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HISTOMORPHOLOGICAL CORRELATION IN FINDINGS OF TRANSURETHRAL
RESECTION OF PROSTATE AND PROSTATE BIOPSY WITH SERUM PROSTATE
SPECIFIC ANTIGEN IN BENIGN PROSTATIC HYPERPLASIA
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ABSTRACT

Prostatic specific antigen is a glycoprotein produced by epithelial cells of prostate and has normal values ranging from 0-4 ng/ml, which in disease
processes like hyperplasia, inflammation, tumors, granulomatous prostatitis maybe released in the serum of the patient due to breach of prostatic
layers between the lumen and capillaries.(7,8).The prostate produces and secretes into the semen and the bloodstream Prostate specific antigen
(PSA), a 30kDa serine protease. The gene for PSA has two androgen response element .Elevated serum PSA levels are seen in hyperplasia, and
prostatitis and prostatic carcinoma.(11) The combination of Digital rectal examination (DRE), TRUS, & Serum PSA levels is a powerful diagnostic
tool for both benign and malignant lesions.(13) On a global scale, diseases of the prostate gland cause significant morbidity and mortality amongst
adult males particularly over 60 years of age. (13)
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INTRODUCTION

The incidence of prostatic lesions increases with increasing age.(14)
.Testicular androgens importantly control the growth and survival of
prostatic cells. So castration leads to widespread apoptosis of prostatic
epithelium and atrophy of prostate.

There are three pathologic processes affect the prostate with
sufficiently to merit discussion: Inflammation, Benign Prostatic
Hypertrophy (BPH) &tumors.

Of these BPH is the commonest pathology and tends to affect older
men so much that it can also be seen as "normal" ageing process. (6)

BPH is considered to be a degenerative condition in men from all over
the world. Although BPH is not life threatening, the symptoms or
complications could affect the quality of life significantly. The role of
inflammation has been vital in the pathogenesis of BPH as understood
in 1937, and now BPH is hypothesised as an immune mediated
inflammatory disease. Inflammation stimulates tissue destruction,
releasing growth factors, increasing cellular proliferation and
differentiation, and finally leading to prostatic hyperplasia. (15)

Various other lesions of prostate include Prostatic infections like
bacterial prostatitis forming a significant proportion of lesions in
practice and can be treated with antibiotics. It is characterised by
neutrophilic infiltration forming sheets within and around the acini,
intraductal desquamated cellular debris, stromal edema and
hyperemia. (16)

MATERIAL AND METHODS
Data of 100 patients who underwent TURP/Prostate biopsy with
prediagnosed BPH clinically, were evaluated prospectively.

The examining parameters are patient's demographic details, pre-
operative serum PSA levels, ultrasonography findings, clinical
symptoms, surgical method, histopathological findings and Gleason's
Grading (ifrequired).

Prostate chips/tissue of 100 patients who are undergoing TURP/
Prostate Biopsy were collected for histopathological examination in
our central clinical laboratory, AIMS Dewas, over a period of 18
months.

All representative tissue sections were taken after clinical
examination, blood examination and radiological examination,
prostate tissues were obtained and immediately fixed with 10%
Neutral Buffered Formalin (NBF). The demographic details of each
specimen received from Urology department was checked and
demographic details noted along with the requisition forms duly
filled. These specimen were then grossed where the prostate chips
received are placed in stainless steel tissue cassettes. The volume of
each specimen received, is arbitrarily measured and submitted for
tissue processing in an automated Histokinette (Biocon, R.S.Scientific
Works, India).After completion of this cycle overnight, the processed
tissues are embedded in molten wax, from which blocks are prepared
in plastic moulds and are finally sliced in a standard Smm microtome
(Medi Meas MRM-ST) and left to be stained by haematoxylin and
eosin stain.
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They are finally examined under light microscope (Magnus LX-600,
Labomed-400) under scanner, 10x,40x for final evaluation and
diagnosis.

Serum PSA level recording is done before the surgical procedure is
undertaken and is analysed in biochemistry department using
automated chemiluminescence (CLIA) method on Maglumi800.
Correlation between Histological findings and Serum PSA is
performed.

RESULTS

The histomorphological analysis reveals a diverse range of findings in
relation to benign prostatic hyperplasia (BPH). The most prevalent
findings include BPH with chronic prostatitis (23%) and BPH with
non-specific prostatitis (37%), indicating a notable presence of
inflammatory processes in conjunction with BPH. Additionally,
adenomyomatous changes are observed in 14% of cases, often co-
existing with prostatitis (8%) or accompanied by features suggestive
of prostatic intraepithelial neoplasia (PIN) (3%). A smaller proportion
exhibits features like myomatous BPH (2%) or BPH adenomatouus
(5%), with rare occurrences of BPH associated with carcinoma (5%)

Table 1: Frequencies Of Histomorphological Findings

HISTOMORPHOLOGICAL FINDINGS | % of total (N=100)
BPH 4

BPH with chronic prostatitis 23

BPH with Prostatitis 37

BPH (Adenomyomatous) 14

BPH with Carcinoma 5

BPH (Adenomyomatous) with PIN 3

BPH (Adenomyomatous) with Prostatitis |8

BPH myomatous 2

BPH adenomatous 5

BPH- benign prostatic hyperplasia, PIN-prostatic intraepithelial
neoplasia

Table 2: Distribution Of Serum PSA Across Benign And
Malignant/ Premalignant Lesion

Group N Median|SD |SE
Serum PSA |Benign 92 3.15 8.62(0.898
Malignant/premalignant |8 38.8 9.57(3.38
SD- Standard Deviation, SE- Standard Error

Statistic |df
Serum PSA |Mann- Whitney U 15.0 <.001
Note. Hu , # .,

df- degree of freedom

p value
0.013

The table compares serum prostate-specific antigen (PSA) levels
between individuals with benign lesions and those with malignant or
premalignant prostate conditions. Among the benign group (N=92),
the median serum PSAlevel was 3.15 ng/mL, with a standard deviation
of 8.62 ng/mL. In contrast, participants with malignant or
premalignant conditions (N=8) had a substantially higher median
serum PSA level of 38.8 ng/mL, with a standard deviation of 9.57
ng/mL. A Mann-Whitney U test was conducted to compare these
distributions, yielding a statistically significant result (U = 15.0, p <
0.001), indicating that serum PSA levels differ significantly between
benign and malignant/premalignant prostate conditions.

Table 3. Distribution Of Serum PSA Category Across Benign
And malignant/premalignant Lesion

Category Benign Malignant/pre

Serum PSA (ng/ml) malignant

<4 45 (48.9%) 4 (50%)

4to 10 10 (10.9%) 1 (12.5%)

10 to 20 20 (21.7%) 1 (12.5%)

> 20 17 (18.5%) 2 (25%)

Total 92 (100%) 8 (100%)
Value p value

Fisher's exact test |0.456 0.950

N 100

The table compares serum prostate-specific antigen (PSA) categories
between individuals with benign conditions and those with malignant
or premalignant prostate conditions. Among the benign group (N=92),

the majority were distributed across PSA categories as follows: <4
(48.9%), 4 to 10 (10.9%), 10 to 20 (21.7%), and >20 (18.5%). In
contrast, participants with malignant or premalignant conditions
(N=8) were distributed as follows: <4 (50.0%), 4 to 10 (12.5%), 10 to
20 (12.5%), and >20 (25.0%). Fisher's exact test showed no significant
association between serum PSA category and prostate condition type
(p=0.950).

DISCUSSION

The present study observes a distribution of serum prostate-specific
antigen (PSA) levels across benign and malignant/premalignant
prostate conditions. Amongst the benign group (N=92), the PSA levels
were categorized as follows: 48.9% had PSA levels <4 ng/mL, 10.9%
had PSA levels between 4 to 10ng/mL, 21.7% had PSA levels between
10 to 20 ng/mL, and 18.5% had PSA levels >20 ng/mL. On the other
hand, participants with malignant or premalignant conditions (N=8)
had PSA levels categorized as: 50.0% <4 ng/mL, 12.5% between 4 to
10ng/mL, 12.5% between 10 to 20 ng/mL, and 25.0% >20 ng/mL.

The histopathological analysis in this study revealed that most BPH
cases had PSA levels below 4 ng/ml, while malignant cases had PSA
levels above 20 ng/ml. This aligns with the study by Dharamveer Sihag
and Preeti Laddha (2022), which found that PSA levels varied
significantly between benign and malignant lesions, highlighting the
potential of PSA levels to differentiate between BPH and prostate
cancer. The variability in PSA levels across different histopathological
lesions underscores the need for careful interpretation of PSA values.
While elevated PSA levels are common in prostate cancer, significant
overlap with BPH necessitates additional diagnostic measures, such as
imaging and biopsy.

When comparing the findings presented by Anushree and Venkatesh et
al, it was noted that there was significant differences in PSA level
distribution among benign conditions. Anushree and Venkatesh found
in their study that 55.1% of benign cases had PSA levels <4 ng/mL,
26.4% had PSA levels between 4 to 10 ng/mL, and 18.3% had PSA
levels >10 ng/mL. In contrast, the present study shows lower
percentages of benign cases with PSA levels <4 ng/mL (48.9%)and
higher percentage with PSA levels >10 ng/mL (40.2% combined for
PSA levels between 10 to 20 ng/mL and >20 ng/mL). This suggests a
potentially different distribution of PSA levels amongst benign cases in
our study compared to Anushree and Venkatesh's findings.

Regarding malignant cases, this study observed modest to marked PSA
elevationsin all 5 cases (100%), which is consistent with findings from
study conducted by Maru et al., who reported similar elevations in 92%
of malignant cases. This contrasts with studies by Akhter et al. and
Sinha et al. , which has shown malignancy with normal or mildly
elevated PSA levels. This variation underlines the complexity in using
PSA levels as a definitive indicator of prostate malignancy, especially
in early or less aggressive forms of cancer.

CONCLUSION

The findings of our study underscore the complexity of prostate health
in older populations, emphasizing the prevalence of BPH with
inflammatory components and its potential implications for disease
progression.Understanding the correlation between age, inflammatory
status, and prostate health may inform targeted screening and
management strategies tailored to individual risk profiles.It has also
been concluded through our study that S. PSA measurement forms an
important test for screening, diagnosis and prognostication of various
prostate disorders with special emphasis to BPH and Carcinoma
Prostate and it continues to be a valid marker to differentiate them.

REFERENCES

1. Romanes GJ; Cunninghum's Textbook of Anatomy; twelfth edition.

2. Tortora Gerard J, Derrickson Bryan H; Tortora's Principles of Anatomy and Physiology;
Sixteenth edition.

3. Chaurasia BD; Human Anatomy; Sixth Edition CBS Publishers.

4. Image courtesy- National Cancer Institute, AV Number: CDR462221 File: Benign
Prostatic Hyperplasia nci-vol-7137-300.jpg Uploaded: 27 December 2008. (image 1)

5. Mikael Higgstrom, M.D. - Own work. References: "The Surgical Anatomy of the
Prostate" in (2016) Prostate Cancer: Science and Clinical Practice, Academic Press, pp.
253-263 DOI: 10.1016/B978-0-12- 800077-9.00029-3. ISBN: 9780128005927.
Roberts MJ, Teloken P, Chambers SK. Prostate Cancer Detection. Endotext, at National
Center for Biotechnology Information. Updated 2018 Jun 11. (image 2)

6. Robbins and Cotran; Pathologic basis of Diseases; tenth edition.

7. Sujata Pudasaini et al ;Evaluation of Prostate specific antigen levels and its correlation
with histopathological findings, Department of Pathology, Nepal Medical College
Teaching Hospital, Jorpati, Nepal Department of Urology, Nepal Medical College
Teaching Hospital, Jorpati, Nepal; Year 2019, volume 9; 1485-1489.

8. Senol Tonyali 1, Cavit Ceylan 2, Erdogan Aglamis 3, Serkan Dogan 4, Sedat Tastemur 5,

| 2 |—| International Journal of Scientific Research I



Volume - 14 | Issue - 02 | February - 2025 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

. ________________________________________________________________________________________________________________|
Mustafa Karaaslan 6. Is there a PSA cut-off value indicating incidental prostate cancer in
patients undergoing surgery for benign prostatic hyperplasia.

9. Barrett Kim, Barman Susan, Yuan Jason, Brooks Heddwen; Ganong's Review Of
Medical Physiology Twenty Sixth Edition.

10.  Gilgunn, S., Conroy, P., Saldova, R. et al. Aberrant PSA glycosylation—a sweet
predictor of prostate cancer. Nat Rev Urol 10,99-107 (2013). (image 3)

11. Ramesh Chandrahas, Godbole,Smita P. Bhide, Maharashtra Institute of Medical
Education & Research ; Study of histopathological correlation of prostate lesions with
serum prostate specific antigen levels in a tertiary care hospital. March 2020.

12.  Wadgaonkar AR, Patil AA, Mahajan SV, Yengantiwar RP. Correlation of serum prostate
specific antigen (psa) level in various prostate pathology in elderly men. Int J Basic Appl
Med Sci2013;3:274-81.

13.  Shetty P, Singh BMK, Shetty T, Bishnu A; Correlation of prostate specific antigen with
histopathological findings in patients with prostatic disease; Trop J Path Micro 2016; 2
(3); 152-158.

14.  Kavita Kumari, Neelam Sharma et al; Senior Resident, Dept. of Pathology, Dr. Rajendra
Prasad Government Medical College, Kangra, Himachal Pradesh ,Correlation of serum
PSA level with histomorphologic study in prostatic diseases; Volume:5, Issue:4,
Year2018,Article Page : 613-618

15.  Duarsa K. Wirya Gede et al; High Serum Prostate Specific Antigen as a Risk Factor for
Moderate- Severe Prostate Inflammation In patients with BPH; Urology Dept. Sunglah
General Hospital, Denpasar, Indonesia Bali Med Journal 2016, Vol 4.

16. Granados EA, Riley G, Salvador J, Vincente J. Prostatic abscess : diagnosis and
treatment. J Urol. 1992;148 (1) :80-82.

17.  Wise GJ, Silver DA. Fungal infections of the genitourinary system. J Urol. 1993;149(6) :
1377-1388.

18.  Epstein JI, Hutchins GM. Granulomatous prostatitis: distinction among allergic,
nonspecific, and post transurethral resection lesions. Hum Pathol. 1984;15(9) : 818-825.

19.  Stillwell TJ, Engen DE, Farrow GM. Clinical spectrum of granulomatous prostatitis: a
report 0f 200 cases. J Urol. 1987;138(2) : 166-169.

20. KelalisPP,Harrison EG Jr, Greene LF. Allergic granulomas of the prostate in asthmatics.
JAMA. 1964;188;963-967.

21. Kavita Kumari, Neelam Sharma et al; Senior Resident, Dept. of Pathology, Dr. Rajendra
Prasad Government Medical College, Kangra, Himachal Pradesh ,Correlation of serum
PSA level with histomorphologic study in prostatic diseases; Volume:5, Issue:4,
Year2018,Article Page : 613-618

22. Duarsa K. Wirya Gede et al; High Serum Prostate Specific Antigen as a Risk Factor for
Moderate- Severe Prostate Inflammation In patients with BPH; Urology Dept. Sunglah
General Hospital, Denpasar, Indonesia Bali Med Journal 2016, Vol 4.

23.  Granados EA, Riley G, Salvador J, Vincente J. Prostatic abscess : diagnosis and
treatment. J Urol. 1992;148 (1) :80-82.

24.  Wise GJ, Silver DA. Fungal infections of the genitourinary system. J Urol. 1993;149(6) :
1377-1388.

25. Epstein JI, Hutchins GM. Granulomatous prostatitis: distinction among allergic,
nonspecific, and post transurethral resection lesions. Hum Pathol. 1984;15(9) : 818-825.

26.  Stillwell TJ, Engen DE, Farrow GM. Clinical spectrum of granulomatous prostatitis: a
report of 200 cases. J Urol. 1987;138(2) : 166-169.

27. KelalisPP,Harrison EG Jr, Greene LF. Allergic granulomas of the prostate in asthmatics.
JAMA. 1964;188;963-967.

28.  Sarma HN, Ramesh K, al Fituri O, Saced SO, Majeed SA. Malakoplakia of the prostate
gland- report of two cases and review of literature. Scand J Urol Nephrol. 1996;30(2)
:155-157.

29.  LupovitchA. The prostate and Amyloidosis. J. Urol. 1972;108(2) : 301-302.

I International Journal of Scientific Research |—| 3 |




