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Characterization of Prostatic Adenocarcinomas in Cancer Patients
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Abstract

Gleason score is the most common way of grading the Adenocarcinomas of the Prostate Gland. An aggressive tumor 
is indicated only by a high Gleason score. This study employed the 2005 International Society of Urological Pathol-
ogy (ISUP) Consensus Gleason Grading for characterization of Prostate Cancer. The study examined the samples 
from 38 cancer patients exhibiting Prostatic Adenocarcinomas. A modified-combined Gleason score of 7 was decided 
for twenty of the cases which indicated that there is an upgradation of the Gleason scores to higher values and an 
increase inthe frequency of occurrence of the score of 7 in more than 45% of cases. 
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Introduction
The leading cause of cancer in the Western world is prostate 
cancer.  It seems to be more prevalent in men as compared 
to women. Almost 10%-20% of cases exhibit bone metastasis 
despite increasing efforts for early detection [1]. Table 1 sum-
marizes the distribution and number of prostate cancer cases 
reported in Saudi Arabia. The data is based on Prostate Specific 
Antigen (PSA) measurements and Digital Rectal Examination 
(DRE) [2]. It indicates that Saudi Arabia has low incidence 
rates for Prostate Cancer (PCa) as compared to Western coun-
tries [3]. 

A series of conditions are involved in the development of Pros-
tate Cancer. The Proliferative Inflammatory Atrophy (PIA) oc-
currs initially due to prostatitis as a result of certain environ-
mental factors and diet [4]. This condition may lead to the loss 
of epithelial cells and cause inflammation [5,6]. In essence, due 
to defective proliferation control pathways, Prostate Cancer 
(PCa) arises when apoptosis is decreased. This may increase 
the number of cells and eventually leads continuous growth 
of tumors [7]. The Prostatic Intraepithelial Neoplasis (PIN) is 
the immediate precursor of PCa.It arises initially from PIA to 
Low-grade form (LGPIN) towards the High-grade (HGPIN) 
leading to PCa [8]. There is an association found between PIN 
causing a rise in apoptosis [9]. This coincides with the rise in 
proliferation linked to PIA and accelerates a high turnover of 
cells which increases the chances of genetic mutations [7]. A 
correlation is found between the volume of PIN and tumor vol-
ume, the PIN is found in 82% of PCa tissue, but it decreases to 
43% in benign tissue [10,11,26].

Table 1: A summary of the distribution of Prostate Cancer 
cases reported in Saudi Arabia in the time period of 1975-

1996.
Region Period Number of Cases
Central 1975-1996 2129
Eastern 1981-1985 18
Western 1975-1977 7
Southern 1982-1993 72

Figure 1: Development of Prostatitis.
Adenocarcinomas may also be referred to as invasive ductal 
carcinoma [12]. They have different characteristics and certain 
generalizations as well but adenocarcinoma is the most com-
monly diagnosed cancer among men [13]. They are most com-
mon in AfricanAmericans [14] and can rise in several parts of 
the body and can arise in several parts of the body [2] (Figure 
2). Almost 95% of prostate cancers are Adenocarcinomas. The 
tumor is considered as multifocal as well as heterogeneous 
having small glands that infiltrate to larger but benign glands. 
Nuclear anaplasia is exhibited by the cells and there is perineu-
ral and vascular lymphatic invasion [15]. The remaining 5% 
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accounts for signet-ring carcinoma, squamous cell carcinoma, 
neuroendocrine carcinoma, and sarcoma. The PCa can spread 
locally by an invasion of seminal vesicles directly to the uri-
nary bladder or surrounding tissues and distantly by origina-
tion from an initial lymphatic spread or hematogenous spread 
mainly to bones [16]. 

The diagnostic confirmation for an Adenocarcinoma is by his-
topathological examination of the tissue samples obtainedvia 
needle biopsies [17].  Commonly only 6-8 needle biopsies 
are taken for Trans-Rectal Ultrasound (TRUS) [18] but addi-
tionally taken only if some suspicious areas are identified by 
Digital Rectal Examination (DRE) or Trans-Rectal Ultrasound 
(TRUS). Only 10%-30% of repeat biopsies with one previous 
negative set can be found positive because the sensitivity of the 
first round of biopsies is not perfect for prostate cancer [18,19]. 
The WHO grades and Gleason score were employed for the 
description of the degree of differentiation of tumors [20,21].

Figure 2: Micrograph showing adenocarcinoma found by Pap 
test. Normal intermediate (squamous) cells are seen on the 
right side of the image. The malignant cells have prominent 

mucin-filled intra-cytoplasmic vacuoles.

Different studies are pointing out the deficiencies in the diag-
nosis of PCa by PSA and TRUS. The Gleason score describes 
the appearance of cancer cells after viewing them under the 
microscope (Gleason, 1992) (Figure 3(a)). The degree of glan-
dular architectural differentiation and the growth pattern of the 
tumor is utilized for the grading system. The predominant pat-
tern is assigned a score of 1-5 after grading, and the second 
most prevalent, if it is present, is also assigned a score of 1-5 
after grading. The combined Gleason score is obtained by add-
ing both values [22] (Figure 3(b)). A Gleason score of 6 or 
lower is assigned to well-differentiated tumors, and patients 
with this score are often candidates for a program referred to as 
"watchful waiting therapy". The moderately or intermediately 
differentiated tumors receive a Gleason score of 7 and a score 
of 8- 10 or more is assigned to poorly differentiated tumors 
and a patient can need radiation therapy or adjuvant therapy. 
The study demonstrated that the conventional and 2005 ISUP-
modified Gleason system is well-suited for the characterization 
of Adenocarcinomas of the Prostate Gland in Saudia Arabia.

Material and Methods
Thirty-eight samples of Prostatic Adenocarcinomas were 
collected by the Department of Pathology, King Abdul Aziz 
University Hospital (Jeddah, Saudi Arabia), for 24 months. 
Detailed examinations were performed followed by labora-
tory tests for liver and renal functions. The Prostate Specific 
Antigen (PSA) level was also investigated. The samples were 
kept in 10% formaldehyde solution and sent for the preparation 
of formalin-fixed paraffin-embedded blocks and tissue sections 
having a thickness of 3µ. The Hematoxylin and Eosin (H&E) 
stains were used for processing and staining of the samples. All 

Figure 3: (a) Gleason's original grading system. (b) ISUP 
2005 modified system. The general result of the 2005 changes 

was to narrow the definition of pattern 3 carcinoma and 
widen the definition of pattern 4 carcinomas.

the samples were graded as per the Gleason grading system for 
further evaluation (Epstein et al., 2005).

Results and Discussion
Prostate Cancer depends on sexual history. Various sexually 
transmitted diseases have been suggested as causative factors. 
Sexually transmitted infection by the Human Papillomavirus 
(HPV) contribute to the development of Prostate Cancer (PCa). 
However, other factors like education, meat consumption, mar-
riage status, smoking, and vasectomy are not found to impact 
prostate cancer [23].

The low specificity of PSA combined with the subjectivity of 
DRE offers a real possibility for the development of more strin-
gent diagnostic criteria. Using prostatic tissue from TRUS‐
guided biopsy specimens, the glandular architecture can be as-
sessed to calculate the Gleason score (Amin et al., 2003). The 
twenty‐year survival rates for PCa treated conservatively show 
Gleason score to correlate with PCa‐associated mortality rates, 
as might be intuitively expected [24,25]. 

However, 7% of those with Gleason scores of 2–4 still die from 
PCa and only 66% of those having the highest Gleason scores 
at biopsy will die from their disease. Thus, even Gleason score 
is an imperfect prognostic indicator.

In 2005, the International Society of Urological Pathology 
modified the Gleason system by altering the criteria. It has 
been previously shown that this "modified Gleason score" out-
performs the original one. It is currently used as the standard 
in urological pathology. This study characterized samples tak-
en from 38 PCa patients and characterized them by the 2005 
ISUP-modified Gleason system and conventional Gleason 
System. The histopathological examination of these samples 
revealed that all 38 cases could be characterized as Adenocar-
cinomas (Figures 4-6). 

Gleason's grading of Prostatic Adenocarcinoma showed that 
two of the cases had a Gleason score of 02+02 and eventually, 
a combined score of 04. Eight cases were identified as having 
a Gleason score of 03+03 which led to a combined score of 
06. The Gleason combined scores of 02 and 06 were found to 
be lower than Gleason scores for well-differentiated tumors. A 
total of eighteen cases were reported to be moderately differen-
tiated as the Gleason score assigned for them was 04+03, with 
a combined score of 07. Ten cases were found to have poorly 
differentiated Prostatic Adenocarcinoma;six cases among them 
had a Gleason score of 04+04 and a combined Gleason score 
of 08, whereas four cases were given a Gleason score of 04+05 
and a combined Gleason score of 09 (Table 2).
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Figure 4: Well-differentiated Adenocarcinoma Gleason score 
(2+2), combined score 4 (DAB 200×).

Figure 5: Gleason score 7 (3+4) with a minor component of 
Cribriform Glands.

Figure 6: Poorly differentiated Adenocarcinoma with a Glea-
son score (5+4), combined score 9 (DAB 100×).
Table 2: Histopathological findings in cases of 

Adenocarcinomas.

Adenocarcinomas No.of cases %
Gleason Grade:   
Well, Differentiated 10 26

Moderately Differentiated 18 48

Poorly Differentiated 10 26

Gleason Score:   
2+2 2 5
3+3 10 26
4+3 18 48
4+4 6 16
4+5 2 5
Modified/Combined Gleason Score:   
4 2 5
6 7 19
7 20 52
8 8 21
9 1 3
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Conclusion
Prostate Cancer cases in the Jeddah region of Saudi Arabia 
exhibited the same pattern and demographics as reported in 
the international literature for the world population as well as 
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This study also showed that an Adenocarcinoma of the prostate 
can be better characterized by using the 2005 ISUP modified 
Gleason system. There is an upgradation of Gleason scores to a 
higher level and an increase in the score of 07 in 45% of cases. 
The 2005 ISUP Modified Gleason System has been found to be 
more efficient for the diagnosis of Adenocarcinomas.
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