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INTRODUCTION:
According to the World Health Organization, prostate cancer is the 
second most common cancer in men, being the fth most frequent 

1,2cause of deaths among the male population worldwide.

Prostate cancer affects mostly patients above 50 years of age and 
preferably occurs in the prostate peripheral zone. Mortality rate is 

1relatively low, particularly in early diagnosed cases.

Digital rectal examination and serum prostate-specic antigen (PSA) 
test are the most utilized methods of prostate cancer screening. The 
digital rectal examination presents limitations in case of nonpalpable 
prostatic lesion (early stages), and whenever a change is detected, the 

3 differentiation between malignant and benign lesions is difcult.

Serum PSA testing is the most frequently utilized tumor marker for the 
screening of prostate cancer. It plays an important role in the early 
diagnosis of such cancer, with a considerable impact on the reduction 

3of the disease morbidity and mortality.

The epithelial cells in the transition zone are accountable for PSA 
serum levels and the increase in prostatic volume is directly related to 
the increased level of such antigen. A number of factors may affect the 
PSA levels, and should therefore be considered in the interpretation of 
tests results. The most common causes for the increase in PSA levels 

4are prostatitis, benign prostatic hyperplasia and prostate cancer.

The screening by means of PSA testing is aimed at detecting the 
highest possible number of cases. In spite of its high sensitivity, this 
test has a low specicity for prostate cancer, which means that in order 
to achieve acceptable diagnosis rates, many patients are submitted to 
unnecessary biopsies. There is a doubtful/gray zone traditionally 
considered as the PSA range between 4.1 and 10.0 ng/ml within which 
all patients are considered to be under suspicion of prostate cancer. 

5,6 Within this doubtful zone, PSA testing has a low specicity.

For an improved screening of candidates' PSA density (PSAD), which 
is the ratio between the PSA value and the prostate volume is in use, 

6might increase the specicity of the PSA test.

AIM AND OBJECTIVES: 
To study PSAD in gray zone PSA levels for prediction of prostate 
carcinoma.

 MATERIALS AND METHODS: 
The present study was carried out on 76 patients admitted in urology 

st stdepartment in between january 1 , 2019 and december 31 , 2019 with 
complain of urinary retention. Total PSA and prostate volume were 
measured and biopsies of suspected cases were sent for 
histopathological examination. Those patients with PSA value in 
between 4.1 and 10 ng/ml were selected for study.

The biopsies were received at histopathology section of Deparment of 
Pathology. After 24 hours of tissue xation in 10% neutral buffered 
formalin, routine tissue processing was done. Examination of 
haematoxylin and eosin stained slides was done and diagnosis was 
established.

RESULTS: 
Among the76 patients with PSA level between 4.1 to 10 ng/ml 
submitted to prostate biopsy, the prevalence of cancer was 32 %. The 
remaining 68 % presented negative results for prostate cancer.

The patients group whose biopsies did not conrm prostate cancer had 
a mean age of 66 years, while the group with prostate cancer had a 
mean age of 67 years (Table).

As the prostate volume was evaluated, the patients with positive results 
for prostate cancer presented a mean prostate volume of 36.7 cm3, 
while for those with negative results the mean prostate volume was 
60.3 cm3 (Table).

In the analysis of PSA levels, the patients with positive results for 
prostate cancer presented a mean value of 7.37 ng/ml, while those with 
negative results presented a mean value of 6.78 ng/ml. Mean PSA 
values for both groups were within the range of 4.1 to 10.0 ng/ml, 
which corresponded to the evaluated doubtful zone.

As the PSAD was evaluated, it was observed that the patients with 
prostate cancer presented a mean value of 0.20 ng/ml/cc, while those 
with negative results presented a mean value of 0.11 ng/ml/cc (Table).

By utilizing the PSAD cutoff point of 0.15 ng/ml/cc as a cancer 
7 positivity criterion, as suggested by the literature, a sensitivity and 

specicity of PSAD was 79% and 84% respectively in this study.
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ABSTRACT
Objective: To study the prole of patients with PSA level between 4.1 and 10.0 ng/ml and submitted to prostate biopsy, determining possible 
patterns that might lead to a reduction of unnecessary procedures. 
Materials and Methods: st st In the period from january 1 , 2019 and december 31 , 2019, a study was developed with 76 patients with PSA levels 
between 4.1 and 10.0 ng/ml, and submitted to prostate biopsy. 
Results: Cancer prevalence was 32%. On average, the patients with positive biopsies were older, with higher PSA levels and density, and smaller 
prostate volume as compared with the patients with negative biopsies. In the analysis of PSA density, the cancer patients averaged 0.19 ng/ml/cc, 
while patients with negative results averaged 0.11 ng/ml/cc. Utilizing a cutoff value of 0.15 ng/ml/cc for PSA density as a cancer positiveness 
criterion, the sensitivity and specicity obtained was 79% and 84% respectively.
Conclusion: The systematic use of PSA density as an indicator to proceed with the investigation of a patient with biopsy could substantially reduce 
the amount of unnecessary procedures.
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Table- Comparison of various parameters in biopsies positive and 
negative for prostate cancer

Graph 1 shows age distribution in patients with positive and negative 
biopsies for carcinoma. There is no signicant difference in age between 
both groups.

Graph 2 shows difference in PSAD between patients with positive and 
negative biopsies (BPH) for prostatic carcinoma. It suggests that 
PSAD is higher in patients with positive biopsies for prostatic 
carcinoma, though the PSA value is between 4.1 to 10 ng/ml in both the 
groups.

DISCUSSION:
The present study evaluating the prole of patients submitted to 
prostate biopsies highlights the importance of PSAD and its impact on 
the reduction of the number of unnecessary prostate biopsies, with 
their consequential complications and costs.

There is a widespread consensus that the PSA level testing is the best 
available method for prostate cancer screening. Its utilization increases 
the detection of prostate cancer in up to 81% as compared with digital 

3,4,8rectal examination alone.  In cases of increased PSA, it is difcult to 
differentiate cancer from benign prostatic hyperplasia, particularly in 
patients with intermediate levels between 4.1 and 10.0 ng/ml. In order 
to optimize the PSA effectiveness as a diagnostic test within that PSA 
range, several options were proposed with a view on increasing the 
specicity of the test and avoiding unnecessary biopsies, which occurs 
approximately 75% of the cases.

One observed that the prevalence of cancer proportionally increased 
with age. More than 65% of all prostate cancers will be diagnosed in 

1,2men above 65 years of age,  as observed in the present study, in which 
72% of the patients with cancer were 65 years old or older.

Patients with PSA levels below 4.0 ng/ml are considered as at low risk 

for prostate adenocarcinoma. The values between 4.1 and 10 ng/ml are 
considered as gray zone, as some benign and non-neoplastic 
conditions may also give rise to PSA level. So additional tests are 
required to avoid unnecessary biopsies of that patients. In those cases, 
PSAD is used as a method to increase the PSA testing specicity, by 
dividing the total PSA value by the total prostate volume.

As prostate volume was analysed, one could observe that in patients 
with cancer, the average prostate volumes were 36.72 cm3, on average 
smaller than in those patients with negative results for cancer (60.35 
cm3). By using PSAD in such gray zone PSA, one would lead to a more 
signicant correlation with benign and malignant processes, 
consequently reducing the number of unnecessary biopsies, without 
compromising the cancer detection.

7 At a PSAD cut off 0.15 ng/ml/cc, the sensitivity and specicity were 
79% and 82% respectively in present study; as compared to 70% and 
74% respectively in study done by Hugo Alexandre Socrates de Castro 

9et al.

CONCLUSION:
In the present study, it was observed that the patients with prostate 
cancer were on average older, with higher PSA and PSAD values, and 
had a smaller prostate volume. The present data indicate a good PSAD 
accuracy in the prediction of prostate cancer, with the potential of 
substantially reducing the number of unnecessary biopsies.
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PARAMETERS POSITIVE 
FOR 

PROSTATE 
CANCER

NEGATIVE FOR 
PROSTATE 
CANCER

AGE (year) 66(49-76) 64(45-82)
PSA VALUE (ng/ml) 7.37(5.3-10) 6.78(4.2-10)

PROSTATE VOLUME (cc) 36.72(22-60) 60.35(36-115)
PSAD (ng/ml/cc) 0.20(0.1-0.32) 0.11(0.05-0.2)

TOTAL NO. 24/76 (32%) 52/76 (68%)
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