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Transitional Zone Volume: A Predictor of Acute Urinary
Retention in Patients with Benign Prostatic Hyperplasia

Hyuk Soo Chang, Choal Hee Park, Chun Il Kim

From the Department of Urology, Keimyung University School of Medicine,
Daegu, Korea

Purpose: The objective of this study was to investigate the efficacy of the
International Prostate Symptom Score (IPSS) and various parameters
obtained from transrectal ultrasonography (TRUS) as predictors of the
onset of acute urinary retention in patients with symptomatic benign
prostatic hyperplasia (BPH).

Materials and Methods: From January 1997 to December 2003, 1,765
patients with symptomatic BPH were enrolled in this study, but not all
patients had had previous BPH treatment. Of the 1,765 patients, 323
presented with acute urinary retention. A TRUS examination was per-
formed to calculate the total prostate volume (TPV), transition zone
volume (TZV), transition zone index (TZI=TZ volume/TP volume) and
elongation ratio (ER=maximal anteroposterior diameter/transverse diam-
eter). Statistical comparisons of the retention (n=323) and non-retention
groups (n=1,442) were performed using the Mann-Whitney test, and
receiver operating characteristic (ROC) curves of the independent risk
factor were obtained to compare the usefulness of various indices.
Results: There were significant differences in the age, TPV, TZV, TZI and
ER between the retention and non-retention groups, but no significant
differences in the IPSS. The most effective cutoff value was a 15ml TZV.
The area under the curves were 0.887 (TZV), 0.884 (TZI), 0.857 (TPV) and
0.736 (ER).

Conclusions: The TZV is the most useful predictor of the onset of acute
urinary retention in patients with symptomatic BPH, with the TZI can
also be a useful predictor. The TZV and TZI may be useful parameters
when deciding the method of treatment. (Korean J Urol 2005;46:259-263)
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Table 1. Values of parameters in all patients stratified by the presence or absence of acute urinary retention

Acute urinary retention (n=323)

No acute urinary retention (n=1,442)

Parameters p value
Mean+SD Median Mean+SD Median

Age (years) 69.3£7.2 69.0 64.2£7.9 65.0 <0.001
IPSS 25.246.1 242 23.347.5 23.35 >0.05

TPV (ml) 73.0£35.3 69.8 37.1+19.0 31.7 <0.001
TZV (ml) 43.8430.6 38.6 10.8+13.5 5.7 <0.001
TZI 0.55+0.18 0.57 0.24+0.18 0.19 <0.001
ER 0.55+0.18 0.54 0.68+0.12 0.67 <0.001

IPSS: International Prostate Symptom Score, TPV: total prostate volume, TZV: transition zone volume, TZI: transition zone index
(TZI=TZV|TPV), ER: elongation ratio (ER=maximal anteroposterior diameter/transverse diameter)
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Table 2. Sensitivity, specificity and positive predictive value for acute urinary retention for various transition zone volumes

TZV No. of Acute urinary No acute urinary Sensitivity Specificity PPV
(ml) patients retention (n) retention (n) (%) (%) (%)
0.5< 1765 323 1442 100.0 0 18.3
1759 319 1440 98.8 0.10 18.1
3< 1466 315 1151 975 20.2 215
5< 1128 309 819 95.7 432 27.4
10< 749 301 448 93.2 68.9 402
15< 582 285 297 88.2 79.4 49.0
20< 468 253 215 783 85.1 54.6
25< 406 237 169 73.4 88.3 58.4
30< 342 217 125 67.2 913 63.5
40< 226 159 67 492 95.4 70.4
50< 143 104 39 322 97.3 727
60< 94 66 28 20.4 98.0 70.2
70< 63 46 17 142 98.8 73.0
TZV: transition zone volume, PPV: positive predictive value
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Fig. 1. Receiver-operating characteristic curve analysis, comparing
the total prostate volume, transitional zone volume, transitional
zone index and elongation ratio in patients with or without acute
urinary retention (TZV: 0.887, TZI: 0.884, TPV: 0.857, ER: 0.736).
The area under the TZV and TPV curves are significantly different
(p<0.05). The area under the TZV and ER curves are also
significantly different (p <0.05). TZV: transition zone volume,
TZI: transition zone index (TZI=TZV/TPV), TPV: total prostate
volume, ER: elongation ratio (ER=maximal anteroposterior diam-
eter/transverse diameter).
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