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Abstract: Objective: To show the contribution of the pathological examination, associated with prostatic specific antigen 

(PSA), in the early detection of prostate cancer in Western Algeria. 

Methodology: This study focused on 160 cases, old between 50-80 years, with histologically confirmed prostate 
adenocarcinoma and carried out in urology hospitals in western Algeria during the period from 2007 to 2011. Tumor 

stage, PSA, Gleason score and the degree of tumor differentiation were analyzed. 

Results: 135 patients, with a poor prognosis and a Gleason score > 8 index of incurable malignant aggression, have not 
been the subject of this study. But the other 35 patients were candidates because they had a favorable prognosis with a 

localized stage that could be curable. Gleason score was between 5-6 in 5 patients with TPSA  10 ng / ml at differential 
stage, score of 7 in 10 patients with TPSA between 10-20 ng / ml at moderately differentiated stage and finally a score of 
8 in 20 patients with TPSA between 20,1-50 ng / ml at a poorly differentiated stage. 

Conclusion: There is a strong correlation between TPSA, Gleason score and the degree of tumor differentiation. 
Biological and pathological prognosis, established early, can reduce tumor progression. 
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INTRODUCTION  

Prostate cancer (Pca) is the most common cancer 

in men older than 50 years and the second cause of 

death by cancer after lung cancer in rich countries. 

Incidence of Pca has been quadrupled in less than 25 

years and the mortality rate has increased by 40 % in 

western world [1]. In Algeria, the prevalence of Pca is 

unknown and its screening is always late in 

approximately 80% of metastatic cases [2]. In this 

country, it was recorded more than 500 new cases of 

Pca per year [3]. The problem of Pca screening, in 

Algeria, is the late diagnosis of this cancer which is 

already at an advanced stage and that the chances of 

recovery are low. There is a lack of coordination 

between clinical tests, biological and pathological 

examinations, so it is an incomplete screening which 

allows a delayed diagnosis and difficult to slow tumor 

growth. Prostate cancer is an adenocarcinoma in 95% 

of cases and it is often most developed in the 

peripheral zone of prostate gland [4]. Pca progression 

is usually slow to surrounding tissues. The evolution 

and prognosis of Pca are related to tumor volume, 

prostate specific antigen (PSA), tumor stage and the  
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degree of histological differentiation grade called 

Gleason score [5]. The objective of this study is to 

show the contribution of pathological screening of Pca 

at a localized stage, associated to PSA, in order to 

eliminate the metastatic risk in patients which dealing in 

Algerian hospitals. 

METHODOLOGY 

Population Study 

In the early stages of the study, a population was 

composed of 374 men with urological disorders. Only 

204 cases of Pca, aged between 50 and 80 years, 

were detected and followed during four years from 

2007 to 2011. During this study, 54 patients with Pca 

declined participation. Ultimately, the population 

consisted of 160 cases of Pca histologically confirmed. 

In this population, there are 98 cases from urological 

department in Saida hospital and 62 from urological 

department of Sidi-Bel-Abbes university hospital, areas 

located in western Algeria. The distribution of patients 

by stage of localization of Pca was as follows; 22% for 

localized stage, 74% for loco regional stage and 4% for 

advanced stage of Pca. There is no case with 

subclinical or latent Pca. The criteria for inclusion of 

Pca cases,in this study, were defined according to the 

following design parameters: enrolled patients are older 
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than 50 years, patients with histologically confirmed 

Pca, the serum-PSA assay was carried out by the 

same technique and all patients living in areas of Sidi-

Bel-Abbes and Saida for at least ten years and able to 

be interviewed. 

Patients  

This study included 160 patients who underwent 

histological examination of surgical specimens 

prostatectomy and biopsies between January 2007 and 

March 2011 at the University Hospital of Sidi-Bel-

Abbes. Among these patients, 78 % had a poor 

prognosis and showed undifferentiated 

adenocarcinoma, while other patients (22%) have a 

more or less favorable prognosis because of their 

localized stage adenocarcinoma. These 35 patients 

whose chances of curability are intact but exposed to 

tumor aggressiveness have been an analysis of the 

relationship between the stage of the cancer, the 

Gleason score and serum concentration of total PSA 

(TPSA). 

Techniques  

TPSA Serum-Assay 

All patients were evaluated by determination of the 

serum TPSA level. Blood samples were collected at the 

urology department of each hospital and taken directly 

to the laboratory of biological analysis in the same 

hospital. Approximately 10 ml of blood were collected 

intravenously in a dry tube. The blood was centrifuged 

and serum was frozen at -20 ° C until to be used in the 

assay. The sera were frozen for a period not exceeding 

three months and then thawed for achieving TPSA 

assay knowing that for short periods of freezing and 

TPSA assay is little changed. TPSA assays are 

undergone in mini VIDAS analyzer (Bio-Merieux, 

France). The used method was the technique of 

enzyme-linked fluorescent assay (ELFA): it is an 

enzyme immunoassay ELISA "sandwich" in 

heterogeneous phase where the molecules of PSA are 

caught between two monoclonal antibodies of murine 

nature. Reading results of the TPSA assay is done in 

two stages to a final detection by fluorimetry. The cut-

off of TPSA is 4 ng / ml, prescribed by the kit supplier. 

The detection limit of this method is 0.07 ng / ml and 

the range of the VIDAS-TPSA kit extends to 100 ng / 

ml. Samples, with concentrations of TPSA over 100 ng 

/ ml, were retested after dilution in sample diluent 

TPSA (calf serum + sodium azide 0,9 g/l). 

Histology  

The samples consisted of prostate biopsies and 

surgical specimens of prostatectomy, fixed in 10 % 

formalin and came from the urology department of 

each hospital, were sent to the pathology department 

of the University Hospital of Sidi-Bel-Abbes where 

taking place the macroscopic and microscopic 

histological examinations. These samples were 

processed according to the conventional histological 

techniques. Surgical specimens, fixed in formalin, were 

cut into thin slices about 3 mm. The paraffin embedding 

technique was the method of treatment of these 

fragments. The slides are stained with hematoxylin and 

eosin and observed under optical microscope from a 

low to high magnification. 

Statistical Analysis 

The data and results were processed using Excel 

software Microsoft Office 2007 on Windows 7. 

Descriptive analyzes were based on conventional 

parameters such as numbers, frequencies and 

percentages for quantitative parameters. 

RESULTS  

Histological examination shall specify the 

histological type, grade, Gleason score and capsular 

crossing. All 160 incident cases of Pca, in our study, 

have been a distribution depending on the stage of 

cancer as follows: 22 % had a localized stage, 74 % 

with locally advanced stage and 4% with metastatic 

stage. Among the 160 patients Pca, only 35 patients 

(22%) were the subject of our concern. These patients 

have a Pca at a localized stage and run the metastatic 

risk. These patients were monitored for the study of the 

relationship between stage of Pca, Gleason score and 

TPSA-serum concentration. These patients were 

divided according to the risk of invasion or tumor 

aggressiveness: 5 patients with localized stage at low 

risk (LSLR), 10 patients with localized stage at 

intermediate risk (LSIR) and 20 patients with localized 

stage at high risk (LSHR) (Figure 1).Whereas other 

Pca patients (78%) were not the subject of this study 

due to pathological examination, which revealed a poor 

prognosis with high Gleason score and high grade of 

malignancy that corresponding to a metastatic stage 

with score more than 8. 

This present study shows that serum-TPSA 

concentration increases with the rise of Gleason score, 

evolution of tumor stage and degree of differentiation  

of Pca (Table 1). At serum-TPSA between 20 and 50 
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Figure 1: Distribution of Pca patients according tumor aggressiveness risk. 

LSLR: localized stage at low risk. 

LSIR: localized stage at intermediate risk. 

LSHR: localized stage at high risk. 

ng / ml, there was a risk of tumor invasion. There were 

20 Pca patients who were at high risk of tumor invasion 

at the capsular margin of the prostate gland and with 

high probability it will exceed the outer margins of the 

prostatic capsule (Table 1). Gleason score 8 

represents a very high risk in patients with localized 

Pca. This score favors the invasive progression of Pca 

to other tissue adjacent to the prostate gland. Prostate 

tumors, with Gleason scores between 5 and 6, are 

considered tumors located just at the periphery of the 

prostate gland in contrast to tumors with Gleason score 

less than 5, which are confined to the gland or located 

in the center of gland (Table 1). Prostate tumors, with 

Gleason score between 2 and 4, represent cancers of 

low grade malignancy and are considered 

adenocarcinomas sitting in the center of the prostate 

gland (Table 1). These tumors are at slow evolution 

which can be spread over a decade. Unlike tumors, 

with score between 5 and 8, which considered more 

aggressive cancers. Prostate tumor, with Gleason 

score of 4 or 5, is considered a cancer which 

differentiated cell and tissue architecture closely like a 

benign prostatic hyperplasia (BPH) or a prostate gland 

normal (Table 1). This type of differentiation was 

observed in 3,1 % of our Pca patients with a Gleason 

score of 5 and not observed in other patients with a 

score greater than 5. In addition, moderately 

differentiated and poorly differentiated stages of Pca 

predominated in 30 patients (Table 1). 

Among the 35 Pca patients, with Gleason scores 

between 5 and 8, there were 5 patients with 

differentiated prostatic adenocarcinoma. The 

architecture of the prostate tissue was more or less 

similar to that of a normal or hypertrophic prostate. This 

type of adenocarcinoma was composed of 

individualized glands. The epithelium of acini was 

cylindrical, single layered, and composed of cells with 

large oval basal nucleus, with a dark and granular 

eosinophilic cytoplasm. The activity of nuclei was 

intense with a vesicular chromatin and condensation in 

some periphery of the nuclear membrane that may 

evoke small nucleoli. The contours of the nuclei were 

regular with uniform size. The basal cell layer lining the 

acini, after staining with the haematoxylin-eosin (HE), 

was neatly continuous (Figure 2). 

In group of patients with moderately undifferentiated 

Pca, the acini are often irregular, consisted of a single 

layer of cells which nucleus had increased volume that 

Table 1: Types of Prostate Adenocarcinoma at Localized Stage According to Biological and Pathological Prognosis 

Tumoral stage of Pca Number of patients TPSA (ng /ml) Gleason Score Degree of differentiation 

LSLR 5  10 5 – 6 differentiated 

LSIR 10 10 – 20 7 moderately differentiated 

LSHR 20 20,1 – 50 8 Poorly differentiated 
LSLR: localized stage at low risk. 
LSIR: localized stage at intermediate risk. 
LSHR: localized stage at high risk. 
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contains one or more nucleoli. On the other hand, the 

basal cell layer was disappeared (Figure 3). 

The histopathological description of poorly 

differentiated adenocarcinoma shows prostatic 

parenchyma that was the seat of malignant neoplastic 

cell proliferation with a nature of infiltrative carcinoma 

arranged in glands with variable size and shape, 

sometimes backed back to back or spaced from each 

other or sometimes having a merged appearance. This 

cellular architecture was associated with a marked 

cytonuclear atypia, frequent abnormal mitoses and 

many prominent basophil nucleoli (Figure 4). 

 

Figure 2: Differentiated prostatic adenocarcinoma (Observed at light microscope with magnification  400). 

 

Figure 3: Moderately Differentiated prostatic adenocarcinoma (Observed at light microscope with magnification  400). 
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DISCUSSION  

The histological grade of prostate biopsy, used 

alone or in combination with the other preoperative 

parameters (clinical stage and PSA), is recognized as 

one of the predictors of histological pathological stage 

of Pca [5]. Therapeutic decision is based on prognostic 

factors and requires knowledge of the natural history of 

Pca, as well as information on the age of the patient, 

clinical data, serum-PSA assay, the results of biopsies 

including Gleason score [6]. Among predictive factors 

of pathological stage, histological grade is recognized 

as one of the most important [7, 8]. Biological evolution 

of prostatic adenocarcinoma with a Gleason score 

located at the two extremes is predictable. Patients 

diagnosed with a Gleason score between 2 and 4 are 

usually patients who have a very good prognosis. For 

those with Gleason score between 8 and 10, their 

prognosis is unfavorable [7, 9, 10]. The prognosis of 

Pca with a Gleason score between 5 and 7 is less 

predictable [6]. However, some studies suggest that 

tumors with a Gleason score between 5 and 6 behave 

in the same way as those with a lower score and have 

a better prognosis than those with a score of 7 [7, 10, 

11]. The same authors suggest that Pca with Gleason 

score 7 is undifferentiated and assimilate it to those of 

score with 8 or more. In the recent series of radical 

prostatectomies, Gleason score 7 is found in 20 to 50 

% of surgical specimens studied [10, 12-14]. In our 

study, 125 Pca patients had poor prognosis with a 

Gleason score between 8 and 10 and their cancer had 

a rapid healing and low chances of curability. For this 

reason, these patients could not be present in the 

group of 35 patients developing localized 

adenocarcinoma, which were selected to study the 

relationship between the stage of Pca, Gleason score 

and serum TPSA values. Whereas the other 35 Pca, 

which were analyzed in this study, have a Gleason 

score between 5 and 8. These patients were exposed 

to various risks of tumor aggressiveness and a 

possibility to develop different levels of tumor 

malignancy, their histological pronostic was between a 

good and a poor prognosis. Our attention focused on 

this group of patients to follow evolution of their cancer.  

Histological grade, used alone or in combination 

with other preoperative parameters (clinical stage and 

PSA), is recognized as one of the predictive factors of 

pathologic stage without biological or clinical 

progression of Pca [5]. 

The Gleason score 7 was considered a witness 

undifferentiated tumor. For some authors, it is a single 

entity and well differentiated from other categories 2-6 

 

Figure 4: Poorly differentiated prostatic adenocarcinoma (Observed at light microscope with magnification  400). 
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and 8-10 [10, 11]. Biological recurrence rates are 

higher than those tumors with a score between 2 and 4 

and lower than those tumors with a score between 8 

and 10, following a curative treatment (radiotherapy or 

radical prostatectomy) [7, 10, 11]. 

In the literature, the rates of extra-prostatic stage, 

seminal vesicle invasion and lymph node metastasis 

were higher for tumors with a Gleason score greater 

than 8 for those with a score of 7. Similarly, tumors with 

a score of 7 had a small volume and aneuploidy rate is 

lower compared to tumors with a score of 8 or more 

[15, 16].  

In our study, rates of extra-prostatic extension or 

metastasis were not higher for tumors with a score 

between 8 and 10 which are represented by only 4 % 

of Pca patients. The only explanation could be the 

result of the small number of patients in this study.  

In our series, represented by 35 prostatic 

adenocarcinomas, it was not found a high grade 

prostatic intra epithelial neoplasia (PIN). These 

precancerous lesions, when present, usually show an 

early onset of tumor invasion. The diagnosis of these 

lesions is not always easy, especially on biopsies with 

1 mm wide and 15 mm long [17]. Precancerous lesions 

should be differentiated from benign proliferative 

lesions and seminal vesicle epithelium. Nevertheless, 

the presence of nuclear atypia and interruption of the 

basal cell layer are decisive diagnostic criteria. In an 

autopsy study, precancerous lesions are observed 

respectively in 46 % and 72 % of men old between 60 

and 70 years [18]. It is possible that in our study we did 

not observe high-grade precancerous lesions (or PIN) 

not due to diagnostic difficulties but because of the 

absence of these lesions. Finally, this study seeks to 

install a better strategy combining all diagnostic tests 

and bring the patient to be a well and to avoid him the 

stress of metastatic risk. 

CONCLUSION 

High PSA values, associated with an alarming 

clinical diagnosis, allow to encourage early pathological 

examinations to establish a final and decisive diagnosis 

of Pca at a localized stage. The majority of patients, in 

our study, had a poor prognosis with advanced stage 

and Gleason score between 8 and 10, which require 

intense therapeutic monitoring although the chances of 

curability are low. Whereas Pca patients, which were 

the subject of our work, had a favorable prognosis with 

localized stage. There is a strong correlation between a 

high PSA and Gleason score or degree of 

differentiation, which helps to install an advanced 

therapeutic strategy to prevent irreversible damage 

caused by the progression of Pca. 
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