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Introduction
Carcinoma of the prostate is the most common internal 
malignancy among men in the United States and is respon-
sible for 10% of cancer deaths in this population.1 There are 
remarkable differences between world regions and countries 
in the incidence of clinically diagnosed prostate cancer.2 The 
highest incidences are in North America, the Caribbean, 
Brazil, certain western European countries, Australia, and 
New Zealand. About 60% of all new prostate cancer cases in 
2012 diagnosed in North America or Europe. In Iraq, Prostate 
cancer is fourth among the most common cancers.3 Prostate 
cancer is the most common cancer, most of which have a high 
or very high level of human development. The lowest inci-
dences are in Asia, several countries in the Middle East, and 
Africa. Both genetic and environmental influences have been 
implicated in these incidence differences. An environmental 
component (possibly related to diet) is confirmed by the fact 
that low-risk Asian men who move to a high-risk geograph-
ical area (such as the USA) have a marked increase in prostate 
cancer incidence. However, the annual incidence for all gen-
erations of Asian-Americans is roughly only half of that for 
Whites born in the USA, implicating genetic factors.4 Interna-
tional differences in diagnostic practices, particularly differ-
ences in serum prostate-specific antigen (PSA) screening, are 
probably the greatest contributors to worldwide differences in 
incidence.5 Their frequency increases with age, Almost 75% of 
the men diagnosed with prostatic cancer are age 65 or older 
and this fact well substantiated by careful observations at 
autopsy, but the tumors can be seen in younger patients.6 The 
frequency with which incidental carcinoma is found at post 
mortem examination varies between 15% and 70%.7 In addi-
tion, is directly related to the age of the patient and the thor-
oughness of the sampling. The TUR specimen that contain 
tumor may signify extensive spread by conventional carci-
noma from the peripheral portion of the gland or may be a 
manifestation of the rare type of carcinoma from the transi-
tion zone. The probability of detecting a prostate carcinoma 

in the TUR specimen directly related to the amount of sam-
pling.8 When five blocks or 12 g of randomly selected chips 
are submitted, it estimated approximately 90% of the carci-
nomas will be detected,9,10 While the examination of eight 
blocks, the probability of detection rises to 98%.11,12 Also The 
need for submission of remaining tissue in the cases in which 
incidental carcinoma is found depends on whether the lesion 
is a T1a (recommended) or T1b (not needed).13 The aim of 
study is to identify the rates of incidentally detected prostate 
cancer in patients undergoing surgical management of Benign 
Prostatic Hyperplasia (BPH).

Method
After obtaining Institutional Review Committee (IRC) 
approval, this study was conducted at the department of 
pathology, Ghazi AL-Harriri Hospital, Baghdad medical city, 
Iraq. This study was performed on all cases of transurethral 
resection of the prostate that provided a tissue specimen 
between 1st January 2018 to 31st December 2020. Hundred 
and eighty-one men, aged from 45 to 94 years, were identified 
as having BPH who underwent TURP. The patient were 
divided into two groups i.e. first group consisting of patients 
younger than 65 years and the other group being 65 years or 
more. Data of this study were collected from the hospital 
record which include demography details, findings of digital 
rectal examination (DRE), PSA value and histopathological 
results. Patients with a preoperative diagnosis of prostate 
carcinoma were excluded from the analysis (N = 5). Data were 
tabulated in Microsoft excel sheet. Percentages and Frequencies 
were calculated for descriptive data meanwhile Pearson Chi-
square test was used to compare the association between 
categorical data. P-value less than 0.05 was considered 
significant.
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Results
Cross sectional study for 181 patients with mean and SD of age of 
patients 68.4 ± 8.6 years old. With minimum, age 45 and max-
imum 94 years old. (70.2%) of patients were at age 65 years and 
above, the distribution of Gleason grade in patients with malig-
nant prostatic lesion appear as (33.3%) of patients in grade (4), 
(26.7%) of patients in grade (3 and 5). As shown in Tables 1 and 2. 

According to Table 3; there is significant association between 
age of patients and prostatic lesion; (11%) of patients (fourteen) 
with age 65 years or more have malignant prostatic lesion, while 
(1.9%) of patients (only one) below 65 years have malignant lesion.

The distribution of prostatic lesions in general, fifteen of 
patients (8.29%) with malignant prostatic lesion, hundred 
sixty six (91.7%) with benign prostatic lesion as in Figure 3A. 
The distribution of benign prostatic lesions; (57.23%) of 
patients with BPH and (36.75%) of patients with BPH with 
chronic inflammation as in Figure 3B. The distribution of 
malignant prostatic lesions; four of patients (26.67%) with 
high Gleason score and (73.33%) of patients with moderate 
Gleason score as in Figure 3C.

Table 1.  Distribution of patients according to age

Age Frequency Percentage

Below 65 years 54 29.8

65 years and above 127 70.2

Total 181 100.0

Table 2.  Distribution of Gleason Grade in patients with 
malignant prostatic lesion 

Gleason Grade 

Grade 1 0 0.0

Grade 2 2 13.3

Grade 3 4 26.7

Grade 4 5 33.3

Grade 5 4 26.7

Total 15 100.0

Table 3.  Association between age of patients and prostatic 
lesions 

Variables
Age

P-valueBelow 65 
years ≥ 65 years

Prostatic 
lesions 

Benign % 53 (98.1%) 113 (89.0%) 0.042

Malignant % 1 (1.9%) 14 (11.0%)

Total % 54 (100.0%) 127 (100.0%)

P-value ≤0.05 (significant).

Fig. 3A  Distribution of prostatic lesions in general.

Fig. 3B  Distribution of benign prostatic lesions.

Fig. 3C  Distribution of malignant prostatic lesions.

Fig. 2  Benign prostatic hyperplasia (BPH).15

Fig. 1  Prostate chips obtianed by transurethral resection of 
prostate.14
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There is no significant association between age of patients 
and benign prostatic lesion as shown in Table 4.

Table 4.  Association between age of patients and types of 
prostatic lesions 

Variables
Age

Total60 years 
and below

Above 60 
years

Benign

BPH 33 (19.9%) 62 (37.7%) 95 (57.2%)

BPH with 
acute 
inflammation

0 (0%) 1 (0.6%) 1 (0.6%)

Prostatic 
lesions 

BPH with 
chronic 
inflammation

17 (10.2%) 44 (26.5%) 61 (36.7%)

BPH with 
lithiasis 1 (0.6%) 1 (0.6%) 2 (1.2%)

BPH with 
necrosis 0 (0%) 1 (0.6%) 1 (0.6%)

BPH with 
prostatic 
intraepithelial 
neoplasia

2 (1.2%) 0 (0%) 2 (1.2%)

BPH with 
squamous 
metaplasia

0 (0%) 4 (2.4%) 4 (2.4%)

Total 53  
(31.9%)

113 
(68.1%)

166  
(100%)

P-value = 0.22 (not significant).

Table 5.  Association between age of patients and Gleason 
Grade 

Variables
Age

Below 65 
years

≥ 65 years Total

Gleason 
grade

Grade 1 (%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Grade 2 (%) 0 (0.0%) 2 (13.3%) 2 (13.3%)

Grade 3 (%) 0 (0.0%) 4 (26.7%) 4 (26.7%)

Grade 4 (%) 1 (6.7%) 4 (26.7%) 5 (33.3%)

Grade 5 (%) 0 (0.0%) 4 (26.7%) 4 (26.7%)

Total (%) 1 (6.7%) 14 (93.3%) 15 (100.0%)

P-value = 0.54 (not significant).

Table 6.  Association between age of patients and prostatic 
lesions 

Variables
Age

Below 65 
years

65 years 
and above

Total

Prostatic 
lesions 

High % 0 (0.0%) 4 (26.7%) 4 (26.7%)

Moderate % 1 (6.7%) 10 (66.7%) 11 (73.3%)

Total % 1 (6.7%) 14 (93.3%) 15 (100.0%)

P-value = 0.733 (not significant).

There is no significant association between age of patients 
and Gleason grade as shown in Table 5.

There is no significant association between age of patients 
and malignant prostatic lesion as shown in Table 6.

Fig. 4  A. Gleason score 3 + 3 = 6 (Grade Group 1). B. Gleason score 3 + 4 = 7 (Grade Group 2) with minor component 
of cribriform glands. C. Gleason score 4 + 4 = 8 (Grade Group 4) with irregular cribriform glands. D. Gleason score  
4 + 4 = 8 (Grade Group 4) with fused glands with cytoplasmic vacuoles. E. Gleason score 4 + 4 = 8 (Grade Group 4) 

with glomeruloid glands. F. Gleason score 4 + 4 = 8 (Grade Group 4) with poorly formed glands.16
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Discussion
This study showed an incidental prostate cancer rate of 
8.29%. This detection rate is lower than previous study in 
Iraq and same several other recently published series; 
however, it is consistent with the overall decrease in incidental 
prostate cancer in the PSA era. Hassawi et al. Study done at 
2010 in Mosul showed that the incidental prostate cancer 
rate was 11.9% in 320 patients.17 Regarding the grading most 
diagnosed cases of prostate carcinoma in this study were in 
grade 2, 3, 4 and 5 (Sum: 7−10) (13.3%, 26.7%, 33.3%, 26.7% 
respectively (Table 2) while in Hassawi et al. study the 
grading were 3, 4, 5 (Sum: 8−10) (7.9%, 47.4%, 44.7% 
respectively),17 such high grades at diagnosis when compared 
with those reported in western countries can be related to the 
same reasons influences the rate of prostate carcinoma which 
include age, race, location, genetic influences and dietary 
factors that are contribute for this geographical variations.18 
Mai et al. showed similar results in the review of almost 1000 
TURP specimens. They found significant decreases in the 
overall detection rate from 12.9 to 8%.19 Recently, Jones et al. 
found the rate of incidental prostate cancer decrease from 
14.9% to 5.2% (pre versus post PSA era) in over 700 patients.20 
Other possible causes for the reduction in incidental prostate 
cancer include the increased use of medical therapy that lead 
to decreased rate of surgical management of BPH as well as 
an increased use of ablative therapies, which do not always 
provide tissue for pathologic analysis in patients who 
essentially require surgical management of their BPH.21,22 
Several studies, in addition to this study, have looked at the 
incidental prostate cancer rate in the PSA era. Prior to our 
findings, detection rates in the PSA era ranged from 4.8% to 
16.7%.19−21,23-26 Dellavedova et al. found the detection rate of 
incidental prostate cancer was 7% when they reviewed 100 
patients who underwent bipolar TURP.21 Helfand et al. 
studied the postoperative changes in PSA and PSA velocity 
in patients undergoing surgical management of BPH; they 
found the rate of incidental prostate cancer rate was 8.7% in 

313 patients who underwent monopole or bipolar TURP.24 
They also showed that postoperative PSA velocity was higher 
and PSA values decreased less in patients who had incidental 
prostate cancer compared to BPH.24 Voigt et al. found an 
incidental prostate cancer rate of 11.1% in their study trying 
to identify risk factors for clinically relevant prostate cancer 
discovered incidentally.23 3.4% of the patients in their series 
had clinically relevant prostate cancer Gleason grade 7–10 
disease or pT1b. Trpkov et al. have reported the highest 
incidental prostate cancer rate (16.7%) in the PSA era; 
however, their study included patients with known prostate 
cancer.25 A recent multi-centric study by Yoo et al. showed 
the rate of incidental prostate cancer was 4.8% in over 1600 
patients.26 In addition to DRE findings, they found the 
combination of transitional zone volume and PSA could be 
useful predictors of incidental prostate cancer. Overall, these 
studies continue to support a decreased overall prevalence of 
incidental prostate cancer in the modern era. In addition, 
they support the use of the technologies that do not provide 
tissue for pathologic examination at the time of BPH surgical 
management. Besides this, the importance of diagnosis of 
prostate cancer in younger males is well established in 
contemporary urological practice.27 In our study, one of the 
patient had incidental detection of carcinoma prostate in 
population younger than 65 years and grade 4. However in a 
study done by Thapa N. et al., none of the patient had 
prostatic carcinoma in population younger than 65 years and 
4.8% in older age group.27 Moreover, Marlon Perera, prostate 
cancer was diagnosed in 13.4% of the younger group and 
28.7% in the older group.28 Of the diagnosed prostate 
carcinoma, the 92.2% were of acinar adenocarcinoma 
subtype, with similar proportions between subgroups. 
Within the younger group, a significantly higher rate of low-
grade prostate cancer was diagnosed (Gleason score 6) but in 
my study none of the patient diagnosed with low-grade 
prostate cancer (Gleason score 6).29

Fig. 5  A. Gleason score 5 + 5 = 10 (Grade Group 5) with solid sheets of cells. B. Gleason score 5 + 5 = 10 (Grade Group 5) 
with cords of cells. C. Gleason score 5 + 5 = 10 (Grade Group 5) with individual cells. D. Gleason score 5 + 4 = 9  

(Grade Group 5) with cribriform glands, some with necrosis.16
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Conclusion
Prostate carcinoma is showing high grade at the diagnosis 
and widely frequent (8.29%) in TURP especially in-patient 

References
  1.	 Nelson WG, de Marzo AM, Isaacs WB. Prostate cancer: mechanisms of 

disease. N Engl J Med.2003;349:366-381.
  2.	 Center MM, Jemal A, Lortet-Tieulent J, Ward E, Ferlay J, Brawley O, et al. 

(2012) International variation in prostate cancer incidence and mortality 
rates. Eur Urol. 61:1079-92. PMID:22424666.

  3.	 Home - Central Statistical Organization. Central Statistical Organization 1 
(2013). Available at: http://www.cosit.gov.iq/en/.

  4.	 Powell IJ. Epidemiology and pathophysiology of prostate cancer in African-
American men. J Urol. 2007 Feb;177(2):444-9. 

  5.	 Center MM, Jemal A, Lortet-Tieulent J, Ward E, Ferlay J, Brawley O, et al. 
(2012) International variation in prostate cancer incidence and mortality 
rates. Eur Urol. 61:1079-92. 

  6.	 Lee KS, De Smet AA, Liu G, Staab MJ. High-resolution ultrasound features of 
prostatic rib metastasis: a prospective feasibility study with implication in 
the high-risk prostate cancer patient. Urol Oncol. 2014 Jan;32(1):24.e7-e11. 

  7.	 D'Amico AV. Screening for prostate carcinoma: prostate-specific antigen—
friend or foe? Cancer. 2005 Mar 1;103(5):881-3.

  8.	 Filter ER, Gabril MY, Gomez JA, Wang PZT, Chin JL, Izawa J, Moussa M. 
Incidental Prostate Adenocarcinoma in Cystoprostatectomy Specimens: 
Partial Versus Complete Prostate Sampling. Int J Surg Pathol. 2017 
Aug;25(5):414-420.

  9.	 Herlemann A, Wegner K, Roosen A, Buchner A, Weinhold P, Bachmann A, 
Stief CG, Gratzke C, Magistro G. "Finding the needle in a haystack": oncologic 
evaluation of patients treated for LUTS with holmium laser enucleation of the 
prostate (HoLEP) versus transurethral resection of the prostate (TURP). World J 
Urol. 2017 Nov;35(11):1777-1782. 

10.	 Samaratunga H, Montironi R, True L, Epstein JI, Griffiths DF, Humphrey 
PA, van der Kwast T, Wheeler TM, Srigley JR, Delahunt B, Egevad L; ISUP 
Prostate Cancer Group. International Society of Urological Pathology (ISUP) 
Consensus Conference on Handling and Staging of Radical Prostatectomy 
Specimens. Working group 1: specimen handling. Mod Pathol. 2011 
Jan;24(1):6-15.

11.	 Medlicott S, Magi-Galluzzi C, Jimenez RE, Trpkov K. Malakoplakia associated 
with prostatic adenocarcinoma: Report of 4 cases and literature review. Ann 
Diagn Pathol. 2016 Jun;22:33-7.

12.	 Varghese J, Kuruvilla PM, Mehta N, Rathore RS, Babu M, Bansal D, Pillai B, 
Sam MP, Krishnamorthy H. Incidentally Detected Adenocarcinoma Prostate 
in Transurethral Resection of Prostate Specimens: a Hospital Based Study 
from India. Asian Pac J Cancer Prev. 2016;17(4):2255-8.

13.	 Kristiansen A, Wiklund F, Wiklund P, Egevad L. Prognostic significance of 
patterns of seminal vesicle invasion in prostate cancer. Histopathology. 2013 
Jun;62(7):1049-56. 

14.	 Gul, N., Iftikhar, F., Ijaz, A., Iftikhar, N., & Anum, H. (2017). Frequency of 
Prostatic Adenocarcinoma in Men with Clinical suspicion of malignancy 
using TURP/Trans rectal Prostate Needle Biopsies with emphasis on 
Gleason score/grade. Journal of Rawalpindi Medical College, 21(S-1), 
6-10.

above 65 years (11.0%) and therefore a screening program is 
advised. 

15.	 Gilchrist K. Benign prostatic hyperplasia: is it a precursor to prostatic cancer? 
Nurse Pract. 2004 Jun;29(6):30-7; quiz 37-9. 

16.	 Gordetsky J, Epstein J. Grading of prostatic adenocarcinoma: current state 
and prognostic implications. Diagn Pathol. 2016 Mar 9;11:25.

17.	 Sarier M, Duman I, Kilic S, Yuksel Y, Demir M, Aslan M, Yucetin L, Tekin S, 
Yavuz AH, Emek M. Comparative Results of Transurethral Incision with 
Transurethral Resection of The Prostate in Renal Transplant Recipients with 
Benign Prostate Hyperplasia. Urol J. 2018 Jul 10;15(4):209-213.

18.	 Leitzmann, M. F., & Rohrmann, S. (2012). Risk factors for the onset 
of prostatic cancer: age, location, and behavioral correlates. Clinical 
epidemiology, 4, 1.‏

19.	 Jones JS, Follis HW, Johnson JR. Probability of finding T1a and T1b 
(incidental) prostate cancer during TURP has decreased in the PSA era. 
Prostate Cancer Prostatic Dis. 2009;12(1):57-60.

20.	 Jones JS, Follis HW, Johnson JR. Probability of finding T1a and T1b 
(Incidental) prostate cancer during TURP has decreased in the PSA era. 
Prostate Cancer and Prostatic Diseases. 2009 Mar;12(1):57–60. 

21.	 Dellavedova T, Ponzano R, Racca L, Minuzzi F, Domínguez M. Prostate 
cancer as incidental finding in transurethral resection. Arch Esp Urol. 2010 
Dec;63(10):855–61.

22.	 Yu X, Elliott SP, Wilt TJ, McBean AM. Practice Patterns in Benign Prostatic 
Hyperplasia Surgical Therapy: The Dramatic Increase in Minimally Invasive 
Technologies. The Journal of Urology. 2008 Jul;180(1):241–5. 

23.	 Voigt S, Hüttig F, Koch R, Propping S, Propping C, Grimm M-O, et al. 
Risk factors for incidental prostate cancer-who should not undergo 
vaporization of the prostate for benign prostate hyperplasia? The Prostate. 
2011;71(12):1325-31

24.	 Helfand BT, Anderson CB, Fought A, Kim DY, Vyas A, McVary KT. 
Postoperative PSA and PSA Velocity Identify Presence of Prostate Cancer 
After Various Surgical Interventions for Benign Prostatic Hyperplasia. 
Urology. 2009 Jul;74(1):177–83. 

25.	 Trpkov K, Thompson J, Kulaga A, Yilmaz A. How much tissue sampling is 
required when unsuspected minimal prostate carcinoma is identified on 
transurethral resection? Arch Pathol Lab Med. 2008 Aug;132(8):1313–6.

26.	 Yoo C, Oh CY, Kim SJ, Kim SI, Kim YS, Park JY, et al. Preoperative Clinical 
Factors for Diagnosis of Incidental Prostate Cancer in the Era of Tissue-
Ablative Surgery for Benign Prostatic Hyperplasia: A Korean Multi-Center 
Review. Korean Journal of Urology. 2012;53(6):391-5. 

27.	 Otto B, Barbieri C, Lee R, Te AE, Kaplan SA, Robinson B, et al. Incidental 
Prostate Cancer in Transurethral Resection of the Prostate Specimens in the 
Modern Era. Advances in Urology. 2014;2014:1–4.

28.	 Thapa N, Shris S, Pokharel N, Tambay YG, Kher YR, Acharya S. Incidence 
of carcinoma prostate in transurethral resection specimen in a teaching 
hospital of Nepal. Journal of Lumbini Medical College. 2016;4(2):77-9.

29.	 Perera M, Lawrentschuk N, Perera N, Bolton D, Clouston D. Incidental 
prostate cancer in transurethral resection of prostate specimens in men 
aged up to 65 years. Prostate International. 2016;4(1):11-4. 

https://doi.org/10.22317/imj.v5i2.993


