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ABSTRACT

Background and Objective: There are many evolving prostatic biopsy sampling techniques aimed
at improving diagnostic accuracy, localization, prognostication and dictating prostate cancer
treatment options. This study analysed the histomorphology, spatial distribution and prognostic
implications of site-specific core biopsies of the prostate gland.

Methods: Double-sextant prostate biopsy cores, representing the medial and lateral aspects of the
left and right apices, mid-gland and bases of the glands, were microscopically examined

*Corresponding author: Email: f_ogunbiyi@yahoo.com;
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prospectively over an 18-month period. These were obtained by transrectal ultrasound guidance.
H&E stained slides were examined for the presence, volume, Gleason score and ISUP grade-
group of cancer.

Results: Ninety-one patients aged 48 to 88 years (median age 70 years) were seen. In 68.1% of
cases all anatomical zones of an examined prostate gland (apices, mid-gland and bases) had
cancer. Overall, the apical region of the prostate gland had cancer in 35.6% of cases, the mid-
gland portion 33.8% of the time while the basal region was positive in 30.6% of the cases. Tumour
was restricted to mid-gland in 5.5% of cases, the apex in 4.4%, whilst it was restricted to the base
in 2.2% of the cases. At least a core from all sextant biopsy sites had cancer in 42.9% of cases.
Carcinoma volume was least in basally located cancers. ISUP grade group 5 was most frequently
seen and grade group 2 was the least seen.

Conclusion: Prostatic carcinomas in our region have poor prognostic indicators such as poor
differentiation, high tumour volume, and in most cases involves biopsy cores from all anatomical
zones of the prostate.

Keywords: Prostate cancer, site distribution, labelled biopsy cores, site-specific.

1. INTRODUCTION Tumour location has prognostic importance as
patients with apical cancers tend to have larger
Prostatic carcinoma is the most common cancer and more poorly differentiated tumours with
in men and has the highest cancer mortality rates ~ higher incidence of positive margins [15].
in African men [1,2]. The majority of patients in  Cancers at the apex and base of the prostate
Nigeria are reported to present with high grade  predict extracapsular extension most likely due to
tumours and a significant proportion have extra- Weakness of the capsule due to penetration of
prostatic disease [3,4]. Histological diagnosis the capsule by neurovascular bundles in these
forms the gold standard, with transrectal regions [16]. So, finding significant percentage of
ultrasound (TRUS) guided biopsies being the positive cores in the apex and base of the
“standard of care” [5]. To improve diagnostic Prostate is a poor prognostic indicator. The
yield various ultrasound guided techniques with ~ Percentage of prostate cores positive in the
modifications have been used in obtaining the ~dominant lobe (right or left depending on side
tissue cores, including the conventional sextant ~With most positive cores) can predict serum PSA
biopsies, 11, 13 cores biopsies, alternate areas  Slightly better, compared to total percentage of
sextant biopsies, double sextant, saturation and  Prostate cores involved by cancer [17].
3 fan-shaped biopsies [6-9]. The American
Urological Association (AUA) recommends the This study was conducted to describe the

double sextant systematic biopsy for routine histomorphology and intraglandular distribution of
diagnostic use [8,10,11]. prostatic carcinoma and to discuss their

prognostic implications among Nigerian men as
The prostate gland reaches the maximum adult ~ seen at the University College Hospital, Ibadan.
weight of approximately 20g by age 25-30yrs.
The apex of the prostate gland is at the 2. METHODS
urogenital diaphragm while the base is at the
bladder neck [12]. The peripheral zone This a descriptive study of the histomorphological
constitutes all of the apical areas of the gland, characteristics of prostate cancer in Nigerian
extending posteriorly near the capsule [12]. The men. Cases reviewed were part of a multi-centre
peripheral zone is where carcinomas mainly prospective study of prostate cancer genetics
arise from and they are usually multifocal. with ethical clearance from the institutional

review board. We analysed prostate cancer
In addition to higher vyield and fewer false cases seen from January 2017 to June 2019 in
negative results following systematic double the Department of Pathology of the Hospital.
sextant biopsies, findings from these biopsies TRUS guided biopsies were taken, which
provide prognostic information, better estimation included targeted biopsies. 18-Guage core
of tumour volume, prediction of the final biopsy needles were used to obtain 12 cores
pathological stage of prostate cancer following (double sextant biopsy) of tissue per case with
radical prostatectomy and prediction of the two cores in a single cassette, taken from the
presence of multifocal tumours [13,14]. medial and lateral aspects of each mapped out
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region, labelled as left apex, left mid-gland, left
base, right apex, right mid-gland, and right base.
Data such as age and serum PSA levels were
retrieved from the request cards.

Histological sections were examined and the
percentage of cancer in each involved core
(tumour volume) was noted. The average tumour
volume was calculated by adding all the
percentage scores of cancers in the involved
cores and dividing the total value by the total
number of biopsied cores [17,18]. The ISUP
grade group, Gleason grade, Gleason score and
the specific biopsy site of each of the cores
involved by cancer were recorded. The laterality
of cancer to either left, right, or both sides of the
prostate gland was noted. We also noted the
localization of the cancer to either, apex, mid
portion or base of the gland. The data was
entered into SPSS 23 and analysed. The
frequencies, median, means, and mode were
determined. The chi square test of significance
was used for relationship of Gleason score and
zonal distribution of positive cores. The Kruskal-
Wallis H parametric test was used to test for
association between percentage cancer in cores
and anatomical zone of biopsies. P < 0.05 was
considered significant.

3. RESULTS

A total of 91 cases were diagnosed and recruited
during this review period. The patients’ ages
ranged from 48 to 88 years with a median age of
70 years. The most common distribution was
involvement of the entire anatomical zones
(apices, mid-gland and bases) of glands by
cancer, representing 68.1% of cases. Tumour
was restricted to mid-gland in 5.5% and the apex
in 4.4% of the cases whilst it was restricted to
base in 2.2% of the cases (Table 1). In 86.8% of
cases the cancer involved both the left and right
lobes and was restricted to the right and left
lobes in 7.7% and 5.5% of the cases respectively
(Table 1). ISUP grade group 5 was most
common followed by grade group 4 with grade
group 2 being the least (Fig. 1). The mean
percentage of carcinoma volume is 39.3% with
the minimum core involvement being 5% and
maximum involvement being 90%.

The average number of biopsy regions involved
by cancer was four regions in a patient. In 42.9%
(39 patients) of cases, biopsy cores from all the
sextant regions examined had cancer whilst
cancer was restricted to a single biopsy region in
only 8.8% (8 cases) (Table 1).
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The average tumour volume (ATV) was 45.46 +
22.44%, with 91.2% of cases having ATVs >10%
(Table 2). Prostate biopsies from the base had
significantly lower percentage of cancer volume
compared to biopsies from the apex and mid
gland (Fig. 2). A Kruskal-Wallis H test showed
that there was a statistically significant difference
in the estimated cancer volume between the
different anatomical zones of prostate biopsies
[x2 (6) = 30.5, p < 0.001]. This persisted with use
of the prognostic cut-off of 50% (Table 2).
Overall, the apical region of the prostate gland
was positive for cancer in 35.6% of cases, the
mid-gland portion was positive in 33.8% of the
time while the basal region was positive in 30.6%
of the time. The =zonal involvement was
significantly related to the Gleason score with
pan-regional cancers having a higher Gleason
score (p=0.009) and ISUP (p=0.007) (Table 2).

There was no statistical difference in the
distribution of cancer within the lobes but, the left
lobe had fewer cases of high-grade cancers
when the cancer was localized to it (Fig. 3).

Gleason scores 6 to 10 were seen in this study
with the modal score being the poorly
differentiated Gleason score 9 (Fig. 4). Only
11.0% of patients had a Gleason score 6, with
cancers involving variable zones or the entire
gland.

The minimum serum PSA was 5 ng/ml while the
highest was 22,134 ng/ml with a median of 130.5
ng/ml. More than half (55.2%) of the patients had
PSA values =100 ng/ml. There was no
statistically significant difference between the
PSA values generated by cancers in different
zones.

4. DISCUSSION

Prostate carcinoma is a common cause of
cancer morbidity and mortality in elderly men and
the gold standard of diagnosis is prostate biopsy
with histology. Many modifications to obtaining
diagnostic tissue cores have been described in
order to increase yield and possibly predict
prognosis [7,15,19]. Peller et al. Badalament et
al. and Tombal et al. in their studies
demonstrated that the number of cores positive
for cancer and the Gleason score of cases were
strongly predictive of pathological stage and
tumour volume [20-22]. In this study, on the
average, 4/6 sextant biopsy regions were
positive for cancer per individual in the entire
study population. Peller et al. demonstrated that



four or more positive sextant core regions with a
high Gleason score were more likely to be pT3
tumours [20].

In context, we note that there was no anatomical
region of the prostate that was spared of cancer
in this study. This might be due to the fact that
men in the study were not PSA-screened but
were symptomatic for prostate cancer or had
nodular prostates. We found out that in almost
70% of cases the cores were positive
irrespective of where in the gland the biopsy had
been obtained. Even though we had not set out
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with a specific intent of using pre-published
biopsy search methods, our detection of pan
distribution of cancer in 68% of cases is similar to
that obtained using the transperineal template-
guided saturation biopsy (TTSB) technique as
reported by Merrick et al. in their study on men
undergoing active surveillance, with prior
negative TRUS-guided prostate biopsies but who
had cancer-positive cores on transperineal
biopsies [23]. This observation could imply that
prostatic tumours from our patients are large
tumours or simple that they are multifocal
tumours like most.
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Fig. 1. Pie chart showing frequency of ISUP grade groups
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Fig. 2. Simple plot showing mean average cancer volume by anatomical region of prostate
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Table 1. Table showing frequency of some variables

Variable

Frequency of cases (n) Percentage (%)

1. Double Sextant biopsy region involved by
cancer.

Left Apex (LA) 70 76.9
Left Mid (LM) 69 75.8
Left Base (LB) 58 63.7
Right Apex (RA) 72 79.1
Right Mid (RM) 66 72.5
Right Base (RB) 64 70.3
2. Anatomical zones of prostate gland involved

by cancer

Apical, mid and base 62 68.1
Mid-gland and Apex 9 9.9
Base and Apex 5 5.5
Mid-gland and Base 4 4.4
Mid-gland only 5 5.5
Apex only 4 4.4
Base only 2 2.2
3. Biopsy Lobes involved by cancer.

Both lobes 79 86.8
Right lobe alone 7 7.7
Left lobe alone 5 5.5
4. Number of regions with cancer in individual

cases.

Only 1 8 8.8
Only 2 7 7.7
Only 3 15 16.5
Only 4 11 121
Only 5 11 121
All 6 39 42.9
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Table 2. Table comparing the PSA, tumour volume, gleason score and grade group of cancers in different prostatic zones

Zonal anatomy (frequency) Gleason score ISUP Grade group  PSA (ng/ml) Average tumour volume ATV prognostics (cut-
off: 50%)
Entire gland 62 8+1 441 1199.25+3693.17  51.84+18.65 =50
Apex only 4 8+1 412 260.69+312.62 47.51+27.24 =50
Mid-gland only 5 812 312 34.85+15.76 21.67+12.58 <50
Base only 2 71 3+1 34.78 5.90+5.52 <50
Apex & Mid-gland 9 71 31 46.76+41.06 21.40+£10.30 <50
Apex & base 5 9+1 5+1 621.38+415.99 25.93+20.73 <50
Mid-gland & base 4 71 3+1 68.35+ 55,05 32.95+27.94 <50
Total 91 8+1 441 903.70+3121,66 45.46+22.44 =50

23



Omenai et al.; JCTI, 11(2): 18-27, 2021, Article no.JCTI.67571

D

Fig. 4. Photomicrographs showing; A) Well-formed Gleason pattern 3 glands (H&E x400), (B)
Cribriform Gleason pattern 4 glands (H&E x100) (C) Gleason pattern 5 solid nest of cells in a
prostate core (H&E x100) (D) High tumour volume in a prostate core (H&E x40)

Although there appears to be increasing
awareness of prostate cancer amongst Nigerian
men with resultant earlier presentations, it is
evident that late presentation is still common
[24,25].

Although the most common tumour distribution
pattern by side was involvement of both the left
and right lobes of the gland, positive core
biopsies from the right lobes were marginally
more than those from the left lobes when only a
single lobe was involved in this study. Poorly
differentiated and high-grade tumours were
present in all regions of the gland, although when
only the left lobe was positive for cancer it had
relatively higher incidence of low-grade
carcinoma compared to other localized disease
on core biopsies. This is interesting as it has
been documented that due to most physicians
being right-handed and the patient conventionally
being positioned left decubitus for the digital
rectal examination, many right-sided tumours are
missed [26]. We cannot ascertain if the
positioning or handedness played any role on

24

marginal occurrence of more positive biopsy
cores from the right lobe.

Freedland et al. demonstrated that the
percentage of cancer in cores from the dominant
lobe was a good predictor of advanced pathology
[17]. Positive cores from the non-dominant site
maybe smaller secondary tumours which do not
determine adverse outcomes [17]. This is
unlikely, because prostate cancer is a
heterogenous disease that usually presents with
multifocal tumours; field cancerization
mechanism has been suggested to underlie this
process, suggesting that there are areas in a
prostate gland that have cells which are more
prone to malignant transformation [27].
Contextually, although there was no statistically
significant difference in the lobar involvement,
this may suggest a need for the clinician to make
a conscious effort to examine the right lobe in
better detail or may even drive a change in the

position to accommodate the clinician’s
handedness and avoid missed unilateral
lesions.



Biopsies from the apices and mid-gland also
showed greater number of positive cores
compared to the biopsies from the base in our
study. Multiple prior reports have shown the apex
to have the highest involvement with cancer,
followed by the mid-gland and base
[15,19,28,29]. This is despite a high false
negative rate from TRUS-guided biopsies for
apical tumours due to the difficulty angulating the
needle, the narrow breadth and the potential for
anteriorly-located tumours in this location [30]. A
larger apical tumour volume increases detection,
but also increases the risk of positive margins
following radical prostatectomy [30]. On the
contrary, the results of a multicenter international
study in Austria and Italy showed that there was
a homogenous distribution of cancer within the
peripheral zone with no predilection for the apex,
mid-gland or base of the gland [31]. However,
these used an 18-core schema (six per
apex/mid-gland/base) that may have improved
the yield from less commonly preponderant
areas. Although involvement of greater than 5%
of base or apex biopsies of the prostate has
been adjudged a good predictor of extra-prostatic
extension [16], another study found no
relationship between an apical tumour and
positive surgical margins or extraprostatic
extension, but positive surgical margins and
extraprostatic extension were associated with
positive cores from the base [32]. These
discrepancies in conclusions may be due to
variations in patient selection criteria and sample
sizes.

This study shows that the average volume of
cancer cells was higher in the mid gland and
apex, with high tumour volumes above 10ml
recorded. The zonal distribution of the tumour
volumes was similar to the finding in a study by
Ohori et al. [15]. A possible explanation for the
high tumour volumes in the mid gland and apex
would be due to the high glandular density within
these regions [12]. The sole case with isolated
involvement of the base had a Gleason score of
7 (ISUP grade 2) and tumour volume of 2ml.
Higher tumour volumes, or its derivative, the
relative tumour volume, have been inconsistently
associated with PSA recurrence, locally invasive
or disseminated disease, higher tumour grade
and mortality [33,34]. Cheng et al. [34]
prognostically categorized tumour volume into
<3, >3 to <10 and =10ml. The study showed
91.2% of patients had percentage tumour
volumes above 10%, further adding to the poor
prognostic indices in our environment.While the
percentage volume of cores positive for cancer is
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one of the strongest predictors for pathological
stage [35], we observed that a significant
percentage of prostate cancer in our environment
occurred within the apex and mid-gland and were
high grade carcinomas. This prevalence of high
grade tumours may contribute to the relatively
poor management outcome of men with prostate
carcinomas in our environment [3,36]

5. LIMITATIONS

Surgical or radiological staging correlates were
not available for pathological correlation due to
late patient presentation. The small number of
patients limited the power of conclusions drawn.

6. CONCLUSION

This study has shown that there is high average
tumour volume and poorly differentiated cancers,
with predominant involvement of the apex and
mid-gland in this environment. Despite the
difficulty of obtaining biopsy tissue from the apex,
efforts should be made in getting cores from this
site in patient work-up as it would help in
stratification. Although site-specific labelling for
prostate biopsies will mean increased work load
for the surgeons and pathologists, we advocate
for it because it provides extra prognostic and
predictive information for the appropriate
management of our patients.
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