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I n t r o d u c t i o n  
The most frequently used operation on people who 

are diagnosed with benign prostatic hyperplasia is 

transurethral resection of prostate (TURP).1 It is the 

endoscopic ablation of enlarged prostate tissue that 

leads to obstruction of urinary outflow and is linked 

with much lower morbidity than open 

prostatectomy.2 Although monopolar electro-

resection has been the conventional choice of TURP, 

bipolar TURP is a new surgical approach to TURP 

Objective: To analyze the accuracy of diagnosis and inter-observer reliability of the intraoperative void score in 
predicting the catheter-free status after TURP. 
Methodology: The prospective study on diagnostic accuracy was a diagnostic accuracy study that was carried out in 
the Department of Urology, Sindh Institute of Urology and Transplantation, during a period of six months. One 
hundred and seventeen men aged ≥50 years with benign prostatic hyperplasia who received TURP were recruited 
through consecutive sampling. The intraoperative void score was measured right after the resection through the 
application of standardized suprapubic pressure (50 N) and the rating of the urinary stream. The scoring was done 
by two independent assessors. Success in the study was a trial without a catheter (TWOC) on days 3-5 post-
operation and a post-void urine of less than 100 mL and no re-catheterization. Sensitivity, specificity, positive 
predictive value (PPV), negative predictive value (NPV), overall accuracy, 95% confidence intervals, and Cohen's 
kappa were determined. 
Results: Among 117 patients, 71 (60.7%) patients managed to have their catheter-free voiding, and 46 (39.3%) 
patients failed TWOC. The intraoperative void score was able to point out 58 true positives, 46 true negatives, 13 
false negatives, and no false positives. The sensitivity was 81.7%; specificity, 100%; PPV, 100%; NPV, 78.0, and 
general diagnostic accuracy, 88.9%. Inter-rater reliability was high (0.81), which means that there was near-
perfection. 
Conclusion: Intraoperative void score is a very specific, reliable, and practical predictor of catheter-free voiding 
after TURP. Its simplicity to use and its good diagnostic capability justify its application in the routine perioperative 
assessment to inform the early postoperative management. 
Keywords: Benign Prostatic Hyperplasia (BPH), Catheter-Free Voiding, Intraoperative Void Score, Transurethral 
Resection of the Prostate (TURP), Trial Without Catheter (TWOC) 
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because it is linked with less blood loss, better 

visibility, and a lower incidence of TURP syndrome.3,4 

Benign prostatic hyperplasia (BPH) is one of the most 

common conditions in aging men and the major 

cause of lower urinary tract symptoms (LUTS), which 

significantly affects the quality of life.5 The incidence 

of BPH rises with age as the disease can impact 

almost half of men above 60 years and even 80% of 

men above 80 years.6,7 Transurethral resection of 

the prostate (TURP) is still the gold standard 

intervention to offer surgical care to patients with 

moderate to severe LUTS that do not respond to 

conservative or pharmacological treatment.8 

Postoperative outcome after TURP is variable, even 

though it is effective, especially in terms of 

successful catheter removal and normal voiding 

patterns.9 

The conventional methods of assessing voiding 

include postoperative assessment by clinical 

evaluation, trial without catheter (TWOC), post-void 

residual urine (PVR), and uroflowmetry.10 It was 

found that the successful catheter-free voiding post-

TURP is dependent on several variables, such as 

bladder function, detrusor contractility, and 

preoperative urinary retention.11 Nevertheless, 

these tests are usually done during the 

postoperative period, which could slow down the 

process of clinical decision-making and increase the 

length of stay.12 

Over the last few years, attempts have been made 

to determine intraoperative predictors of 

postoperative outcomes. Robinson et al. proposed 

the idea of the intraoperative void score, which is a 

straightforward and convenient approach to the 

prediction of catheter-free voiding after TURP.13 On 

the same note, other investigations that assessed 

perioperative predictors of TURP outcomes have 

focused on how patients at risk of postoperative 

urinary retention or unsuccessful catheter removal 

are identified early.14 Nevertheless, the majority of 

such studies are devoted to preoperative 

urodynamic parameters or postoperative studies 

and not to intraoperative predictive instruments.15 

The intraoperative void score is promising because it 

is a fast and cheap procedure; however, its external 

validation is scarce.16,17 The varying patient 

characteristics, surgery methods, and perioperative 

care guidelines can affect its diagnostic outcomes in 

various groups of people and healthcare 

environments.18 Up to this point, there is a gap in 

locally conducted studies to determine the 

diagnostic accuracy of the intraoperative void score 

to predict successful catheter-free outcomes after 

TURP. 

Hence, the proposed research was designed to 

determine the diagnostic validity of the 

intraoperative void score to predict catheter-free 

voiding after TURP in a tertiary care environment. 

This paper aimed to give evidence to support the 

clinical usefulness of this intraoperative assessment 

tool and how this tool could contribute to better 

postoperative management and decision-making. 

 

M e t h o d o l o g y  

This study was a prospective diagnostic accuracy 

study, which was carried out in the Department of 

Urology at Sindh Institute of Urology and 

Transplantation (SIUT) in Karachi, a tertiary care 

facility. The experiment was conducted for six 

months with the permission of the institutional 

ethics committee. It started on September 01, 2025, 

and ended on February 28, 2026. The sample size 

was estimated using sensitivity (82) and specificity 

(100) of the intraoperative void score that had been 

previously reported, an estimated prevalence of 

benign prostatic hyperplasia (BPH) of 60, a 9 margin 

of error, and a 95% confidence level. The study 

needed 117 patients. A non-probability consecutive 

method of sampling was used to recruit participants. 

The study considered male patients aged 50 years 

and above, diagnosed with benign prostatic 

hyperplasia and who were to undergo transurethral 

resection of the prostate (TURP), and had the 

capacity to give informed consent. Patients who had 

a history of urethral stricture disease, neurogenic 
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bladder disorder, had undergone prostate surgery 

before, or had a known or suspected prostate 

malignancy were excluded. Patients were recruited 

to the study upon obtaining the consent of the 

ethical approval and written informed consent. The 

baseline demographic and clinical information (age, 

symptom severity, and medical history) was noted. 

Each of the patients had TURP as per the usual 

operation procedures. Intraoperative void score 

assessed by measuring the standardized suprapubic 

pressure that was 50 N, with a calibrated hand 

dynamometer.19 The resultant urinary stream was 

rated based on a scoring system set out. To achieve 

accuracy, two trained observers were used to 

conduct the assessment independently. In the event 

of a discrepancy, a consensus score was arrived at. A 

trial without a catheter (TWOC) conducted on 

postoperative days 3 to 5 was used to assess the 

postoperative outcome. The achievement of a 

catheter-free state was considered to be a volume 

of less than 100 mL of post-void residual urine as 

measured by ultrasound and without any re-

catheterization. Failure was considered when the 

post-void residual volume is 100 mL or more, or 

because of the necessity to catheterize once again. 

This study was conducted at the Sindh Institute of 

Urology and Transplantation after obtaining the 

ethical approval form from the Institutional review 

board (IRB No. 559-2025) 

Data Analysis: Statistical Package of the Social 

Sciences (SPSS) version 26.0 was used to analyze 

data. Mean standard deviation was used to 

represent the quantitative variables, and 

frequencies and percentages were used to represent 

the qualitative variables. Diagnostic accuracy of the 

intraoperative void score was assessed by 

determining sensitivity, specificity, positive 

predictive value (PPV), negative predictive value 

(NPV), and precision. An analysis was done using a 

2x2 contingency table. All diagnostic parameters 

were calculated as 95 percent confidence intervals. 

Interobserver agreement between the two 

observers was determined using Cohen's kappa 

statistic. The p-value of 0.05 or below was regarded 

as statistically significant. 

Ethical Considerations : The study was started with 

the approval of the Institutional Review Board. 

Informed consent was received through written 

consent. The confidentiality of patients was 

ensured, and all the information was anonymized. 

The research was carried out in accordance with the 

principles of the Declaration of Helsinki. 

 

R e s u l t s  

The study involved 117 patients who were 

undergoing Transurethral Resection of the Prostate 

(TURP). Follow-up was done to all patients, and the 

trial without a catheter (TWOC) on postoperative 

day 3-5 was used to assess catheter-free voiding 

status. 

The table I. Shows the demographic characteristics 

of the subjects. The study subjects were men aged 

50 years and above, which is in line with the 

epidemiology of benign prostatic hyperplasia.  

 

Table I. Baseline Demographic Characteristics (n = 
117) 

Variable Mean ± 
SD 

Minimum Maximum 

Age (years) 67.4 ± 9.1 50 85 

 

Table II. TWOC Outcomes and Contingency Analysis 
of Intraoperative Void Score 

A. TWOC Outcome 

Outcome  Frequency Percentage 

Successful 
catheter-free 
voiding 

71 60.7% 

Failed TWOC 46 39.3% 

B. Contingency 

Intraoperative 
Void Score 

Successful 
TWOC 

Failed 
TWOC 

Total 

Positive  58 (TP) 0 (FP) 58 

Negative  13 (FN) 46 (TN) 59 

Total  71 46 117 
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Figure. 1. The comparative figures of diagnostic 

parameters with specificity 

 

Seventy-one (60.7%) out of 117 patients had 

successfully performed catheter-free voiding, and 

46 (39.3%) failed and required re-catheterization or 

PVR of 100 mL or above. 

To determine the accuracy of the diagnosis, the 

intraoperative void score was compared with the 

TWOC outcome in table II.  

The contingency table was used to calculate 

diagnostic indices. The statistic of Cohen's Kappa 

was used to determine agreement between the two 

independent assessors of the intraoperative void 

score. The intraoperative void score has shown that 

it has an excellent specificity and PPV (a positive test 

is a good predictor of successful catheter-free 

voiding). Sensitivity was equally high, with a good 

performance in identifying the patients who could 

successfully void following their operations. 

The table 3. shows that there is great reproducibility 

and reliability of intraoperative void score 

assessment. 

Figure 1 bar chart shows the comparative figures of 

diagnostic parameters, with specificity and PPV 

having the highest values, with a good overall 

diagnostic performance. 

In this diagnostic accuracy trial, 71 patients (60.7%) 

underwent TURP as a treatment of benign prostatic 

hyperplasia, 71 patients (60.7%), on trial without 

catheter (TWOC), and 46 (39.3%) failed. The score of 

intraoperative void compared to this reference 

standard showed good diagnostic performance. It 

identified correctly 58 true positives and 46 true 

negatives, no false positives, and 13 false negatives. 

The result of this was a sensitivity of 81.7, specificity 

of 100, positive predictive value of 100, negative 

predictive value of 78.0, and a total diagnostic 

accuracy of 88.9. Also, the two assessors had an 

excellent inter-observer agreement with the Cohen 

kappa of 0.81, which suggested near-perfect 

reliability. Taken together, these results indicate 

that intraoperative void score is a very specific, 

reliable, and clinically useful intraoperative 

predictor of successful catheter-free voiding after 

TURP. 

 

D i s c u s s i o n  

The paper is a prospective diagnostic accuracy study 

where the usefulness of the intraoperative void 

score as a real-time predictor of catheter-free status 

after Transurethral Resection of the Prostate due to 

benign prostatic hyperplasia was assessed. The 

results indicate that intraoperative void score has 

good specificity (100%), positive predictive value 

(100%), high sensitivity (81.7), and general 

diagnostic accuracy (88.9). In addition, the inter-

observer agreement was nearly flawless (0.81), 

which serves to point out that the assessment is not 

Table III: Diagnostic Accuracy and Inter-Observer 

Reliability (with 95% CI) 

Parameter Value % 95% Confidence 

Interval 

Sensitivity 81.7 71% – 90% 

Specificity 100 92% – 100% 

Positive 

Predictive Value 

(PPV) 

100 93% – 100% 

Negative 

Predictive Value 

(NPV) 

78.0 66% – 87% 

Overall Accuracy 88.9 82% – 94% 

Cohen’s Kappa 0.81 70% - 90% 
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only diagnostically strong but also has a high degree 

of inter-observer reliability. 

Conventionally, postoperative voiding success 

prediction during TURP is based on postoperative 

outcome measurement parameters, which include 

trial without catheter (TWOC), post-void residual 

urine, uroflowmetry, and preoperative urodynamic 

investigations.11,20 Although such measures are 

helpful, they are conducted during post-operative 

practice and, therefore, can delay clinical decisions, 

extend catheterization, and extend hospitalization. 

The idea of intraoperative predictors, consequently, 

fills an essential gap in the management of 

perioperative.21 

The potential contribution of the intraoperative void 

score to better perioperative planning and patient 

counselling is another significant finding of the 

current investigation. Surgeons can make decisions 

about catheter duration, discharge planning, and 

postoperative monitoring because the assessment is 

done right after TURP and gives them early 

information about the likelihood of effective 

postoperative voiding. Early detection of individuals 

who have a good chance of successfully voiding 

without a catheter may save needless prolonged 

catheterization, lessen patient suffering, and save 

medical expenses related to prolonged hospital 

stays.22 Additionally, by enabling more precise 

expectations regarding postoperative recovery and 

voiding outcomes, integrating this straightforward 

intraoperative technology into standard surgical 

practice may improve communication between 

doctors and patients. Consequently, the 

intraoperative void score may support more 

effective and patient-centred postoperative care 

routes in addition to its diagnostic capabilities.23 

The current results are in line with the original study 

by Robinson that introduced the intraoperative void 

score and achieved high sensitivity and specificity to 

predict successful catheter removal post TURP.13 

Such observations are externally validated by our 

study, in another group of patients and a healthcare 

environment, and increase the generalizability of 

this tool.18 The superb specificity and PPV of the two 

studies indicate that when the intraoperative void 

score is positive, clinicians can be very certain that 

they are going to succeed in postoperative 

voiding.24,25  

The other studies that have measured predictors of 

TURP results have mostly concentrated on 

preoperative detrusor contractility, bladder 

compliance, or urodynamic parameters.26,27 These 

studies are informative but need specific equipment, 

experience, and extra expenditure.26 In comparison, 

the intraoperative void score is easy, fast, 

economical, and does not need any advanced 

equipment, thus especially appropriate in resource-

deficient environments.28 

The relatively low negative predictive value (78%), 

which was found in this study, shows that not all 

patients with a negative intraoperative void score 

achieve catheter-free voiding. This indicates that 

when a positive score is obtained, the score is very 

effective in predicting success, but when a negative, 

the score is to be taken with caution and subjected 

to normal postoperative examination. This property 

makes it a more useful rule-in test and not a rule-out 

test. 

The large value of kappa (0.81) indicates that the 

scoring system used is objective and repeatable in 

case it is conducted by trained observers. It is a 

critical strength since it supports the fact that the 

intraoperative void score is not operator-specific 

and may be used in regular surgical practice with 

reliability. 

All in all, this research piece is a good indication that 

the intraoperative void score can be used as an early 

decision-making instrument that may enable 

surgeons to predict the postoperative outcomes, 

manage the catheters more efficiently, and shorten 

the hospital duration. 
 

C o n c l u s i o n  

 Our findings suggest that the intraoperative void 

score has potential utility in predicting TWOC 
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outcomes after TURP. Despite encouraging 

diagnostic accuracy, external validation in larger and 

multicentre cohorts is necessary prior to routine 

clinical implementation. 

Limitations 

This study has some limitations, although its 

strengths are rather strong: 

• The research was carried out in one tertiary care 

centre, and this might restrict extrapolation.  

• The sample size, being statistically adequate to 

estimate diagnostic accuracy, is quite small.  

• The covariates were not used to analyse factors 

like prostate size, duration of symptoms, and 

bladder functioning, and only the age and 

baseline characteristics were used.  

• There was no long-term voiding function follow-

up after the initial TWOC period.  

• The intraoperative assessment as a standardized 

use of suprapubic pressure, and it is necessary 

to train it. 

Recommendations 

1. These findings should be further confirmed by 

multicentre studies, which need to have a larger 

sample.  

2. The future studies must assess the correlation 

between intraoperative void score and 

preoperative urodynamic parameters.  

3. Follow-up studies must be developed on a long-

term basis in order to evaluate the long-term 

voiding results.  

4. Intraoperative void score ought to be included in 

the normal operative procedures of TURP.  

5. The assessment technique should be 

standardized with training modules to be 

created in order to support the method used by 

urologists. 
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