A Study on TRUS-Guided Prostatic
Biopsy and its Correlation with Serum
PSA, Gleason Score and Grade-Grouping
in a Tertiary Care Centre of Eastern India
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ABSTRACT of association with higher Grade-Grouping was statistically

Introduction: Adenocarcinoma of the prostate may be clinically ~ judged by unpaired t-test.

suspected based on elevated serum PSA (Prostate Specific  Results: Out of total 45 cases, 23 (51.11%) cases showed
Antigen) and/or abnormal digital rectal examination. Serum presence of adenocarcinoma and rest 22 cases were of benign
PSA has been used in prostatic carcinoma screening and for  pathology. Mean PSA value (ng/mL) was significantly higher in
diagnostic, therapeutic and prognostic purposes. malignant cases i.e., 58.47 (+22.191) compared to benign cases

Aim: To evaluate the role of serum PSA to differentiate between  i-€., 3.45 (+0.987). However, in malignant cases which have been
benign and malignant pathology of prostate diagnosed by categorised as low to intermediate risk group (Gleason score <8)
Transrectal Ultrasound (TRUS) guided prostatic core biopsy and high risk group (Gleason score >8), the mean PSA values
with special emphasis on its correlation with risk stratification ~ (n9/mL) were 58.75 and 58.18 respectively and they were not so

Materials and Methods: Total 45 cases of Prostatic core biopsy NESE I gratps:

specimens of the patients where serum PSA value was known  Conclusion: Estimation of serum PSA has got definite
were included in this cross-sectional observational study. Significance in differentiating benign cases from malignant
Biopsy specimens were processed for routine Haematoxylin- ~ ¢ases in prostatic core biopsy specimens (TRUS guided). But
Eosin stain and diagnosed as benign or malignant by in cases of prostate adenocarcinoma while considering the
histopathological examination along with Gleason score and disease stage based on Gleason Score and Grade-grouping,
Grade-Grouping was done. The comparison of PSA value the serum PSA value has got no statistically significant role.
between benign and malignant cases along with its significance

Keywords: Prostate carcinoma, Prostate core biopsy, Prostate specific antigen

INTRODUCTION DRE or PSA is abnormal. The PSA level establishes the likelihood

Worldwide clinically detected prostate cancer is the third most  thata man will harbour prostate cancer if he undergoes a prostate
common malignancy in men with an estimated about 1.2 milion ~ Piopsy. Men with an abnormal PSA and negative biopsy are usually
new cases in 2018 [1]. The highest incidences are in North America, ~ 2dvised to undergo a repeat biopsy [6].

Europe, The Caribbean and Brazil; whereas it is relatively less in Asia, ~ Fine needle aspiration cytology of the prostate was widely used
Middle East and Africa. Most of the prostate cancers are detected ~ for diagnosing prostate cancer before core needle technique was
in men aged >60 years. As per WHO (World Health Organization) ~ developed [7].

Classification of Tumours of the Urinary System and Male Genital  However, currently TRUS is the first modality of choice to image
Organs, 4ed, only 1% of prostate cancers are clinically detected in  and biopsy in case of suspected prostatic pathology [8,9]. Current
male aged less than 50 years [2]. standard of care is to obtain systematic prostate 18 gauge core

Most of the prostatic adenocarcinomas (85-90%) are multifocal ~ Piopsies guided by transrectal ultrasound from suspected areas as
with an average of 2-3 separate tumours per gland. Most of the  identified by digital rectal examination and imaging [8,10]. Toi A et
prostate adenocarcinomas (75-80%) are located in the posterior/ @l reviewed 7426 prostate biopsies and found that the presence of
posterolateral peripheral zone [3]. a sonographic lesion significantly increased the likelihood of prostate

Adenocarcinoma of the prostate may be clinically suspected based cancer detection [11].

on elevated serum PSA and/or abnormal Digital Rectal Examination 1N present study, it was observed that each specimen of prostatic
(DRE). Serum PSA level generally correlate with the risk of prostate ~ core biopsy done by transrectal ultra sound guided method and
cancer and hence serum PSA has been used in prostatic carcinoma ~ evaluated the percentage of positivity of prostatic adenocarcinoma
screening and for diagnostic, therapeutic and prognostic purposes ~ as well its risk stratification on the basis of serum PSA, Gleason
[2,4]. However, as a screening test for prostate cancer, the use of ~ score and Grade grouping system.

single serum PSA estimation remains controversial in that it lacks

both sensitivity and specificity [5]. In most laboratories, aserumlevel  MATERIALS AND METHODS

of 4 ng/mL is considered as the cut-off between normaland abnormal  After obtaining approval from Institutional Ethics Committee (IEC
but many men with PSA levels below this cut off point may harbour ~ No-RKC/426), this hospital based observational cross-sectional
cancer cells in their prostate specially in cases of organ-confined  study was carried out in the Department of Pathology, RG Kar
prostate cancer [5,6]. Generally, a biopsy is recommended if the  Medical College, Kolkata. The core biopsies were taken from the
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lesions with the help of transrectal ultrasound and additional cores
from suspected lesion as identified by digital rectal examination in
the Department of Urology, RG Kar Medical College, Kolkata. All the
core biopsies sent to the Department of Pathology from April 2017
to March 2018 were included in the study. However, those biopsy
specimens where preoperative serum PSA level was unknown
were excluded from the study. As per criteria, total 45 cases were
included in the present study.

Prostatic core biopsies taken from different sites of prostate were sent
in separate vials to the Department of Pathology for processing and
histopathological reporting. To maintain the ideality for processing
as well as reporting, 1-2 (maximum 3) different kinds of cores were
embedded in a single cassette.

Cutting at several levels of biopsy core (at a maximum thickness of
4 um) was done for each paraffin block as it increases the yield of a
definite adenocarcinoma diagnosis. Each slide was stained by H&E
stain. For positive cases of prostatic adenocarcinoma, the reporting
format had been followed as per recommendation of The College
of American Pathologist (CAP) [12] containing: 1) The Histological
Type; 2) The number of cores positive for cancers and total no.
of cores examined; 3) Linear cancer extent/ Highest percentage of
cancer in a single core; 4) Gleason’s score as appreciated on H&E
stained sections [2]; 5) Grade Grouping recommended by AJCC
(American Joint Commission on Cancer), Eighth Edition. The current
Grade Grouping is based on the histologic pattern of arrangement
of carcinoma cells in haematoxylin and eosin stained sections. Five
basic grade patterns are used to generate a histologic Gleason
score that ranges from 1 to 5. Grade Group is the stratification
of histologic grade scores into prognostically relevant groups:
Grade Group 1 (Gleason score <6), Grade Group 2 (Gleason score
3+4=7), Grade Group 3 (Gleason score 4+3=7), Grade Group 4
(Gleason score 8), and Grade Group 5 (Gleason score 9-10) [13]. In
the eighth edition of AJCC, it has been recommended that both the
Gleason grade and the grade group should be used to determine
tumor grade [2,14].

STATISTICAL ANALYSIS

The comparison of PSA value between benign and malignant cases
along with its significance of association with higher Grade-Grouping
was statistically judged by unpaired t-test using Graph Pad Quick
Calcs software.

RESULTS

In our study for one year, total numbers of TRUS guided prostatic
core biopsy specimen were 45. Out of 45 cases 22 cases showed
benign i.e., benign hyperplasia of prostate [Table/Fig-1] and
23 cases showed prostatic adenocarcinoma. So, the percentage
of positivity of adenocarcinoma was 51.11%. Regarding the age

www.jcdr.net

Disease Group Mean Age (+SD) p-value
Benign (N=22) 63.77(x11.24)

0.2609
AdenoCA (N=23) 66.7(x4.9)

[Table/Fig-2]: Comparison of age in benign and malignant group.

This study showed mean PSA value (ng/mL) in benign cases as
3.45 (£0.987) and malignant cases it was 58.47 (+22.191) [Table/
Fig-3] and the result was statistically significant (p-value<0.001).

Disease Group Mean PSA (+SD) [ng/mL]

Benign (N=22) 3.45 (+0.987)
AdenoCA (N=23) 58.47 (+22.191)

[Table/Fig-3]: Comparison of PSA value in benign and malignant group.

After analysis of prostatic adenocarcinoma cases [Table/Fig-4] on
the basis of Gleason score and Group-Grading as shown in [Table/
Fig-5], it was found that total 12 cases were in Gleason Score
7. Out of 12 cases, 4 cases (17.4%) showed histopathological
Gleason score of (3+4) that belongs to Group Grading 2 and 8
cases (34.78%) showed histopathological Gleason score of (4+3),
which belongs to Group Grading 3. This group which having
Gleason score <8, actually belong to low to intermediate risk
and mean PSA value 58.75 ng/mL. Regarding high risk group,
8 cases (34.78%) showed Gleason score 8(4+4) and 3 cases
(18.04%) showed Gleason score 9 (5+4) with Group Grading 4
and 5 respectively. Mean PSA level was 58.18 ng/mL in this high
risk group [Table/Fig-5,6].

p-value

<0.001
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[Table/Fig-4]: a) Photomicrograph showing prostatic adenocarcinoma in TRUS-guided

biopsy, Gleason score (65+4)=9, Group Grade-5 (H&E 100X); b) Prostatic adenocarcinoma,

Gleason Score (4+3)=7, Grade Group-3 (100X); ¢) Prostatic adenocarcinoma,

GleasonScore (3+4)=7, Grade Group=2 (400X); d) Prostatic Adenocarcinoma, Gleason
Score (4+4)=8, Grade Group (400X).

roup, the mean age group for benign cases were 63.77(x11.24 -
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[Table/Fig-1]: Photo micrograph showing picture of benign hyperplasia of prostate.
(H&E 400X).

[Table/Fig-5]: Distribution of malignant cases according to Gleason Score & AJCC

Group Grading.

Risk Group Mean PSA (+SD) (ng/mL) | p-value
Low to Intermediate (Gleason score <8) 58.75 (+26.43)

(N=12) 0.95
High (Gleason Score >8) (N=11) 58.18 (x17.74)

[Table/Fig-6]: Comparison of PSA value between High risk (Gleason Score >8)

and Low to Intermediate risk group (Gleason score <8).

However, in malignant cases which have been categorised as low
to intermediate risk group (Gleason score <8) and high risk group
(Gleason score >8), the mean PSA values (ng/mL) are 58.75 and
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58.18 respectively and these values were not statistically significant
(p-value=0.95) to differentiate between these two groups.

DISCUSSION

The prostatic carcinomas are typically a disease of men older
than 50 years of age [14]. In our present study the mean age for
adenocarcinoma of prostate was 66.7(x4.9). It is concordant with
previously reported various studies done by Hariharan K et al.,
Huang TH et al., and Siegel R et al., [15-17]. Hariharan K et al.,
observed that peak age group for incidence of prostate cancer
was above 65 years [15]. The study of Huang TH et al., revealed
that patients younger than 50 years accounted for only 0.55% of
all patients with prostate cancer [16]. In United States, Prostate
carcinoma is the 3" leading cause of death due to cancer in males
in age group of 60 to 79 years [17]. Regarding Benign hyperplasia
of prostate, it is also a disease of men of older age group with mean
age group in different studies published by Lee YJ et al., and Yeboah
Eet al., showed above 50 years [18,19]. In present study, the mean
age for benign cases were 63.77 (x11.24) and statistically it is not
helpful to differentiate with prostate cancer as p-value is 0.2609
[Table/Fig-2].

Serum PSA is a tumour marker but its serum levels are under
the influence of physiological and pathological processes and
hence PSA is not highly specific for prostate carcinoma. Clinically
applicable reference values for this marker are from 0-4.0 ng/mL,
but they don’t exclude carcinoma always. Intermediary PSA values,
i.e., value between 4.0-10.0 ng/mL, can be present in patients with
benign hyperplasia of prostate, prostatitis, intragpithelial neoplasia
as well as in prostate carcinoma cases[20].

In present study, mean PSA value (ng/mL) in case of
adenocarcinoma of prostate was 58.47(x22.191) while in case of
benign lesions it was 3.45(x0.987). This is an interesting finding
which shows that patients with markedly elevated serum PSA
levels are more likely to harbour adenocarcinoma in their biopsies
than benign changes, as in previous studies done by Dai B et
al., [21]. So from this study it was proved that mean PSA has
got definite significance in case of prostatic adenocarcinoma and
the difference between mean PSA value in benign and malignant
cases of prostate was statistically significant. However, Banerjee
B et al., concluded in their article published in 2016 that chances
of finding malignancy with increasing values of PSA are more, but
not a rule. It can only give a clue to the histopathologist to examine
the sections more thoroughly [22]. In contrast, Amayo A et al.,
concluded that although PSA is a sensitive test, it is not sufficiently
specific to discriminate between Benign Prostate Hyperplasia
(BPH) and Carcinoma of Prostate at intermediate values [23]. In
fact, serum levels of PSA are elevated to a lesser extent in BPH
than in prostatic carcinomas but there is considerable overlap [5].
It has been observed that in many cases of Benign hyperplasia
of prostate the mean PSA are significantly high and in many
cases of localized Prostatic adenocarcinoma the mean PSA are
not significantly high. So nowadays not only the mean PSA but
also PSA velocity and PSA density, age-specific reference range
and percentage of free PSA are used as helpful and adjunctive
parameters to differentiate between benign and malignant cases
[5]. Higher level of PSA (>5.0 ng/mL) is associated with poorly
differentiated histology (GS>7) and this is well documented [24].
Pierorazio P et al., showed in their retrospective study on 1932
patients that for an individual patient, the higher the initial PSA
level the higher the risk of having poorly differentiated prostate
cancer [24]. In our study most of the prostatic adenocarcinoma
cases had Gleason score of intermediate to high grade, i.e., from
7 to 9. But the difference between the mean PSA levels was not
statistically significant between low to intermediate grade group
and high grade-group prostatic adenocarcinoma diagnosed by
TRUS-guided prostatic biopsy.
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Few previous studies also support our findings for example, Schroder
FH et al., found that approximately half of the tumours missed with
PSA 0 to 4 ng/mL had aggressive characteristics[25]. In 2015,
GurumurthyD et al., conducted a study on 51 cases of prostate
carcinoma where majority of the patients had poorly differentiated
carcinoma and they found that though there was a comparative
increase in PSA level with increase in Gleason grade, it was not
statistically significant[26]. McGuire BB et al., also concluded in
their study that in patients with Gleason grade 8-10, a proportion
of tumors were so poorly differentiated that they produced relatively
little PSA [27]. This might be explained by the fact that less
differentiated tumours sometimes produce less PSA due to loss
of phenotype expression of PSA, which follows dedifferentiation of
tumour cells [20].

Serum PSA determination has certain limitations for the diagnosis
of prostatic cancer. It is commonly elevated in benign prostatic
hyperplasia and prostatitis, as well as with mechanical manipulation
of the prostate gland [28]. These factors, coupled with the biological
variation in PSA concentrations, result in low specificity and low
positive predictive value when used as a single measurement [5].

However, serum PSA levels correlate strongly with the risk of
prostate cancer [25,29]. The increase in serum PSA depends on
differentiation of tumour cells. Gleason score and grade grouping
are most powerful predictors of biological behaviour and influential
factors used in determining treatment. PSA, when combined
with Gleason score and clinical stage, improves the prediction of
pathological stage for prostatic carcinoma [30].

LIMITATION

In the present setting, authors could not correlate the cases with
other serum parameters like PSA velocity, PSA doubling time. Also
any other immune-histochemical markers could not be used in
addition to routine Haematoxylin-Eosin (H&E) stain for diagnosis
of prostate adenocarcinoma. Further, Gleason scoring itself has
certain limitations like Gleason Grade on needle biopsy specimen
of prostate cancer may not match with final grade following radical
prostatectomy.

CONCLUSION

This study shows that estimation of serum PSA has got definite
significance in differentiating benign cases from malignant cases
in prostatic core biopsy specimens (TRUS guided). But in cases of
prostate adenocarcinoma while considering the disease stage based
on Gleason Score and Grade-grouping, the serum PSA value has
got little significance. However, further prospective studies with larger
sample size may enlighten the controversies regarding this issue.
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