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Purpose: To find the association of trial without catheter (TWOC) outcome for first spontaneous acute urinary retention (AUR)
in benign prostatic obstruction with age, prior lower urinary tract symptoms (LUTS), retention volume at catheterization (RV),
and size of prostate.

Methods: Our prospective observational analytical (interventional) study enrolled 77 cases of spontaneous AUR over 24 months.
After clinical evaluation, digital rectal examination, and transabdominal ultrasonography;, all patients were catheterized per ure-
thra and their RV was recorded. TWOC was administered after 2 or 3 doses of 0.4 mg tamsulosin-oral absorption control system
and after 48-72 hours had passed. A successful endpoint was defined as a maximum flow-rate, >5 mL/sec; voided volume, >100
mL; postvoid residue, <200 mL; and voiding within 6 hours of catheter removal. Data obtained from 58 patients were analyzed
after excluding the cases lost to follow-up and secondary exclusion. Age, RV, duration of LUTS, and prostate volume on exami-
nation and ultrasonography (PUSG) were recorded and statistically analyzed. Prostate-specific antigen levels were obtained on
follow-up and cases of cancer, as seen on transrectal ultrasound-guided biopsy, were secondarily excluded.

Results: The patients had a mean age of 65.89+8.67 years. Prior LUTS was seen in 35 patients (2.07 +2.91 months). The mean
PUSG and RV were 46.81 £20.58 mL and 854.8 +36.26 mL, respectively. Thirty patients underwent a successful TWOC; a mean
age of 63.13 +8.58 years (mean + standard deviation; unpaired t-test; P=0.0053) and a PUSG of <45 mL (Pearson chi-square test;

P =0.0427) were significantly associated with a successful outcome.
Conclusion: There is a significant association between TWOC outcome, age (P =0.0053), and PUSG (P =0.0427).
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INTRODUCTION

Acute urinary retention (AUR) is one of the most significant
long-term outcomes resulting from benign prostatic hyperpla-
sia (BPH). The painful inability to void is often an unexpected,
important, and feared event from both an economic standpoint
and the viewpoint of the patient. The need for an emergent hos-
pital visit, catheterization, follow-up visits, attempt at catheter
removal, and eventual management is a tiring and time-consum-
ing process. As a result of our recently increased understanding
of the incidence, risk factors, and systemic effects of AUR, its
management has changed. AUR in elderly men is often thought

to be due to BPH but age also contributes to its incidence. The
primary focus of the initial evaluation and diagnostic testing
should be differentiating spontaneous from precipitated AUR,
which is important from both a clinical and a prognostic view-
point. In the past, the first approach was early surgery, which is
safer in the absence of an indwelling catheter [1]. The second
approach was long-term catheterization (transurethral, supra-
pubic, or intermittent), with obvious disadvantages. The third
approach was trial without catheter (TWOC) in an ambulant
or in-patient setting and usually with medical therapy, for which
reported success rates have currently improved. A successful
trial is followed by either transurethral resection of the prostate
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(TURP) or medical therapy with outpatient follow-up. Failure
requires recatheterization and reassessment of future manage-
ment options, such as surgery, a second trial, or long-term cath-
eterization. There are advantages to both the patient and the
health care system of a successful TWOC, which has become a
standard practice worldwide [2]. Selective TWOC may be im-
perative to minimize unnecessary suffering from AUR in less
easily accessible health care facilities like ours and will reduce
the total cost of treatment. Despite ongoing research and clini-
cal studies, however, many unanswered questions remain, such
as which patients may need to be prepared for eventual TURP.
If success can be predicted before a trial of voiding, men who
are likely to fail can be appropriately counseled and the exercise
of a trial can be avoided in those most likely to fail. The obvious
challenge is standardization of a protocol for selective TWOC
in our health care setting. Alfuzosin is a proven drug for use in
TWOC, whereas some evidence has also emerged for tamsulo-
sin.

MATERIALS AND METHODS

The study enrolled 77 cases over 24 months at our medical col-
lege hospital. The inclusion criteria were as follows: all consecu-
tive patients attending the urology clinics with AUR (painful,
not impending/painless) and with a provisional clinical diagno-
sis of benign prostatic obstruction (BPO) due to BPH. Detailed
clinical history and examination including digital rectal exami-
nation (DRE) were performed and the results recorded by use
of a predesigned form. Ultrasonography (USG) of the abdomen-
pelvis was done on presentation. All patients were catheterized
via the urethra, residual urine volume (RV) was recorded, and
urine was collected for routine and microscopic examination.
Patients were discharged from the outpatient department with
the advice to take tamsulosin-oral absorption control system 0.4
mg OD and to return to the outpatient department for the trial
after 2 days. TWOC was administered in the hospital and was
considered successful if the patient voided within 6 hours of
catheter removal with a voided volume >100 mL and postvoid
residual volume <200 mL on the basis of currently prevalent
criteria in the literature. Those failing to void in 6 hours were
managed by admission or recatheterization. Exclusion criteria
were as follows: diagnosis other than BPO, residual urine
>1,200 mL, any neurological history, or recent use of
5a-reductase inhibitors, al-blockers, tricyclic antidepressants,
anticholinergics, sympathomimetics, or first-generation anti-
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Table 1. Distribution of the clinical features of the study popula-
tion

Characteristic Twoc TWOC failure Total
success
Age (yr) 63.13+858 68.86+7.89  65.89%8.67
Retention volume at ~ 850.7+49.85 859.3+53.75 854.8+36.26
catheterization (mL)
PSA levels (ng/mL) 8.30+2.24 6.50+1.29 743+1.31
DRE (prostate size n=30 n=28 n=58
clinical grade)
Grade 1 13 (68.42) 6(31.58) 19 (100)
Grade 2 13 (44.83) 16 (55.17) 29 (100)
Grade 3 4 (40.00) 6 (60.00) 10 (100)
Prostate volume on n=29 n=28 n=>57
USG (mL)
<45 18(62.07)  11(37.93)  29(100)
>45 11(39.29) 17 (60.71) 28 (100)
Duration of prior n=17 n=18 n=35
LUTS
Less than 3 months 14 (56.00) 11 (44.00) 25(100)
More than 3 months 3(30.00) 7 (70.00) 10 (100)

Values are presented as mean * standard error of the mean or number
(%).

TWOC, trial without catheter; PSA, prostate-specific antigen; DRE,
digital rectal examination; USG, ultrasonography; LUTS, lower urinary
tract symptoms.

histamines.

Written informed consent was obtained. We did not admin-
ister AUA scores to our patients for two reasons: most were ed-
ucated less than standard 5th (a relative contraindication) and,
moreover, such patients fail to completely comprehend even the
native language AUA score when explained by the examiner.
The cases underwent prostate-specific antigen (PSA) testing on
follow-up at 6 weeks to eliminate falsely raised PSA due to re-
tention or catheterization. Subsequently, those whose PSA val-
ues remained high (>4 ng/mL) underwent prostate biopsy.
Among them, any patient positive for cancer on transrectal ul-
trasound-guided biopsy was secondarily excluded.

RESULTS

A total of 58 patients were analyzed, of whom 30 had a success-
ful TWOC. Six patients were excluded for prostate cancer and
one for vesical calculus (missed on the USG). Attrition of 12
cases occurred. Table 1 depicts the salient findings. All continu-
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ous data were checked for skewness and kurtosis of the distri-
bution. Unpaired t-test was used for age and RV, chi-square test
for duration of prior lower urinary tract symptoms (LUTS) and
prostate volume on USG, and chi-square test for trend for size
on DRE.

The age range of the patients was 45 to 87 years, and 30
(51.72%) were older than 65 years. The mean age was less in the
group with a successful TWOC. The difference between the
means of the two groups was 5.72+2.16 years (mean + standard
error of the mean [SEM]; P=0.0053; 95% confidence interval
[CI], 1.38 to 10.06). The sensitivity of the cutoft of 63 years to
predict outcome was 43.33% (specificity, 78.57%).

Thirty-five patients (60.35%) reported having prior LUTS.
Three reported storage-predominant LUTS, and the maximum
duration was up to 12 months before AUR, with a mean (+ stan-
dard deviation [SD]) of 2.07+2.91 months. Fifty-six percent
with a duration of less than 3 months were successful, compared
with 30% among those with a duration of longer than 3 months
(risk ratio [RR], 1.867; 95% CL, 0.6807 to 5.119; P=0.0822). The
sensitivity of this cutoff to predict outcome was 82.35% and
specificity was 38.89%. Concerning prostate size on the DRE,
68.42%, 44.83%, and 40% of patients with grade 1, 2, and 3, re-
spectively, had a successful trial. A trend was seen of decreasing
success with increasing grade (P =0.0979). Concerning prostate
size (volume) on USG (transabdominal), the data were abnor-
mally distributed, with one outlier value of 150 mL and the next
lower value being 85 mL (range, 10 to 150 mL). Therefore, to
maintain a normal distribution and to keep the analysis logical-
ly meaningful and statistically significant, the one outlier was
excluded from further analysis. Thus, for these 57 cases, the
mean (+SD) value was 46.81 +20.58 mL with a median of 45
mL. A total of 62.07% and 39.29% of men with prostate volume
less than or greater than 45 mL, respectively, had a successful
trial (RR, 1.580; 95% CI, 0.9194 to 2.715; P=0.0427). The sensi-
tivity of this cutoff to predict outcome was 62.07% and specific-
ity was 60.71%. For RV, the difference between means was
8.619+73.31 mL (+SEM) (P=0.4534).

DISCUSSION

Management of this urological emergency is still not standard-
ized because of a lack of guidelines on this important subject.

Age

In the large Reten survey [2], median age was 70 years, com-

http://dx.doi.org/10.5213/inj.2013.17.3.121

pared with 66.5 years in our study. For TWOC at a median of 5
days (41.3% for <3 days), age of <70 years was associated with
a successful TWOC (P <0.001). Our mean (+SD) age of suc-
cessful TWOC patients was 63.13 + 8.58 years (68.86 +7.89 years
for failed). The 95% CI was 1.389 to 10.06 (P =0.0053). Our cut-
off for success was 7 years younger, which may partly have been
due to the following:

1) The younger age (by 3.5 years) of our study population; the
percentage in our study was 17.2% compared with the
world survey in which 33.3% of men were aged above 74
years.

2) The survey looks impressive but also included precipitated
AUR cases.

3) A diagnosis of BPH was based purely on history and DRE
alone; no USG findings were reported.

4) Some older cases might have had smaller prostates than
suggested by DRE and hence might have more likely suc-
ceeded. A median of 5 days was used for the trial, which
might have improved the success in those in whom the
TWOC was performed without an a-blocker.

5) The results for age were not reported separately for those
given an a-blocker, probably because the study was not de-
signed for this.

The ALFAUR trial [3] showed that age over 65 years was nega-
tively associated with success (P <0.001), a conclusion very simi-
lar to ours. McNeill et al. [4] reported age as a factor affecting
outcome in a trial with alfuzosin. In that study, the mean age of
the 47 patients who failed the TWOC was 73.1 years, which is
very similar to our study. Pandit et al. [5], with a variable trial
period of 3 to 15 days, also reported age to be higher for unsuc-
cessful TWOC, but that study was observational and used three
different a-blockers and finasteride over a wide range of days.
Ko et al. [6], using Fisher linear discriminant analysis, showed
that age and RV had an 81.6% hit ratio for success. Further,
based on this finding, a prospective trial showed improved suc-
cess of 76.2% from 30.3%. By use of urodynamic assessments,
Djavan et al. [7] found age > 75 years to be associated with fail-
ure. Thus, the importance of older age in association with fail-
ure is evident.

Duration of Prior LUTS

Our study found a marginally significant correlation (P =0.0822;
RR, 1.867; 95% CI, 0.680 to 5.119) between duration of LUTS
less than 3 months and successful TWOC. Some urologists
consider the presence of previous LUTS before AUR to be a rel-
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ative indication for TURP [1]. In the largest international sur-
vey to date, 63% reported any LUTS previously [2]. Compared
with precipitated AUR, spontaneous AUR was characterized by
significantly severe LUTS (22.3% vs. 31.7%; P <0.001). Dura-
tion of prior LUTS was not reported, however, as in most of the
literature. Unpublished data from the Alf-one study [8] indicate
a worsening score with time as a predictor of AUR, thus indi-
rectly implicating the duration of LUTS.

Prostate Size on DRE

We found a marginally significant correlation (P=0.0979) of a
linear trend for success as gland size decreased. In our study,
68.42% (13 cases) of grade 1, 44.83% (13 cases) of grade 2, and
40% (4 cases) of grade 3 cases were successful. This is in accor-
dance with the 5 studies available in the literature discussed be-
low.

It is noteworthy that in the Reten study [2], estimates of pros-
tate size were based on DRE alone and prostate size was catego-
rized into three groups (<30 g, 30-50 g, and >50 g). Overall,
43.1% had prostate size of >50 g. Including those who under-
went a first TWOC with an a-blocker (tamsulosin for 16.5%),
univariate regression analysis for trial at a median of 5 days
(41.3% for <3 days) showed that size of <50 g was associated
with a successful TWOC (P <0.001). Multivariate regression
analysis confirmed this (odds ratio, 1.92; 95% CI, 1.52 to 2.42;
P <0.001). In a prospective audit of 100 patients who underwent
TWOC without a-blockers, volume on USG was not consid-
ered [9]. Success was more likely in patients with smaller glands
(P=0.004). Another multivariate analysis of 72 men who un-
derwent TWOC while taking a-blockers reported similar con-
clusions [10]. In a prospective study of 40 men with 2-day
TWOC by Kumar et al. [11], mean size was 15.9 (10+30) and
27.5 (10+50) g (P<0.006) for the success and failure groups,
respectively. Eight were already taking an a-blocker. Note that
prostate size was assessed (subjectively) by a DRE by a single
investigator only and not by USG. In a prospective randomized
trial by McNeill et al. [4] of alfuzosin sustained-release 5 mg
twice daily in 40 men for initial spontaneous AUR, only DRE
estimates for size categorized as small (<20 g), medium (21-50
g), and large (=51 g) were used; these size categories were asso-
ciated with a statistically significant trend for long-term out-
come in a multiple Cox regression. The rough estimate of size
by DRE appeared to be precise enough, with DRE estimates
and transrectal ultrasound volumes correlating significantly,
but they underestimated size by 25% to 55% for a volume over
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40 mL. It is often of more interest to determine the degree of
enlargement rather than to make a precise estimate [12].

Prostate Size (Volume) on USG (Transabdominal)

We reported a significant correlation (P =0.0427) for prostate
size, which agrees with the world literature. In our study, 62.07%
with a prostate volume of less than 45 mL had a successful trial,
and 39.29% of cases with a prostate volume of more than 45 mL
had a successful trial. The relative risk was 1.580 (95% CI, 0.9194
to 2.715). The sensitivity of this cutoff to predict outcome was
62.07% and the specificity was 60.71. Bhomi and Bhattachan
[13] reported a prostate size of 40 g on transabdominal ultra-
sound to predict outcome, with a specificity of 73% and a sensi-
tivity of 84%. That study had 64 cases of first spontaneous AUR
who underwent TWOC with tamsulosin 0.4 mg for 3 days. The
slightly higher number of cases than ours seems to have im-
proved the sensitivity.

In a prospective study by Mariappan et al. [14], 54 men with
amean (+SD) volume of 69.7 + 36.3 mL and spontaneous AUR
underwent a trial with a-blocker for 2 weeks and had volume
measured by standard transrectal USG. Pooled t-test was used
to compare the means, which showed a smaller prostate size in
the successful group (mean difference, 22 mL; 95% CI, 2.7 to
41.3; P=0.03). In another retrospective analysis of 57 patients
with first spontaneous TWOC given over 3 to 15 days [5], pros-
tate volume was higher for patients with unsuccesstul TWOC.
By contrast, in one study from China by Hua et al. [15], the re-
sults of an a-blocker trial in 36 men showed that efficacy of
treatment was not influenced by the volume of the prostate. The
sample size of 36 appears to have been too small. As mentioned
previously, intravesical protrusion has shown encouraging cor-
relation with outcomes.

Urinary Retention Volume

We did not find a significant correlation (P =0.4534) but the vol-
ume complies with the trend detected in three previous studies,
which found a cutoff volume of 900 to 1,000 mL [10,16,17]. In
one study, Djavan et al. [7] concluded from urodynamic assess-
ment in patients with AUR that RV >1 L was associated with
failure. Lim et al. [18] reported on 79 men with first spontane-
ous AUR, for which RV >800 mL correlated with failure, but
no statistical significance was reported. A similar finding with-
out statistical significance was reported by Zeif et al. [9] for about
100 cases with median RV of 750 mL. Higher volumes (mean,
916 mL) resulted in lower success rates. The authors suggested
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their limited value in predicting outcomes and recommend giv-
ing the “benefit of the doubt” and oftering TWOC regardless of
a large RV. In a similar vein, an RV of 800 mL was shown to
predict outcome (specificity, 82%; sensitivity, 64%) by Bhomi
and Bhattachan [13]. In that study, the authors created cutoft
values from 64 cases of first spontaneous AUR given a trial on
tamsulosin 0.4 mg for 3 days but statistical significance was not
achieved. Our results corroborate these studies.

In the Reten survey [2], univariate regression analysis showed
that RV of <1,000 mL was associated with a successful TWOC
(P<0.001), and the results of the multivariate regression con-
firmed this. The survey looks impressive but included precipi-
tated AUR cases also; furthermore, no USG findings were re-
ported. A median of 5 days (41.3% for <3 days) was used for
the trial, which might have improved the success of those who
underwent TWOC without an a-blocker. The results for RV and
a-blocker use were not reported separately because the study
was not designed for this. In the ALFAUR study [3], higher mean
volumes, i.e., 983.8+270.9 (+SD) mL, might have contributed
toward attaining statistical significance. Our volumes were ap-
proximately 100 mL less. Furthermore, the mean size, which
does affect the outcome of a trial, in the success and failure
groups is anybody’s guess because they were not reported. In
the study, an RV of >1,000 mL adversely influenced the suc-
cessful voiding rate in the logistic and multivariate regressions.
In a prospective cohort [19] with a 3-day trial and a mean RV
of 580.53+226.31 (£SD), the cutoff volume associated with
failure by use of the chi-square test was less than 700 mL (P=
0.001). The mean RV for successful and failed cases were 547 mL
and 706 mL, respectively (P =0.02). This is less than our mean
volumes of 850.7 +49.85 mL (+SEM) for successful cases and
probably explains the lack of statistical significance in our study.
Similarly, in a study of 72 men by Daly et al. [10], the multivari-
ate analysis showed an RV of >1,000 mL to have significance.
This is more than our mean volume of 859.3+284 mL for failed
cases and probably explains the lack of statistical significance in
our study. The prospective study [11] of 40 men with spontane-
ous AUR and 2-day TWOC mentioned earlier reported mean
RVs of 814 mL and 1,062 mL (P =0.09) for the success and fail-
ure groups, respectively, compared with our difference of 8.619
mL, which thus explains the lack of statistical significance in
our study. In a randomized double-blind trial, 20 of 72 men
with spontaneous AUR underwent single intermittent catheter-
ization with administration of tamsulosin 0.4 mg [20]. Multi-
variate analyses revealed RV to be the only significant determi-
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nant (P <0.01). The cutoft with 100% sensitivity was 500 mL.
With values of 750 mL and 1,000 mL, the sensitivity was 76%
and 18.3%, respectively. Our mean values of over 800 mL would
thus have poor specificity, which explains the lack of statistical
significance in our study. The variability in postvoid residual
volume is well known and RV probably follows suit. It is likely
that better, specifically designed studies are needed to settle the
issue of the significance of RV.

In conclusion, there was a significant association between
TWOC outcome and age (P =0.0053) and volume of the pros-
tate on ultrasound (P=0.0427) in patients with spontaneous
first AUR with BPO given tamsulosin.
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