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Abstract 
Background: Prostatic diseases are chronic progressive diseases, baseline parameters like age; prostate specific 
antigen and prostate volume (PV) have been linked to the progression of BPH like acute urinary retention. PV 
has been included as a useful tool in treatment guidelines. Obtaining S. PSA levels can be used as rough 
estimate for PV, risk and extent of progression of disease and lower urinary tract symptoms.  
The aim of the study was to assess the correlation of serum PSA levels with bladder outlet obstruction 
secondary to enlarged prostate and Prediction of progression of Bladder outlet obstruction in patients with 
enlarged prostate using serum PSA levels as a marker.  
Materials and Methods:  This was an Observational study done in 40 cases aged 50 years or more are included 
in the study, from 10/10/2011 to 10/10/2013, who had lower urinary tract symptoms and having objective 
evidence of enlarged prostate, who visited Karnataka Institute of Medical Science, Hubli.  
Results: Maximum number of patients was in 7th decade, constituting about 67.5%. 35% of patients had 
moderate and 65% of patients had severe symptoms according to IPSS. Most common symptom was incomplete 
emptying (82.5%), acute retention of urine (70%), week stream (42.5%) and straining (32.5%). Significant 
correlation was observed between S.PSA levels and Bladder Outlet obstruction secondary to enlarged prostate 
(p=0.001). Significant Correlation was observed between age and prostate volume (p=0.004) and Prostate 
volume and IPSS. Significant correlation was noted between age and IPSS (p<0.001). On analysis S.PSA levels 
and Acute Retention of Urine, Prostate volume and AUR, was not statistically significant. Prostate volume 
>64.4cc, S.PSA levels >4.9 and age >66.9 years are predictors of Acute retention of urine. 
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Introduction 

Prostatic diseases are chronic progressive diseases, 
baseline parameters like age; prostate specific 
antigen and prostate volume (PV) have been linked 
to the progression of BPH like acute urinary 
retention. PV has been included as a useful tool in 
treatment guidelines. Obtaining S.PSA levels can 
be used as rough estimate for PV, risk and extent of 
progression of disease and lower urinary tract 
symptoms. 

This observational study was undertaken to assess 
the correlation of serum PSA levels with bladder 
outlet obstruction secondary to enlarged prostate 
and Prediction of progression of Bladder outlet 
obstruction in patients with enlarged prostate using 
serum PSA levels as a marker. [1,2] 

Materials and Methods 

This was an Observational study done in 40 cases 
aged 50 years or more are included in the study, 
from 10/10/2011 to 10/10/2013, who had lower 
urinary tract symptoms and having objective 
evidence of enlarged prostate, who visited 
Karnataka Institute of Medical Science, Hubli.  

Inclusion Criteria: Men aged 50 years and above 
with Lower urinary tract symptoms including 
Incomplete emptying, Intermittency, Straining, 
Urgency, Weak stream, Nocturia, Frequency, 
Burning micturation, Acute retention of urine.  
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Exclusion Criteria: Patients with Stricture urethra, 
Prostate surgeries in the past, Bladder malignancy, 
chronic renal failure. 

The clinical history is taken and symptoms are 
classified using IPSS questionnaire as mild, 
moderate, severe symptoms and to concentrate on 
systemic complications of prostatic disorders and 
associated other systemic disorders. Clinical 
examination was carried out. Respiratory, 
cardiovascular and abdominal evaluation was done. 
Serum PSA levels were obtained. Digital per rectal 
examination was done for the assessment of 
approximate grade of prostatomegaley, 
consistency, any intraprostatic abnormalities, status 
of rectal mucosa, and for the examination of 
hemorrhoids, painful ano-rectal conditions like 
fissure in ano, abscess. For the patients suspected to 
have urinary tract infection, route in urine 
examination was done. 

Transabdominal ultrasonography was done for the 
estimation of the prostate size, echo texture and for 
the examination of urinary bladder, ureter, and 
renal status and to rule out other abdominal 
pathology. Trucut biopsy of prostate gland was 
done per rectally using Trucut biopsy needle no 18 
for the tissue diagnosis of all patients and for high 

risk patients like abnormal digital rectal 
examination findings, S.PSA levels more than 
2.5ng/dl. The patients who underwent prostate 
biopsy were covered with oral ciprofloxacin 
antibiotic 500mg 12th hourly for three days. The 
data was collected and analyzed using chi square 
test for statistical significance.  

Results 

The age group in the study included from 50 years 
to 95 years. The assessment was done to obtain 
presenting complaints, quantify their symptoms 
using IPSS, to measure S.PSA levels and prostate 
size. Among 40 patients studied who were having 
bladder outlet obstruction secondary to enlarged 
prostate, Maximum number of patients were in 7th 
decade, constituting 67.5%. 35% of patients had 
moderate and 65% of patients had severe 
symptoms according to IPSS. Mean age was 66.9 
years.  

Most common symptom was incomplete emptying, 
(82.5%) followed by burning micturation (70%), 
Acute retention of urine (70%), week stream 
(42.5%) and straining (32.5%). Significant 
correlation was observed between S.PSA levels and 
Bladder Outlet obstruction secondary to enlarged 
prostate (p=0.001) 

 
Table 1: Serum PSA and IPSS Observations 

Serum PSA- observations IPSS- observations 
Mean - 11.64 
Median 4.8 
Minimum – 1.12 
Maximum – 100 

Mean - 21.18 
Median- 21 
Minimum- 13 
Maximum- 28 

 
Table 2: Distribution of Incomplete Emptying As Presenting Complaint 

Age Incomplete 
Emptying 

Straining Weak 
Stream 

Straining and 
 incomplete emptying 

Incomplete emptying, 
straining and weak stream 

50-59 5 2 2 2 2 
60-69 14 5 10 5 3 
70-79 13 5 4 5 2 
>80 1 1 1 1 1 
Total 33 13 17 13 8 
 

Table 3: Distribution of the IPSS Severity 
IPSS Grading Frequency Percent 
Mild 
Moderate 
Severe 

0 
14 
26 

0 
35 
65 

Total 40 100 
 

Table 4: IPSS, PSA and PVP Distribution 
 IPSS Prostate Volume Pattern S.PSA 
Mean 21.18 57.78 4.80 
Median 21.00 54 11.64 
Std. Deviation 4.355 23.14 19.502 
Minimum 13 25 1 
Maximum 28 123 100 
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Table 5: Prostate Volume with BPH and CA Prostate 
Prostate Volume(cc) BPH Ca Prostate Total 
20-30 
31-50 
51-80 
>81 

5 
11 
15 
4 

0 
1 
2 
2 

5 
12 
17 
6 

 
Table 6: Correlation of Age with Prostate Volume 

 Prostate Volume Total 
21-30 31-50 51-80 >81 

Age 50-66 2 6 11 0 19 
67-88 3 6 6 6 21 

Total 5 12 17 6 40 
P=0.04 
 

Table 7: Correlation of S.PSA Levels with IPSS 
S.PSA IPSS Score Total 

8-19 20-35 
 
 
 
P=0.001 

0-2 3 0 3 
2.01-4 5 10 15 
4.01-10 5 7 12 
10.01-20 0 5 5 
>20.01 1 4 5 

Total 14 26 40 
 

Table 8: Correlation of S.PSA Levels with Prostate Volume 
S.PSA Prostate Volume 
0-2 
2.01-4 
4.01-10 
>10 

37.3 
61.2 
48.5 
69.8 

  
Even though, the increase in prostate volume was 
observed with the S.PSA levels, the correlation was 
not statistically significant. The patients with BPH 
had mean S.PSA of 3.01; the patients with BPH 

with Prostatitis had mean S.PSA values of 
7.75ng/dl. The patients with Carcinoma prostate 
had mean S.PSA levels 71.62, which influenced the 
mean PSA of the study group. 

  
Table 9: Correlation of S.PSA Levels with BPH 

S.PSA Range BPH 
0-4 
4.01-10 
10.01-20 
>20.01 

20 
11 
3 
0 

  
Table 10: Mean Prosatate Volume, S.PSA, IPSS Distribution across the Age 

Age PSA Prostate volume IIPSS Total Cases 
50-60 
61-70 
71-80 
>81 

6.16 
11.54 
5.00 
48.04 

61.6 
57.3 
56.16 
75 

22.6 
20.9 
20.83 
22.5 

5 
17 
14 
4 

 
70% (28) of the study population had presented 
with the Acute Retention of Urine. The patients in 
70-79 years of age group, most frequently had the 
AUR. In these 28 cases Mean S.PSA was 4.9, 
Median was 4.13, SD 4.503, Minimum value was 2 
and maximum value was 10. P value was 0.7 which 
was statistically not significant. Mean prostate 
volume in patients with acute retention of urine was 

64.4cc. P value was 0.5 which was statistically not 
significant. Significant Correlation was observed 
between age and prostate volume (p=0.004). Mean 
prostate volume was 57.78cc, Median was 54cc, 
Minimum was 25cc, and Maximum was 123cc. 
Significant correlation was observed between 
Prostate volume and IPSS (p<0.001). Significant 
correlation was noted between age and IPSS 
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(p<0.001). Correlation was observed between 
S.PSA levels and Acute Retention of Urine, 
although the correlation was statistically not 
significant (p=0.7).With Mean S.PSA 6.25ng%, 
median 4.13, Maximum value >100, Minimum 
value 2. Correlation was observed between Prostate 
volume and AUR, although the correlation was not 
statistically significant. 

Discussion 

Symptomatic BPH does not progress in all patients; 
therefore, progression modifying intervention is not 
always warranted. To tailor therapeutic and or 
preventive approaches appropriately, it is valuable 
to differentiate patients at high risk of progression 
from those at low risk of progression.  

Serum prostate-specific antigen (PSA), a 
commonly used screening test for prostate cancer, 
can also be useful in predicting disease progression 
in BPH when considered in conjunction with other 
clinical indicators. Specifically, patients with 

elevated PSA in the presence of an enlarged 
prostate and lower urinary tract symptoms are at 
increased risk of disease progression. These 
patients may benefit from close monitoring and 
may be good candidates for pharmacotherapy to 
arrest the disease process. On the other hand, 
patients with a small prostate gland, low serum 
PSA, and bothersome lower urinary tract symptoms 
might benefit most from symptomatic treatment but 
should be periodically monitored to assess changes 
in clinical status. The strong predictive utility of 
PSA combined with the fact that it, unlike other 
clinical markers of BPH status, can be accurately 
and easily measured renders it an important tool for 
the clinician seeking to optimize outcomes for 
patients with BPH. 

In our study we found that, S.PSA levels >4.9ng/dl, 
Prostate volume >50 cc, Age >60 and severe IPSS 
grading together are strongly associated with risk 
of progression of lower urinary tract symptoms and 
acute retention of urine. 

 
Table 11: Comparison of Parameters of Our Study with Other Studies. 

Variables Our Study John et.al [3] Mohammed et. Al [4]  Yen et.al [5] Daimantas et al [6] 
Age(years) 
PSA (ng/ml) 
PV (cc) 
IPSS 

66.9 
4.9 
64.4 
21.18 

64 
2.8 
55 
15 

69.4 
5.7 
53.3 
27.5 

72.5 
2.3 
40 
26.3 

71.3 
4.96 
58.1 
23.57 

  
Comparison of our study along with the above 
discussed studies confirms that, serum PSA levels 
can be used as a predictor of progression of lower 
urinary tract symptoms in a patient with bladder 
outlet obstruction secondary to enlarged prostate. 
The prediction is more accurate when used with 
other parameters namely, prostate volume, 
International Prostate Symptom Score and age. The 
study conducted by Lakhey et al [7] for correlation 
of serum PSA levels with histological findings, 
found that most of the patients with BPH had 
serum PSA levels <2ng/ml, and BPH with 
inflammation had serum PSA levels > 5ng/ml, 
which are similar to the findings in our study. The 
study also confirms that, the serum PSA levels are 
raised more than two times in BPH with prostatitis. 
Serum PSA levels are significantly increased in 
patients with adenocarcinoma prostate with mean 
PSA 71.6. As the serum PSA levels are raised in 
patients with acute retention of urine with 4.9, 
which come under high risk range for ca prostate, 
will increase the need for biopsy and hence should 
not be used for screening for ca prostate. In Majeed 
et al [8] PSA level was 9.8. Combination of 
prostate volume >64.4cc, S.PSA levels >4.9 and 
age >66.9 years are predictors of progress of BPH 
and lower urinary tract symptoms and Acute 
retention of urine.  

Conclusion:  

Serum Prostatic specific antigen, widely used for 
screaming ,early detection of and for follow up of 
carcinoma prostate , Can also be used as predictor 
of progress of benign prostatic hyperplasia in terms 
of progressive lower urinary tract symptoms and 
acute retention of urine. From the study, patients 
with Serum PSA levels >2 are at risk of developing 
acute retention of urine. Hence, pharmacotherapy 
should be initiated in such patients. 
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