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Objectives Analysis of the pattern of prostatic enlargement as seen in our practice, Design of Study retrospective study. 

Setting Department of Pathology, University of Sana'a, Yemen. Period Duration of the study is five years. Methods and 

Materials All consecutive prostatic specimens (Biopsy, Open operation and transurethral resection TURP) received 

between January, 2005 and end of September, 2009 were included in the study. Results During this period 839 prostatic 

specimens were examined,  

497 (59.2%) were TUR specimens, 224 (25.7%) enucleation specimens, and 118 (14.1%) needle biopsies. The mean age 

of the patients was 67.3 years (std. deviation 10.353). Out of these 839 (76.6%) 643 were benign, 47 cases (5.6%) with 

clinicall suspicious of cancer was negative. The prostate malignancy was 17.8% (149) of all cases. The most common of 

these findings of malignancies is 136 (92%) adenocarcinoma of the prostate gland. Metastasis appeared in13 (9%) of 

these prostatic adenocarcinoma cases. Other malignant tumours constituted only 8% of the cases which were 

transitional cell cancer 5 (3%), squamous cell cancer 5 (3%) and rhabedomyosarcoma 3 (2%). Most of the prostatic 

adenocarcinomas (81%) were well to moderated differentiated. The highest incidence of hyperplasia and malignancy 

occurred between 60-70 years of age. Conclusions Benign prostatic hyperplasia (BPH) is extremely common and 

constitutes the most of prostate specimens. The Majority of prostatic carcinomas are still diagnosed on TUR or 

enucleation specimens. 

The most common Gleason score in all type of specimens were 2-6. 
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INTRODUCTION:  

Introduction 

There are three diseases most often discussed when 

considering prostate health: benign prostatic hyperplasia 

(BPH), Infections and inflammation of the prostate 

(prostatitis), and prostate cancer. 

Benign prostatic hyperplasia (BPH) assigns most of men 

after the age of fifty and represents the most common 

urologic disease among elderly males (1). BPH is 

histologically defined as an overgrowth of the epithelial 

and stromal cells from the transition zone and periurethral 

area. stromal and epithelial elements, either alone or in 

combination, can give rise to hypertrophic nodule (3). 

Incidence of histological BPH could be over 70% at 60 

years old and over 90% at 70 years old (2). But 

histological BPH doesn’t systematically lead to clinical 

manifestations. BPH symptoms can range over a wide 

scale from minimal bother to urinary retention and renal 

failure (4-6). 

Minimal procedure such as transurethral resection of the 

prostate (TURP) is a Gold standard treatments method to 

relieve the lower urinary tract obstruction and avoid BPH 

complications. TURP is a common procedure and about 

20% of the male population is likely to undergo this 

operation in their life time (7). But the facility of TURP is 

not freely available in Yemen, only available in major 
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health care facilities of some main cities, as in Sana'a. 

Alternative to TURP is open prostatic surgery such as 

transvesical or retropubic enucleation. 

There are some evidences that prostatic inflammation 

could be a key component in prostate enlargement and 

BPH progression. Two of the major clinical studies on 

BPH (MTOPS and Reduce study) recently demonstrated a 

link between histological prostatic inflammation and 

prostate enlargement or symptoms scores (8,9). However, 

immune cells are also releasing numerous cytokines and 

growth factors that recruit other cells that promote the 

growth of epithelial and stromal prostatic cells. This 

process finally results in prostate enlargement. 

Prostate cancer is the most common cancer in United 

States and European men and the second leading cause of 

cancer related deaths. In USA 2009 was estimated that 

about 240,890 men were diagnosed with, and 33,720 men 

died of prostate cancer (10). The life time risk for a man in 

the United States to be diagnosed with prostate cancer is 1 

in 6. All men can get prostate cancer but those with a 

family history and/ or old age are at a substantially greater 

risk. 

In large part, changes in incidence rates of prostate cancer 

over the past 20 years reflect changes in prostate cancer 

detection, most importantly, the introduction of screening 

with the PSA blood test. PSA is a protein secreted by the 

prostate and normally present at low levels in blood. 

Elevated levels of PSA in blood can be a sign of prostate 

cancer, but can also be a sign of other conditions, such as 

non-cancerous enlargement of the prostate (BPH) or 

inflammation of the prostate (prostatitis). 

When prostate cancer is suspected, a biopsy is performed. 

A biopsy is a procedure in which a sample of body tissue 

is removed and examined under a microscope. A core 

needle biopsy is the main method used to diagnose 

prostate cancer. 

This study was performed to give a base line description 

of the pattern of prostate enlargement specific for 

malignancies recorded in Sana'a through Histopathological 

information reported in the Section of Histopathology, 

Department of Pathology, University Sana'a in Sana'a, 

Yemen. These registries are not population-based cancer 

registries, but are the only sources of information available 

to give us a basic idea about the picture of prostate 

enlargement. The magnitude of this problem in Sana'a, 

Yemen is unknown and this work according to my 

knowledge is the first evaluation. Many difficulties were 

faced in the interpretation of the results due to undetailed 

patient history and clinical diagnosis which limited the 

study. 

Materials and Methods  

This was a retrospective study confined to biopsy 

specimens received from different hospitals in Sana'a at 

one histopathology center in Sana'a the capital city of 

Republic Yemen. Out of the total collected cases (24.456), 

861 prostate enlargement cases were included. To avoid 

case duplication, if repetition found, we fixed one  

histopathology source and the other was removed (22 

cases). 

We review the final number of 839 consecutive patients 

who presented with lower urinary tract obstructive 

symptoms and an enlarged prostate gland on digital rectal 

examination and suprapubic ultrasonograpy (US) and or 

elevated PSA serum level. The period of study was 5 years 

from January 2005 to end of September 2009.  

Clinical notes and  personal data were obtained from the 

histopathological reports of the patients including type of 

biopsy. All prostate specimens obtained from surgery were 

previously fixed in 10% buffered formalin and embedded 

in paraffin by standard histological procedures. For TURP 

every chip and for open operation all adenomas enucleated 

at surgery were processed and analyzed. The prostate 

tissue are then cut into slices and stained with hematoxylin 

and eosin dyes (standard stain). The slides were examined 

by the same consultant and any prostatic disease detected 

microscopically is documented. 

Risk group assessment and statistical analysis 
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Patients age subdivided into six groups (group1 ≤20, 

group2 >20-40, group3 >40-60, group4 >60-70, group5 

>70-80 and group 6 > 80 years).  

PSA level divided into the following subgroups: PSA≤4, 

PSA>4-10, PSA>10-40, PSA >40-80  

The prostate enlargement divided into: 

• Benign prostate hyperplasia and this is subdivided 

into: stromale (60% of the bits comprising of 

predominantly stromal component with presence of 

stromal nodules), epitheliale ( >60% of the bits 

comprising of predominantly epithelial component), 

mixed (>40% but <60% bits comprising of 

predominantly stromal component), with prostatitis, 

smooth muscle hyperplasia and with infarction  

• Prostatic intraepithelial neoplasia (PIN), which 

includes, Low-grade PIN (LGPIN) and High-grade 

PIN (HGPIN). 

• Prostate Malignancy subdivided in prostatic origin, 

metastatic and associated with inflammation.      

Statistical methods  

All relevant data was recorded and analyzed using 

commercially available SPSS 16.0 software package. 

Fisher exact and chi square tests were used to calculate p-

values for different variables. P-value equal to or less than 

0.05 was considered significant. 

Result 

During the period of study a total of 24.456 biopsy 

specimens were examined in the histopathology center. 

Out of these 839 (3%) cases were diagnosed prostate 

enlargement. 

Graphic1: Distribution of the prostate enlargement cases 

(839) during the 5 Year period 

 

Surgical procedures were open prostatectomy in 224 

(25.7%) patients and transurethral resection of the prostate 

(TURP) in 497 (59.7%) patients. In 118 (14.1%) cases, the 

procedure was Needle biopsies for persistent and 

bothersome BPH symptoms and suspect physical 

examination and/or they had a suspicion of prostate cancer 

on the basis of prostate specific antigen (PSA) serum level 

(Table 1) 

 

Table 1. Breakup of Prostate Specimens According to 

Type of Specimen (n=839) 

*Specements negative of malignancy (47 cases) 

It was noted that the prostate enlargement in 643 cases  

(76.6%) was benign and in 149 of the cases ( 17.8%) was 

malignant. 47 cases (5.6%) with clinically suspects of 

cancer did not show any evidence of malignancy. 

Majority of the cases of both BPH and PCa were in the 

age group of 61-70 years, accounting for 49% and 41% 

respectively. Approximately 1% cases of BPH occurred in 

third decade, while there was no case of PCa below the 

age of 40 years. [Table 2, 3].  

Table 2. Decade Wise Breakup of Cases of BPH 

(n=643) 

 

Age group (Years) 

Benign 

Prostatic 

Hyperplasia 

No. of cases 

 

Percentage 

(%) 

>20-40 7 1 

>40-60 159 25 

>60-70 318 49 

>70-80 123 19 

>80 36 6 

 

 

 

 

Types of 
specimens 

Total 
No 

% BPH % Carcinoma % 

open 224 25.7 195 30 29 20 

TURP 497 59.2 443 69 54 36 

Biopsy 118* 14.1     5   1 66 44 

Total 839 100 643 100 149 100 
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Table 3. Decade Wise Breakup of Cases of Carcinoma 

(n=149) 

 

Age group  (Years) 

Prostate 

Malignancy 

No. of cases 

 

Percentage 

(%) 

1-20 3* 2 

>20-40 3** 2 

>40-60 42 28 

>60-70 61 41 

>70-80 27 18 

>80 13 9 

*Embryonal Rhabedomyosarcoma, ** Squamous cell 

cancer (2), Transitional cell cancer 

The peak age for the prostate enlargement was between 

60-70 years. The average age for benign tumors was 67.4 

years (std. deviation 10.3) and for malign tumors was 66.4 

years (std. deviation 14.3). It was seen that most patients 

belonged to an older age group [51-80 years (87.7%)]. 

Only 13 (2%) of the patients were under the age of 40 

years. Seven of these patients had benign prostate 

enlargement ( 4 cases with chronic prostatitis, their age 

ranged from 35 to 40 years and two patients with smooth 

muscle hyperplasia). Six patients of the same age 

category had malignant tumors. Among these three had 

rhabedomyosarcoma with age variation from 1, 2 to 16 

years. Two patients (38 and 40 years) represented with 

squamous cell carcinoma, one patient (38 years) had 

transitional cell cancer, that  originated from the prostate 

tissues and not from the urinary bladder.  

The prostate specific antigen (PSA) was estimated only 

in 89 cases (10.5% out of 843 patients). The presence of 

a high PSA value  in 53 cases (60%) with BPH and in 11 

cases (12%) with negative prostate biopsy was not 

related with the finding of prostate cancer (Table 4). 

 

 

 

 

 

 

 

Table 4: Correlation of PSA According to Diagnose of 

Specimen (n=89) 

 

In 25 cases (28%) with prostate cancer, the PSA value in 

24 cases (96%) was elevated and in  one case (4%) it was 

within the normal range (3.3 ng/mL). 

Out of 53 patients with benign prostate enlargement the 

PSA serum level altered in 18 cases (34%) with PSA value 

˃4-10 (ng/ml), in 26 cases (49%) with PSA value ˃10-40  

(ng/ml), in 3 cases (6%) ˃40-80 (ng/ml) and in 6 cases 

(11%) >80 (ng/ml). 

The diagnosis of prostatic intraepithelial neoplasia (PIN) 

appeared in 15 cases (8%) {Table 5}. 

(HPIN) high prostatic Intraepithelial neoplasma, (Pca) 

Prostate Adenocarcinoma,   

The most frequent finding of malignant tumor in 136 cases 

(92%) is the Adenocarcinoma of the prostate gland. In 14 

Histopathology Total 

No. 

4 10 10-40 4o-80 80 

BPH 53 2 (4%) 16 (30%) 26 (49%) 3 (6%) 6 (11%) 

Negative 

biopsy 

11 0 1 (9%) 5 (46%) 3 (27%) 2 (18%) 

Malignant 25 1 (4%) 4 (16%) 9 (36%) 7 (28%) 4 (16%) 

Histopathology 
 

No    (%) Mean 
(Age) 

Min. Max
. 

Std. 
Deviatio
n 

Perimalignant: 
HPIN 

  
15 

 
100 

 
67.5 

 
50 

 
80 

 
10.3252 

 Malignant: 
Suspicious for PCa  

  
14 

 
10 

 
64.5 

 
45 

 
80 

 
9.5495 

 with sign of chronic  
inflammation 

5 36
% 

    

PCa 109 73 68.2 34 100 10.9958 

 with sign of chronic  
inflammation 

23 21
% 

    

Metastatic PCa:  
Bone spinal    
Sacral  
Anorectal       
Perineal           

13 
7 
3 
2 
1 

9 
(54) 
(23) 
(15) 

(8) 
 

68.7 
 
 
 
 

60 75 7.6715 
 

Other malignant: 
Transitional cell 
cancer 
Squamous cell 
cancer 
Rhabedomyosarcoma  

  
   5 

    
 5 

  
 3 

 

 
 3 

 
3 
 

2 

 
67.6 

 
57.5 

 
6.3 

 
40 
 

38 
 

1 

 
90 
 

70 
 

16 

 
24.4183 

 
13.2288 

 
6.0828 
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cases (10%) of these fall the histological findings of 

biopsy specimen uncertainty with the diagnosis suspect of  

prostatic adenocarcinoma. In 5 cases (36%) of these  

associated the finding with chronic inflammation of the 

prostate.  

 Metastasis of  PCa appeared in 13 cases (9%). Bone 

metastasis is the most common in 10 cases (77%) while 3 

cases (23%) were anorectal and perineal.  

The mean age of the prostate adenocarcinoma cases was 

68.2 years (Std dev. 10.99582). 23 cases (21%) of  this 

tumor associated with chronic inflammation of the 

prostate. 

Other malignant of the prostate are squamous cell 

carcinoma and transitional cell carcinoma, which 

comprises each 5 cases (3%) of all prostate neoplastic 

lesions, and Rhabedomyosarcoma. One case of squamous 

cell cancer is associated with the presence of multiple eggs 

of schistozomiasis haematobium. In this case the age of 

patient at the time of diagnosis was 38 years. 

Out of 497 TURP specimens 443 (89%) cases were BPH 

and 54 cases proved to be incidental malignancy which  

constituted 11% (Table 1). 

On the other hand when looking at this percentage in 

comparison with the total number of malignancy cases 

(149) it comprises 36% of the cases.  

The specimens in open prostatectomy was in 29 cases 

(13%) malignant and 195 cases (87%) had benign 

enlargement, one case of them had history of open 

prostatectomy 3 years ago. This patient had developmental 

lower urinary tract obstruction. A hard lesion at the 

peripheral zone was found during the control physical and 

image examination. The histopathological diagnosis of the 

biopsy is negative for malignancy. 

According to Gleason score low to moderat differentiated 

PCa are the most common malignancy comprising 79 

cases (81%). While 19 cases (19%) were poorly 

differentiated adenocarcinoma (Table 6).  

 

Table 6: Breakup of PCas Detected on biopsy, open 

Enucleation and TUR Specimens According to cell 

differentiation (n=98) 

 

Table 7: age distribution of the of the benign prostate 

hyperplasia (BPH) 

 

 

In the histopathological differentiations of the BPH tissues 

more than half of the cases (53%) showed epithelial 

predominance type of hyperplasia, followed by mixed 

pattern of hyperplasia (8%). Prostatic hyperplasia with 

stromal predominance was seen in only ( 3%). The 

association of the BPH with smooth muscle hyperplasia 

was in 61 cases (9%). 

Out of 643 BPH cases 143 (22%) had chronic 

inflammation of the prostate, 23 cases (4%) with severe 

sign of inflammation and 8 cases (1%) had infarction. 

The association of low grade intraepithelial prostatic 

neoplasia occured in 23 cases of the benign tissues, which 

constitute 4% ( Table 8). 
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Biopsy 10 8 4 3 5 

open 7 10 2 0 6 

TUR 25 10 3 0 5 

Total 

(%) 

42 

(43%) 

28 

(29%) 

9 (9%) 3 

(3%) 

16 

(16%) 

Histopathology  Case 

No. 

 

Mean 

(Age) 

Min. Max. Std.  

Deviation 

BPH 643 67.486 35 100 10.30522 
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Table 8: histologic differentiations of the benign prostate 

hyperplasia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(LGPIN) low grad prostatic interepithelial neoplasia 

 

Discussion  

Prostate cancer (PCa) and benign prostatic hyperplasia 

(BPH) are significantly a major health problem that may 

become increasingly prevalent in the coming years in 

relation to the gradual aging of the population [1–3]. They 

should be considered chronic diseases that require a long 

time for initiation and progression. BPH needs a long 

period for its evolution from a simple micronodular 

hyperplasia to a macroscopic volume enlargement, and 

then to clinical expression (3). The final stage of BPH is 

the development of clinical symptoms, although prostatic 

enlargement alone is not enough to cause this, other 

factors such as prostatic infarction, the response of the 

prostatic capsule or incidental adenocarcinomas may 

determine the point at which BPH becomes clinically 

evident [11, 12]. Clinical BPH refers to the lower urinary 

tract symptoms (LUTS) associated with benign prostatic 

enlargement causing bladder outlet obstruction (11).  

BPH represents the most common urologic disease that 

occurs in over 25% of men aged 50+, increasing to 50% 

amongst those over 80 (12-14)  

It is estimated that approximately 50% of pathological 

BPH develops into clinical BPH (15).  

In addition, inflammation seems to play an important role 

in the initiation, development as well as evolution of BPH, 

suggesting that BPH is an inflammatory disease (16-

18,11). Histologically, nodules of BPH patients contain 

infiltrates of T lymphocytes, macrophages and B-

lymphocytes that are chronically activated. These 

infiltrating cells are responsible for the production of 

cytokines which may support fibromuscular growth in 

BPH (17). 

In our study, 643 BPH cases (83%) was the most  common 

lesion in specimens obtained at surgical pathology, 

followed by PCa (17%).  

The association of histological chronic inflammation was 

found in 22% of BPH cases and in 21% of PCa. Only 4% 

of the BPH were associated with High grade prostatic 

intraepithelial neoplasma (PIN). Our findings are similar 

to the study of Brawn et al.(23) in which out of 2842 

prostatic specimens 14% cases were of adenocarcinoma 

where as BPH was diagnosed in 79% of cases. 

Epidemiologic data in role of inflammation reveal that 

men with BPH were 7.7 times more likely to have a 

history of prostatitis than men without BPH, and that men 

with a history of prostatitis were 3.3-fold more likely to 

have BPH than those without prostatitis (18). Emerging 

evidence also suggests a role for inflammation in the 

pathogenesis of PCa. Repeates biopsies after 5 year 

detected new cases of PCa in 20% of men with 

inflammation at baseline, compared with just 6% of men 

without inflammation (19).  

Intraprostatic infection reported in 38.9-42% in resected 

specimen obtained from TURP or transvesical 

prostatectomy (21,20).  

TURP chips formed bulk of the specimens in our study, 

accounting for 59% of total specimens (Table 1 ). This can 

be explained by the fact that TURP is the treatment of 

choice of BPH, as it is a simple procedure with fewer 

complications as compared to open prostatectomy. TURP 

was performed for the first time in 1932, using a 

Histologic 
differentiations 

Case
s 

Precent With 
LGPIN 

• Mainly 
epithelial 

• mainly 
stromal 

• with smooth 
muscle 
hyperplasia 

• mixed 
• with chronic 

inflammation 
• with sever 

acute 
inflammation 

• with 
infarction 

340 
18 
61 
50 
143 
23 
8 

(53%) 
(3%) 
(9%) 
(8%) 
(22%) 
(4%) 
(1%) 

18 (5%) 
0 
0 
0 
5 (3%) 
0 
0 

Total 643 100% 23 (4%) 
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resectoscope. In Germany TURP is the most commonly 

used surgical treatment, at about 90% (52, 53).  

Also, BPH is much more common prostatic lesion than 

adenocarcinoma, and our study included 83% cases of 

BPH. 

PCa and BPH are most commonly presented in the 7th 

decade (age group 61-70 years). The mean age of 

presentation for BPH and PCa was 67.4 years and 68.2 

years respectively. 

There were 643 cases of BPH, which were diagnosed on 

about 60% TURP chips, 25.7% prostatectomy and 14% on 

biopsy specimens (Table 1). 

Out of the 643 cases, 340 (55%) cases showed 

predominantly epithelial hyperplasia with presence of 

glandulare nodules, 50 (8%) cases showed mixed 

glandular-stromal pattern of hyperplasia, 61 (10%) cases 

showed glandular-stromal pattern and smooth muscle 

hyperplasia while only 18 (3%) cases showed 

predominantly stromal hyperplasia (Table 8). Predominant 

epithelial hyperplasia usually occurs within the transition 

zone and peri-urethral area.  

High graded PIN is characterized by definitive increase in 

cellularity, nuclear pseudostratification, hyperchromasia 

and the presence of large nucleoli. Various normal 

structures, benign, metaplastic, reactive and neoplastic 

conditions can be confused with PIN. The clinical 

importance of recognizing HGPIN is based on its strong 

association with prostatic carcinoma (22). The incidence, 

extent and grade of PIN increase with age. The average 

incidence has been reported ranging from 4 to 16 % (22). 

In our study, there were 23 cases of PIN which were found 

in BPH giving the incidence of 4%.  This can be attributed 

to the fact that cases of carcinoma in our study were 

predominantly TURP biopsies providing limited material.  

Prostate specific antigen (PSA): PSA is the best marker 

for prostatic carcinoma. Serum PSA is usually advised to 

the patients who come with obstructive urinary tract 

symptoms and in whom hard nodule is palpable on digital 

rectal examination. Normal serum PSA is 0-4ng/ml. There 

are few theoretical limitations to the use of this serum 

marker. A normal PSA level does not exclude the 

diagnosis of carcinoma. About 33% of cancers were 

detected in men who had PSA levels within normal limits. 

Moreover false positive results are also common; since 

PSA levels are often elevated in men with common benign 

conditions such as BPH or acute prostatitis (31, 32). In our 

study, serum PSA was available in 89 cases. Out of these 

cases, 60% of cases were BPH specimens, 28% of the 

cases were malignant specimens, while in 11 (12%) cases 

were negative for malignancy in biopsy specimen (Table 

4).  

The indication of prostatic biopsy almost always is to rule 

out prostate carcinoma. In 44% of the biopsy specimens 

carcinoma was found, while 47 cases with no evidance of 

malignancy. Reasons may be that usually single core 

biopsies are done, so the chances of missing focus of 

malignancy are high.  

In 51 cases of BPH had high PSA. The reasons for this 

false positivity can be attributed to chronic inflammation 

and increasing age.  

According to studies done by Brawer et al. positive 

predictive value for serum PSA >10ng/ml was 60-70%, 

while it was 20-30% for serum PSA 4-l0ng/ml (23). 

In our study 10% was reported as ‘Suspicious of 

carcinoma. Pathologists experience this uncertainty when 

histologic findings of biopsy specimens fall just short of 

providing the diagnostic criteria needed to establish 

definitive diagnoses (54-56).  

Most common factors responsible include dense 

inflammation obscuring morphology of glands and 

relatively scanty amount of tissue with few atypical 

glands. 

These rates of diagnostic uncertainty can range from 

between 1 to 23% of ‘‘atypical’’ or ‘‘suspicious’’ prostatic 

neoplasma (24-26). 

About 1 in 6 men will be diagnosed with the prostate 

cancer during their lifetime (27). Prostate cancer develops 

most often in men over the age of fifty and generally 
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produces slow growing tumors (27). With an estimated 

186,000 new cases of prostate cancer diagnosed in 2008, 

prostate cancer is the most widely diagnosed cancer and 

the second leading cause of cancer deaths in men in the 

United States (28).  

The most common type of prostatic carcinomas are 

malignant tumours of glandular 

epithelium; adenocarcinomas (29). Prostatic 

adenocarcinoma arising in the peripheral zone PZ (70-

75%) and in the transition zone TZ (20-25%), while only 

about 10% arise in the central zone. It has also been 

suggested that cancers in the TZ are less aggressive, 

smaller, better differentiated and have a lower biochemical 

recurrence rate than cancers that develop in the PZ 

(30,31).  

In our study there were 149 cases malignant, which 

accounts for 17,8% of total cases. Out of these 149 cases, 

44% of cases were detected on needle biopsies, 36% of 

cases were detected on TURP chips and 20% of cases 

were detected on prostatectomy. When prostatic tissue 

removed for clinically benign hyperplasia of the prostate 

and histological examinations reveals carcinoma, it is 

called incidental prostatic carcinoma. In the pre-PSA era, 

incidental PCa was found in a significant proportion 

(>15%) of men undergoing TURP for symptomatic BPH 

(32). 

With the widespread use of PSA as a tumor marker for 

screening of prostate cancer, the incidence of ICP ranges 

between 4.3% and 14.9% of the surgical procedures for 

BPH (32-36).  

A study comparing the cases of prostateound through 

prostate biopsy with the ICP cases diagnosed by TURP 

showed organ-confined rates of 81.6% versus 95.9%, 

respectively. Similarly, the well or moderately 

differentiated tumor rates were greater among the ICP 

cases when compared to tumors found through prostate 

biopsy (89.7% against 80.7% respectively) (33). 

In our study, 54 (11%) out of 497 TURP chips showed 

presence of carcinoma, repersenting ICP. Malignancy 

diagnosed at the time of TURP decreased from 14.9 to 

5.2% of patients in the pre-PSA and PSA eras, 

respectively. Identification of many men with occult 

prostate cancer before TURP through screening and early 

detection is the most likely cause of this finding (36).  

For grading of prostate cancer  Gleason grading system is 

used which is most popular worldwide (37, 38). The 

important features of different pattern  are  Well-

differentiated  (Score 2-4) , Moderately differentiated 

(Score 5-6), Moderately differentiated / poorly 

differentiated ( Score 7), Poorly differentiated (Score 8-

10) (38). 

In pattern 7, 3+4 tumor has been found to have better 

prognosis than 4+3 tumor. This grading system has been 

used in classifying carcinoma in this study. 

Gleason score 2-4 was the most common in 42 cases 

(44.3%) followed by Gleason score 5-6 in 32 cases 

(29.5%). The  Gleason score 7 was in 12 (12.6%) cases. 

Out of these 12 cases, 9 (75%) cases had the moderately 

differentiated Gleason score 3+4. Only 3 (25%) cases 

showed the poorly 4+3 pattern. In 13 cases (13.7%) were 

the tumors poorly differentiated (Gleason score 8-10). 

Most men identified by needle biopsy today present with 

Gleason 5, 6, or 7 cancer while about 8% harbor high 

grade cancer (8, 9, or 10) (27). Lower Gleason scores are 

typically associated with organ-confined, localized 

disease, whereas higher grade cancers often present once 

cancer cells have metastasized to regional lymph nodes, 

seminal vesicles or other tissues. 

Out of 305 cancers in a study conducted in 2002, 22% had 

a Gleason score of 4–5, 29% of 6, 18% of 7 and 32% of 8–

10 (39). This findings are almost similar with Our study. 

Once the cancer cells become metastatic, cells disseminate 

throughout the body via the blood vasculature and 

lymphatics. While less than 0.01% of circulating tumor 

cells establish a lesion of cancer, millions of tumor cells 

are shed daily into the circulation and almost 30% of 

patients have clinically detectable metastasis at the time of 

initial diagnosis (40).  
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The presence of metastasis of PCa leads to a poor 

prognosis with a five-year survival rate of 30% (41,28). 

In our study the metastatic PCa appeared in 13 cases (7%),  

in 10 cases of these (77%) the metestasis was in bone. In 

one autopsy study, approximately 80% of the men who 

had died from prostate cancer possessed bone metastases 

(42).  

Lacking education and awareness of the severity of this 

deadly disease as well as inadequate delivery of 

healthcare, inadequate diagnostic facilities, absence of 

routine screening programmes including PSA estimation 

can be cited as the few leading reasons, as the cancer can 

be silent for a long time before presentation, and the 

presenting symptoms seen are largely due to metastasis to 

the bone. 

Rhabedomyosarcoma (RMS) is a highly malignant 

mesenchymal tumor representing 15–20% of malignancies 

of childhood and is the most common childhood soft-

tissue sarcoma. Genitourinary RMS makes up about 24% 

of all RMS (43,44).  Of that number, about half involve 

the bladder, prostate or both (45).  For Bladder/Prostate 

RMS, the mean age of presentation is about 5 year (46). It 

presents across all ages with peak incidences between the 

age 2 and 6 year and at adolescence (47).This is similar to 

our findings.   

Primary transitional cell carcinoma (TCC) of the prostate 

is an infrequent male malignancy with a dismal prognosis, 

that originates in the periurethral prostatic gland. The 

frequency of primary TCC ranges from 0.7 to 2.8% of 

prostatic tumors in adults (48,49). 

squamous cell carcinoma (SCC) of the prostate is a rare 

malignant epithelial neoplasm arising in the prostate, with 

squamous differentiation of the neoplastic cells and 

accounts for fewer than 1% of all prostate carcinomas and 

it has been reported in the setting of Schistosomiasis 

infections (50,51). 

CONCLUSION  

Thus our study concluded that benign prostatic 

hyperplasia was the predominant lesion. The most 

common pattern of inflammation associated with BPH 

was chronic inflammation and the common age group of 

presentation for both carcinoma and BPH was the seventh 

decade. The percentage of positivity of biopsy material 

was satisfactory. Low-moderated Gleason score was the 

most common pattern seen.  

References 

1.Garraway WM, Collins GN, Lee RJ. High prevalence of 

benign prostatic hypertrophy in the community. Lancet 

1991;338:469–71. 

2.Carter HB, Coffey DS. The prostate: an increasing 

medical problem.Prostate 1990;16:39–48. 

3. Tan AH, Gilling PJ, Kennett KM, Frampton C, 

Westenberg AM, Fraundorfer MR. A randomized trial 

comparing holmium laser enucleation of the prostate with 

transurethral resection of the prostate for the treatment of 

bladder out let obstruction secondary to benign prostatic 

hyperplasia in large glands (40 to 200g). J Urol 2003; 

170:1270-4. 

4. Kaplan SA, Wein AJ, Staskin DR, Roehrborn CG, 

Steers WD. Urinary retention and post-void residual urine 

in men: separating truth from tradition. J Urol  

008;180:47-54.  

5. Selius BA, Subedi R. Urinary retention in adults: 

diagnosis and initial management. Am Fam Physician 

2008;77:643-50. 

6. Taylor JA 3rd, Kuchel GA. Detrusor underactivity: 

Clinical features and pathogenesis of an underdiagnosed 

geriatric condition. J Am Geriatr Soc 2006;54:1920-32 

7. Mebust WK, Holtgrewe HL, Cockett AT, Peters PC. 

Transurethral prostatectomy: immediate and postoperative 

complications. A cooperative study of 13 participating 

institutions evaluating 3,885 patients. J Urol 1989; 

141:243-247. 

8.Roehrborn CG, Kaplan SA, Noble WD, Lucia MS, 

Slawin KM, McVary KT. The impact of acute or chronic 

inflammation in baseline biopsy on the risk of clinical 

progression of BPE: results from the MTOPS study. In: 

Proceedings from the annual meeting of the American 



 

SUJMS   •   2014| Jan - Dec | Vol 8 | Issue (1+2)                                                                             Sana'a University Journal of Medical Science |   10 

      Histopathological prevalence of the Prostate enlargement: 5 Years …………                                            Al-Salami A et al 

Urological Association; May 21–25, 2005; San Antonio, 

TX. 

9. Nickel JC, Roehrborn CG, O’Leary MP, Bostwick DG, 

Somerville MC, Rittmaster RS. The relationship between 

prostate inflammation and lower urinary tract symptoms: 

examination of baseline data from the REDUCE trial. Eur 

Urol 2008;54:1379–84. 

10.American Cancer Society: Cancer Facts & Figures 

2009. Atlanta, GA; American Cancer Society: 2009. 

11.Nickel JC. Prostatic inflammation in benign prostatic 

hyperplasia — the third component? Can J Urol 1994;1, 1 

4 

12. Colonna M, Danzon A, Delafosse P, et al. Cancer 

prevalence in France: time trend, situation in 2002 and 

extrapolation to 2012. Eur J Cancer 2008;44:115–22. 

13. Ferlay J, Autier P, Boniol M, Heanue M, Colombet M, 

Boyle P. Estimates of the cancer incidence and mortality 

in Europe in 2006. Ann Oncol 2007;18:581–92. 

14. Gades NM, Jacobson DJ, Girman CJ, Roberts RO, 

Lieber MM, Jacobsen SJ. Prevalence of conditions 

potentially associated with lower urinary tract symptoms 

in men. BJU Int 2005;95:549–53.  

15. McVary KT. BPH: epidemiology and comorbidities. 

Am J Manag Care 2006;12:S122–8. 

16. Kramer, G., Mitteregger, D., Marberger, M.: Is benign 

prostatic hyperplasia (BPH) an immune inflammatory 

disease? Eur Urol, 51: 1202, 2007  

17. Wang L., Yang J. R., Yang L. Y., Liu Z. T. (2008) 

Chronic inflammation in benign prostatic hyperplasia. 

Implications for therapy. Med. Hypotheses 70,1021–1023 

18. Mishra VC, Allen DJ, Nicolaou C, et al. Does 

intraprostatic inflammation have a role in the pathogenesis 

and progression of benign prostatic hyperplasia? BJU Int. 

2007;100:327–331. 

19. MacLennan GT, Eisenberg R, Fleshman RL, et al. The 

influence of chronic inflammation in prostatic 

carcinogenesis: a 5-year follow-up study. J Urol 2006;176: 

1012–6.  

20. Mohanty NK, Jolly BB. Prevalence of bacterial 

prostatitis in benign prostatic hyperplasia. India J. Pathol 

Microbiol 1996;39:111-14 

21. Soler JL, Hidelgo DMR, Zulueg GA, et al. Bacterial 

content of enucleated prostate gland. Ach Esp Urol 

1999;52:823-4. 

22. Bostwick DG, Burke HB, Djakiew D, et al. Human 

prostate cancer risk factors. Cancer 2004;101(Suppl 

10):2371–490.  

23. Brawer MK, Lange PH. Prostate specific antigen: its 

role in early detection, staging and monitoring of prostatic 

carcinoma. Endurology. 1989;3(2):227-36.  

24.Johns Hopkins Medicine. Guide to Your Gleason 

Score: Special Report. New York: MediZine LLC: John 

Hopkins Medicine, 2009.  

25. Zynger DY, X. Review Article: High-Grade Prostatic 

Intraepithelial Neoplasia of the Prostate: Precusor Lesion 

of Prostate Cancer. Int J Clin Exp Pathol. 2009;2:327-38.  

26. O'Dowd E. Analysis of Repeated Biopsy Results 

Within 1 Year After A Noncancer Diagnosis. Urology. 

2000;55:553-9.  

27. Walsh PC, Worthington JF. Dr. Patrick Walsh's Guide 

to Surviving Prostate Cancer, second edition ed. New 

York, New York: Warner Wellness; 2007 

28.Jemal A, Siegel R, Ward E, Hao Y, Xu J, Murray T, 

Thun MJ. Cancer statistics, 2008. CA Cancer J Clin 

2008;58(2):71-96. 

29.Montironi R, et all. Atypical foci suspicious but not 

diagnostic of malignancy in prostate needle biopsies (also 

referred to as "atypical small acinar proliferation 

suspicious for but not diagnostic of malignancy"). Eur 

Urol. 2006 Oct;50(4):666-74. 

30. McNeal JE, Redwine EA, Freiha FS, Stamey TA: 

Zonal distribution of prostatic adenocarcinoma. 

Correlation with histologic pattern and direction of spread. 

Am J Surg Pathol 1988, 12:897–906.  

31. Noguchi M, Stamey TA, Neal JE, Yemoto CE: An 

analysis of 148 consecutive transition zone cancers: 



 

SUJMS   •   2014| Jan - Dec | Vol 8 | Issue (1+2)                                                                             Sana'a University Journal of Medical Science |   11 

      Histopathological prevalence of the Prostate enlargement: 5 Years …………                                            Al-Salami A et al 

clinical and histological characteristics. J Urol 2000, 

163:1751–1755. 

32.Albertsen PC, Hanley JA, Fine J (2005) 20-year 

outcomes following conservative management of 

clinically localized prostate cancer. JAMA 293: 2095–

2101  

33.Merrill RM, Wiggins CL. Incidental detection of 

population-based prostate cancer incidence rates through 

transurethral resection of the prostate. Urol Oncol. 

2002;7:213-9. 

34. Zigeuner RE, Lipsky K, Riedler I, Auprich M, Schips 

L, Salfellner M, et al. Did the rate of incidental prostate 

cancer change in the era of PSA testing? A retrospective 

study of 1127 patients. Urology. 2003;62:451- 5. 

35. Argyropoulos A, Doumas K, Farmakis A, Aristas O, 

Kontogeorgos G, Lykourinas M. Characteristics of 

patients with stage T1b incidental prostate cancer. Scand J 

Urol Nephrol. 2005;39:289-93. 

36. 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. doi: 

10.1038/pcan.2008.14. Epub 2008 Apr 1. PubMed PMID: 

18379587. 

37. Gleason DR, Mellinger GT, the Veterans 

Administration Cooperative Urological Research Group. 

Prediction of prognosis for prostate adenocarcinoma by 

combined histological grading and clinical staging. J Urol. 

1974;111:58-64. 

38. Humphrey PA. Gleason grading and prognostic factors 

in carcinoma of the prostate Mod Pathol. 2004;17:292-

306. 

39.Falzarano SM, Navas M, Simmerman K, Klein EA, 

RubinMA, Zhou M. ERG rearrangement is present in a 

subset of transition zone prostatic tumors. Modern 

Pathology. 2010;23():1499–1506.  

40. Liotta LA, Kohn EC. Invasion and Metastesis. In: 

Kufe DW, Pollock RE, Weichselbaum RR, Bast RC, 

Gansler TS, Holland JF, Frei E, editors. Cancer Medicine 

6. Columbia: BC Decker Inc.; 2003. 

41. National Cancer Institute Surveillance Research 

Program Cancer Statistics Branch Surveillance, 

Epidemiology, and End Results (SEER) Program 

Populations (1969-2007) (November 2009) 2010 

42. Bubendorf L, Schopfer A, Wagner U, Sauter G, Moch 

H, Willi N, Gasser TC, Mihatsch MJ. Metastatic patterns 

of prostate cancer: an autopsy study of 1,589 patients. 

Hum Pathol. 2000;31:578–83. 

43.Arndt CAS, Crist WM. Medical progress: common 

musculoskeletal tumors of childhood and adolescence. N 

Eng J Med 1999;341: 342–352. 

44.Flamant F, Hill C. The improvement in survival 

associated with combined chemotherapy in childhood 

rhabdomyosarcoma. Cancer 1984; 53: 2417–2421. 

45.Crist W et al. The Third Intergroup 

Rhabdomyosarcoma Study. J Clin Oncol 1995; 13: 610–

630. 

46. Hays DM. et al Bladder and prostatic tumors in the 

intergroup rhabdomyosarcoma study (IRS-I): results of 

therapy. Cancer 1982; 50: 1472–1482. 

47.Perez CA. Rhabdomyosarcoma. In: Donaldson SS, 

Breneman, JC (eds). Principles and Practices of Radiation 

Oncology, 3rd edn, Lippincott: Baltimore, 1997, 2129 –

2144. 

48.Greene LF, O’Dea MF, Dockerty MB. Primary 

transitional cell carcinoma of the prostate. J Urol 

1976;116: 235–237. 

49.Johnson DE, Hogan JM, Ayala AG. Transitional cell 

carcinoma of the prostate. Cancer 1972;29:287–293. 

50.Al Adnani MS. Schistosomiasis, metaplasia and 

squamous cell carcinoma of the prostate: histogenesis of 

the squamous cancer cells determined by localization of 

specific markers. Neoplasma 1985;32:613–622. 

51.Nabi G, Ansari MS, Singh I, et al. Primary squamous 

cell carcinoma of the prostate: a rare clinicopathologic 

entity. Report of 2 cases and review of the literature. Urol 

Int 2001;66:216–219. 



 

SUJMS   •   2014| Jan - Dec | Vol 8 | Issue (1+2)                                                                             Sana'a University Journal of Medical Science |   12 

      Histopathological prevalence of the Prostate enlargement: 5 Years …………                                            Al-Salami A et al 

52.Bundesgeschäftsstelle Qualitätssicherung. Kapitel 13: 

Prostataresektion. Qualitätsreport. Düsseldorf: 

Bundesgeschäftsstelle Qualitätssicherung gGmbH 2002: 

138–49. 

53.Bundesgeschäftsstelle Qualitätssicherung. Kapitel 27: 

Prostataresektion. Qualitätsreport. Düsseldorf: 

Bundesgeschäftsstelle Qualitätssicherung gGmbH 2003: 

301–16. 

54.Rainer RO, Geisinger KR. Beyond sensitivity and 

specificity. Am J Clin Pathol. 1995;103:541–542. 

55.Skoumal SM, Florell SR, Bydalek MK, Hunter WJ. 

Malpractice protection: communication of diagnostic 

uncertainty. Diagn Cytopathol. 1996;14:385–389. 

Kline TS, Bedrossian CWM. Communication and 

cytopathology, part V: the term ‘‘suspicious.’’ Diagn 

Cytopathol. 1996;14:viii–x. 

 

 


