wang & Roza, 2008). The difference with
the USA means age can also be attributed to the
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intensity of screening and diagnostic efforts that leads
to detection of occult prostate cancer disease among
Americans.

Regarding ethnicity of the subjects, 68% were Bantu,
31% Nilotes and 1% of Cushitic extraction. These
proportions roughly correspond to the Kenyan
national population of these different ethnic groups
(Kenyan National Bureau of Statistics, 2010).

Histopathological Characteristics of the PCa

Upon histopathological evaluation, 97.6% of the PCa
were of acinar adenocarcinoma type while the rest
were of ductal adenocarcinoma type. This is
comparable to published data showing that 95 to

6
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99.6 % of PCa are of acinar type while 0.4 to 5% is of
ductal type (Bock & Bostwick, 1999).

Evaluation for PNI showed that 56.7% of the cases
had PNI. Prostatic perineural invasion is thought to
be mediated by tumor expression of nerve cell
adhesion molecule (Li, Wheeler, Ai& Ayala, 2003).
PNI in PCa is a poor prognostic factor since it has
been shown that these tumors acquire a growth
advantage compared with PCa without perineural
invasion (Fromont et al., 2012). It is a less appreciated
metastatic pathway for a number of malignancies
including prostatic carcinoma, pancreatic carcinoma,
colorectal carcinoma, head and neck malignancies,
biliary tract malignancies and gastric carcinomas. In
most of these malignancies, PNI has been
demonstrated to be an indicator of worse prognosis
and signifies shorter survival (Liebig et al., 2009).
D'Amico et al. (2001) demonstrated PNI to be an
autonomous projecting factor for PCa reappearance
following radical prostatectomy. However, Reeves et
al. (2015) in their study claimed that PNI on radical
prostatectomy specimen is not an autonomous
forecaster of biochemical cancer reappearance and
hence they don’t advocate for routine reporting of
PNI.

A study by DeLancey et al (2013) established that PNI
is autonomously connected to unfavorable pathologic
characteristics and poor survival outcomes following
radical prostatectomy. Therefore, PNI in prostatic
biopsy specimens is recommended to be factored in
prostate cancer management assessment planning
and clinical care plan. Work based on the action by
the histomorphology-based extrapolative
characteristic working group of the 2004 WHO-
facilitated International Consortium on handling and
reporting of prostate cancer protocol (Epstein et al.,
2005) recommends that PNI status be included in all
prostate cancer reports. Further studies are
recommended targeting the biology of PNI to increase
the understanding of its function in prostate cancer
disease progression.

LVI is defined as the spread of a cancer cells into the
blood vessels and lymphatic vessels. It is identified
morphologically in the peritumoral area. It is a crucial
step in the infiltration-metastasis progression of
malignancies and is considered a marker of metastatic
capability strongly linked with a worse outcome in
many solid neoplasms. Malignant cells have the
potential to interrelate with the endothelium,
permeate the lymphovascular wall and tolerate the
intravascular forces through different molecular
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mechanisms. LVI is the commonest route of
metastases for malignancies. The other routes are
direct spread and trans coelomic spread. When the
tumor cells invade the lymphatics or blood vessels, the
chance of this malignancy to spread to regional and
distant parts of the body is very high (Cheng et al.,
2005). In this study, LVI was demonstrated in 25.2%
of the prostate cancer cases. This is comparable to
findings by Yong et al. (2016) that showed LVI
incidence of 20% and 21.5% respectively. However,
other studies by Mitsuzuka et al., (2015) and
Matthias et al., (2006) showed significantly lower
incidences of LVI of 10.4% and (10.2%). This can be
attributable to the fact that these studies were done in
populations where prostate cancer screening is
intensive and hence the study population has
generally low stage prostate cancers. LVI has been
demonstrated to be a very important predictive
feature in prostate cancer since it is significantly
linked to higher presurgical serum PSA, high
pathological stage, higher Gleason grade score,
positive surgical excision margins, extra prostatic
spread, seminal vesicle infiltration, nodal spread and
perineural infiltration (Yong et al., 2016; Mitsuzuka
et al., 2015; Matthias et al., 2006). This is also backed
by the histomorphology-based predictive
characteristics committee of the 2004 World Health
Organization-facilitated International Consortium on
handling and reporting of prostate cancer protocol
(Epstein et al., 2005).

In this study, low grade prostatic adenocarcinoma
(Gleason score <7) constituted 56.6 % while high
grade prostatic adenocarcinoma (Gleason score >8)
constituted 43.4%. This is dissimilar to findings by
Schreiber et al., 2016 that indicated that low grade
carcinoma constituted 90.2% while high grade
carcinoma constituted only 9.8%. This indicates that
compared with other study populations, prostate
cancer patients at AIC Kijabe Hospital tend to present
with higher grade disease. This might be due to late
diagnosis.

In this study, the proportions of the different ISUP
grades groups were as follows; ISUP Grade group 1
(23.3%), Grade group 2 (16.2%), Grade group 3
(17.1%), Grade group 4 (10.5%) and Grade group 5
(32.9%). This contrasts with findings by Samaratunga
& Delahunt (2015). In their study, they found ISUP
Grade groupl (13.5%), Grade group 2 (49.6%),
Grade group 3 (17.6%) Grade group 4 (3.7%) and
Grade group 5 (15.6%), respectively. Their study
showed that only 36.9% of the cases were > ISUP
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grade 3 while this study showed that 60.5% of the
cases were > ISUP grade 3. These findings indicate
that PCa patients in this study had higher ISUP grade
prostate carcinoma compared with the western
population.

Cancer staging scheme is a universal way for the
malignancy care teams to illustrate the extend of
malignancy spread. The commonly used cancer
staging system for PCa is the American Joint
Committee on Cancer (AJCC) that utilizes tumor
characteristics, nodal spread, and distant Metastases
(TNM) system. Prostate cancer patients undergo two
types of staging; the clinical cancer stage is the
clinician’s best approximation of the degree of
prostate cancer disease, using the results of the digital
rectal examination, laboratory tests, prostatic biopsy
and any imaging studies performed. After surgery, the
pathologists establish the pathologic stage based on
the clinical stage and the histomorphology features of
the submitted specimen. Pathological stage is superior
to the clinical staging (Buyyounouski et al., 2017).
Deciding the cancer stage gives a methodical way of
describing the quantity and the scope of a neoplasm
at a specific point in time. In this study, 27.1% of the
cases had positive surgical margins and hence were
stage III prostate cancers. This compares with findings
by Liang et al. (1999) who found that margin
positivity rate for prostate cancer was 29%. They also
found that surgical margin status was a sovereign
forecaster of evolution post radical prostatectomy.

Relationship Between Different

Histopathological Characteristics

The Gleason grading and scoring system is one of the
best predictive parameters for prostate cancer. This
study showed that there is a positive association of
high-grade Gleason score (>8) with PNI (=-3.699;
OR, 40.407;95% CI, 11.036-147.949; P<0.0001) and
tumor involving >50% of the prostate gland ($=3.416;
OR, 30.447; 95% CI, 7.220-128.397; P<0.0001).
These findings are consistent with studies showing
that high Gleason score, PNI and high tumor bulk are
poor prognostic factors. Delancey et al. (2013)
demonstrated that PNI is independently linked with
unfavorable pathologic characteristics among them, a
high Gleason score. In addition, previous studies
showed that PNI and Gleason score to important
presurgical determinants of evolution of PCa after
surgery (Sebo et al., 2002), while tumour volume
correlates with the Gleason grade (Schmid & McNeal,
1992).
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The higher the PCa tumor volume, the higher the
Gleason score. However, it is questionable whether
measurement of tumor volume provides any
additional prognostic value more than that provided
by the Gleason score. Pathologic stage is the ultimate
indicator of tumour extend and thus it is the most
accurate prognostic factor in PCa (Buyyounouski et
al., 2017). This study showed a strong positive
association between PCa pathological stage III and
PNI (B=3.630; OR, 37.710; 95% CI, 8.762-162.288;
P<0.0001), LVI (B=3.512; OR, 33.531; 95% CI,
13.757-81.729; P<0.0001); and tumor size >50%
(B=0.829; OR, 2.291; 95% ClI, 1.040-50.50; P=0.040).
These results are similar to previous study indicating
a strong relationship between the level of tumor
infiltration (PNI, LVI) and the cancer volume and the
rate of cancer recurrence (Wheeler et al., 1998).

Limitations of The Study

The ethnicity of the study subjects was based purely
on what the patient or care giver had indicated as the
patient’s ethnicity. Cases of mixed ethnicity or
mistaken ethnicity could have existed. Risk factors
including sexual behavior, genital infections and
family history of prostate cancer could not be
elucidated since this was a retrospective study using
archival prostatectomy specimens. Other diagnostic
parameters including PSA level, digital rectal
examination findings and prior prostate needle core
biopsy findings were not factored in this cross-
sectional study.

Conclusion

The mean age of the prostate cancer patients seen at
AIC Kijabe was 74 years. This is 5 years older than the
mean age in Ugandan and United States studies.
Ethnicity of the subjects, were as follows; 68% were
Bantu, 31% Nilotic and 1% of Cushitic extraction.
These proportions roughly correspond to the national
population of these different ethnic groups.
Histopathologically, 97.6% of the prostate cancers
were of acinar adenocarcinoma type while the rest
were of ductal adenocarcinoma type. The tumor bulk
in most of the subjects was voluminous with 80.5% of
the cases have more than 5% cancer volume
compared to 19.5 % that had minute tumor (< 5%).
Evaluation for perineural analysis showed that 56.7%
of the cases had perineural invasion. Lymphovascular
invasion was demonstrated in 25.2% of the PCa cases.
High grade prostate cancer (Gleason score >8)
constituted 43.4% of the cases. In our study, the
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frequencies of the different ISUP grades were as
follows; ISUP Grade groupl (23.3%), Grade group 2
(16.2%), Grade group 3 (17.1%), Grade group 4
(10.5%) and Grade group 5 (32.9%). 27.1% of the
PCa cases had positive surgical margins and hence
were pathological stage III. Regression modelling
showed that high Gleason score >8 and pathological
grade III were associated with PNI, LVI and at least
50% prostate gland involvement suggesting advanced
disease in these patients.

Study Recommendations

1. Governments should strive to ensure prostate
cancer diagnostic personnel and equipment’s are
put in place to ensure there is a standard way of
prostate cancer diagnosis for effective prostate
cancer management.

2. The findings of this study if adopted will improve
the management of PCa and might constitute
standard of care in future. This will benefit humans
by providing evidence-based diagnosis and
treatment of PCa.

3.A larger prospective prostate cancer study is
recommended encompassing other diagnostic
parameters including clinical signs and symptoms,
sexual history, PSA levels and prior prostate core
biopsy diagnosis.
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