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  Purpose: To assess outcomes from patients who underwent radical prostatectomy and had their indwelling 
urinary catheter removed on postoperative day (POD) 4 or 7.
  Materials and Methods: The medical records of 107 consecutive patients receiving radical prostatectomy (RP), 
were retrospectively reviewed. Patients were categorized into two groups according to length of catheterization. 
Group 1 (n=40) had the urethral catheter removed on postoperative day (POD) 4, and group 2 (n=67) had the 
catheter removed on POD7. Group 1 had urethral catheter removal following no leakage on intraoperative leak 
testing and POD4 cystography, whilst group 2 exhibited leakage at POD4 and instead had routine POD7 urethral 
catheter removal if there was evidence of no leakage of POD7 cystography. Incontinence was checked according 
to the use of protective pad.
  Results: The mean age of the study population was 67.0 years. acute urinary retension (AUR) following catheter 
removal occurred in 6 of the cohort (5.6%); 3 patients (7.5%) from group 1 and 3 (4.5%) from group 2 (p=0.669). 
The overall continence rate was 39.3%, 68.2%, 80.4%, and 91.6% at 1, 3, 6, and 12 months respectively. 
Importantly, the incontinence recovery pace of group 1 was notably higher than that of group 2 (p=0.001). Neither 
group exhibited bladder neck contracture. Intraoperative factors influencing the decision to remove catheter at 
POD4 following RP, are bladder neck reconstruction (OR=3.792, p=0.010) and nerve sparing (OR=6.646, p=0.008).
  Conclusions: Selective early urethral catheter removal may shorten the length of incontinence recovery, without 
increasing the risk of AUR and bladder neck contracture. (Korean J Urol Oncol 2016;14:76-81)
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INTRODUCTION

Patel and Lepor at el observed a postoperative day (POD) 4 

urethral catheter removal group, in which 76.8% exhibited no 

leakage on cystography following retropubic radical prostatec-

tomy (RRP), however 15.2% experienced acute urinary re-

tension (AUR) following urethral catheter removal. Following 

these observations of an elevated AUR risk, Patel and Lepor 

et al. recommend POD7 urethral catheter as opposed to removal 

POD4.1 In the previous decade, radical prostatectomy (RP) 

techniques have been developed by many urologists,2-5 allowing 

postoperative management to changed. Recently, several inves-

tigations have reported that early POD3-4 urethral catheter re-

moval following RP is safe and feasible.6-9 In this study, we 

confirm the feasibility of early urethral catheter removal, and 

provide clinical indications to aid in the decision of early ure-

thral catheter removal, via intraoperative leak testing and POD4 

cystography.
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Table 1. Baseline characteristics

Parameter Overall (n=107)
Group 1 (n=40, catheter 

removal on POD4)

Group 2 (n=67, catheter 

removal on POD7)
p-value

Mean age (years) 

Median BMI

Median PSA (ng/ml) 

PSAD

prostate volume (ml)

Operative time (min)

Mean Blood loss (ml)

Clinical Stage

T1c

T2

Pathological Gleason score

＜7

=7

＞7

LN positive

Surgical margin positive

67.0±5.9

24.0±5.8

10.4±32.2

0.31±1.08

32.0±1.1

210.0±76.6

400.0±501.3

 

  67 (62.6%)

  40 (37.4%)

 

  32 (29.9%)

  55 (51.4%)

  20 (18.7%)

20 (28%)

  45 (42.1%)

66.5±5.9

22.9±2.5

 11.3±12.3

 0.34±0.40

31.0±8.5

207.5±52.8

 300.0±229.1

 

   28 (70.0%)

   12 (30.0%)

 

   14 (35.0%)

   22 (55.0%)

    4 (10.0%)

 14 (35%)

   13 (32.5%)

68.0±6.0

24.6±7.1

 9.5±39.3

0.30±1.33

34.0±12.8

220.0±88.3

425.0±592.5

 

  39 (58.2%)

  28 (41.8%)

 

  18 (26.9%)

  33 (49.3%)

  16 (23.9%)

  16 (23.9%)

  32 (47.8%)

0.434

0.455

0.465

0.465

0.741

0.065

0.585

0.202

 

 

0.862

 

 

 

0.267

0.157

POD: Postoperative day, BMI: Body mass index, PSA: Prostate-specific antigen, PSAD: Prostate-specific antigen density, LN: Lymph 

node.

MATERIALS AND METHODS

Between april 4, 2008 and august 14, 2014, 107 men under-

went retropubic radical prostatectomy (n=26), robotic assisted 

laparoscopic prostatectomy (RALP, n=44) or laparoscopic radi-

cal prostatectomy (LRP, n=37) from a single surgeon. The 

board approved a retrospective chart review and analysis. RRP 

and RALP procedures were performed under general anes-

thesia, with vesicourethral anastomosis performed via six inter-

rupted 2-0 vicryl (Ethicon) sutures tied in RRP and LRP, or 

with continuous 3-0 v-loc sutures in RALP. Bladder neck re-

construction was performed in all cases. Nerve sparing and pel-

vic lymph node dissection was performed with consideration of 

preoperative factors. A 16-Fr urethral catheter was inserted as 

routine in all cases. Additionally, cystography was performed 

routinely on either POD4 (group 1), or POD7 (group 2). 

Patients had urethral catheters removed following evidence of 

no leakage on cystography. After removal of the urethral cathe-

ter, incontinence was rated according to the number of pro-

tective pads used in 24hrs at each of 1, 3, 6, 9, 12 and 24 

months. We used the Kaplan-Meier method and student t test 

for continence recovery rate analysis and multivariate analysis 

for derivation of meaningful factors.

RESULTS

A total of 107 patients were divided into two groups. Group 

1 (n=40) had POD4 urethral catheter removal following no 

leakage on intraoperative leak testing and POD4 cystosgraphy, 

whilst group 2 (n=67) exhibited leakage at POD4 and instead 

had routine POD7 urethral catheter removal if there was evi-

dence of no leakage of POD7 cystography. Overall clinical 

stage was T1 in 67 cases and T2 in 40, average prostate volume 

was 32.0±1.1g, median PSA was 10.4±32.2. Patient character-

istics are shown Table 1. Patient age, BMI, PSAD, operative 

time, mean blood loss, preoperative Gleason score, serum PSA 

and clinical stage were compared between groups 1 and 2

(Table 1), with no meaningful differences. All patients received 

complete bladder neck reconstruction. Nerve sparing and pelvic 

lymph node dissection was performed with consideration of 

preoperative factors. After performing a 250cc intraoperative 

leak test, and postoperative cystography, urethral catheter re-

moval exhibited no leakage in cystography. All patients from 

group 1 exhibited no leakage upon cystography, however, two 

patients from group 2 exhibited leakage, with the urethral cath-

eter left indwelling in these cases. The median follow up of 

patients is a 2 years. Incidence of AUR was 5.6% (6 patients); 

3 patients (7.5%) from group 1, and 3 (4.5%) from group 2. 
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Table 2. Urinary continence recovery rate according to the groups

Continence Overall (n=107)
Group1 (n=40, catheter 

removal on POD4)

Group2 (n=67, catheter 

removal on POD7)
p-value

At 1 mo

At 3 mo

At 6 mo

At 9 mo

At 12 mo

At 24 mo

42 (39.3%)

73 (68.2%)

86 (80.4%)

91 (85.0%)

94 (87.9%)

98 (91.6%)

21 (52.5%)

33 (82.5%)

37 (92.5%)

39 (97.5%)

39 (97.5%)

40 (100%)

21 (31.3%)

40 (59.7%)

49 (73.1%)

52 (77.6%)

55 (82.1%)

58 (86.6%)

0.041

0.018

0.022

0.005

0.029

0.025

POD: Postoperative day.

Table 3. Urinary continence recovery rate according to surgery 

types

Continence RRP (n=26) LRP (n=37) RALP (n=44) p-value

At 1 mo

At 3 mo

At 6 mo

At 9 mo

At 12 mo

At 24 mo

11 (42.3%)

19 (73.1%)

22 (84.6%)

23 (88.5%)

24 (92.3%)

24 (92.3%)

11 (29.7%)

20 (54.1%)

24 (64.9%)

27 (73.0%)

28 (75.7%)

30 (81.1%)

20 (45.5%)

34 (77.3%)

40 (90.9%)

41 (93.2%)

42 (95.5%)

44 (100%)

0.330

0.068

0.011

0.034

0.018

0.009

POD: Postoperative day, RRP: Retropubic radical prostatectomy, 

RALP: Robotic assisted laparoscopic prostatectomy, LRP: 

Laparoscopic radical prostatectomy.

Fig. 1. Urinary continence recovery rate according to the groups. 

The incontinence recovery rate was substantially greater for group 

1 than that of group 2. Group 1: catheter removal on POD4, Group 

2: catheter removal on POD7.

Fig. 2. The incontinence recovery rate was differnt depending on 

the surgery types. RALP showed the highest recovery rate. RRP 

was higher in the second and LRP showed the lowest recovery 

rate. RRP: Retropubic radical prostatectomy, RALP: Robotic 

assisted laparoscopic prostatectomy, LRP: Laparoscopic radical 

prostatectomy.

Neither group exhibited bladder neck contracture. AUR and 

bladder neck contracture risk rate showed no meaningful differ-

ences between groups. The overall continence rate was meas-

ured at 39.3%, 68.2%, 80.4%, 85.0%, 87.9% and 91.6% at 1, 

3, 6, 9, 12 and 24 months respectively. Group 1 continence 

rates were 52.5%, 82.5%, 92.5%, 97.5%, 97.5% and 100% 

across the same time points, with group 2 continence rates at 

31.3%, 59.7%, 73.1%, 77.6%, 82.1% and 86.6% (Table 2). In 

comparison continence rate according to the type of surgery, 

The RRP continence rate was measured at 42.3%, 73.1%, 

84.6%, 88.5%, 92.3% and 92.3% at 1, 3, 6, 9, 12 and 24 

months respectively. LRP continence rates were 29.7%, 54.1%, 

64.9%, 73.0%, 75.7% and 81.1% , RALP continence rates at 

45.5%, 77.3%, 90.9%, 93.2%, 95.5% and 100% (Table 3). The 

incontinence recovery rate was substantially greater for group 

1 than that of group 2 (Fig. 1). Additionally, significant differ-

ences between the two groups were observed in bladder neck 

reconstruction rate and the nerve sparing rate; in both cases. 

group 1 exhibited higher rates than those measured in group 

2 Intraoperative factors influencing the decision to remove a 

catheter at POD4 following RP, in multivariate analysis, are 
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bladder neck reconstruction (OR=3.792, p=0.010) and nerve 

sparing (OR=6.646, p=0.008). Further, the postoperative factor 

is the duration of urethral catheter indwelling (HR=3.792, 

p=0.010), as determined). The incontinence recovery rate was 

differnt depending on the surgery types. RALP showed the 

highest recovery rate. RRP was higher in the second and LRP 

showed the lowest recovery rate (Fig. 2).

DISCUSSION

A number of studies have examined early urethral catheter 

removal, with some high volume centers even enforcing early 

urethral catheter removal. However, anastomotic stricture, uri-

nary incontinence, bladder contracture, urinoma and pelvic ab-

scesses remain risks. For these reasons, many urologists have 

not readily implemented an early urethral catheter removal 

protocol.6,7 However, many patients exhibit no leakage on cys-

tography taken earlier than POD7 in the recovery phase.6-8 In 

a recent survey, early urethral catheter removal has been as-

sessed as having a similar, or even lower rate, of complications 

following surgery.9-12 Coelho et al. have, at their centers, en-

forced Foley catheter removal at POD5-POD7, with notably 

lower chances of urinary retention (＜1%).9 Tiguert et al. ob-

served POD4 and POD7 groups as a means of comparing con-

tinence rates at 3, 9 and 12 months, with all rates higher in 

the POD4 group than in the POD7 group, and bladder neck 

contracture rates of 4% and 6%, respectively. Thus, POD4 

groups have exhibited fewer incontinence issues and bladder 

neck contractures than the POD7 group.10 In a study performed 

by Souto et al., one group of patients underwent removal of 

the urethral catheter on POD4 or 5 if no leakage on cystog-

raphy was observed, with another group having the urethral 

catheter removed 14 days after surgery, with no cystography 

at all. When comparing the urinary continence rates of this 

study there were no meaningful differences. Additionally, other 

the rate of other complications also exhibited no meaningful 

difference. On the other hand, bladder neck contracture and ure-

thral stenosis may be at least partially attributable to a longer 

catheterization period.11 Lepor et al. compare a POD7 removal 

group to a POD14 group, with POD7 urethral catheter removal 

not exhibiting an increase in the risk of complications or com-

promising overall urinary continence.1 Further, Choichiro et al. 

compare POD3 and POD5 removal groups, with no significant 

difference in terms of continence rate between POD3 and 

POD5.12 Our results of early urethral catheter removal show a 

meaningful correlation between rate of urinary incontinence re-

covery following the operation, and time to pad-free, with early 

urethral catheter removal. Consistent with previous research, 

AUR and bladder neck contracture were not observed to be re-

markably different.

Bladder neck reconstruction and nerve saving was also corre-

lated with urinary incontinence recovery. Bladder neck re-

construction has more influence on proper bladder neck shape, 

urethral blood supply and pelvic floor reinforcement,13 with 

nerve saving also able to preserve the perivesical nerve, ure-

thral, and prostate surrounding nerve.14 We should note that 

choice of targets is one of the most important clinical points 

in early urethral catheter removal. Selection through intra-

operative leakage test and cystography is necessary. We used 

leakage test and cystography as screening criteria. The leakage 

test involves intraoperative saline instillation to detect urine 

leakage. However, there remains no clear criterion for choice 

of instilled volume. The range of volume varied from 120ml 

to 250ml.15-17 The bladder should have constant low pressure, 

not reaching more than 6-10 cm H2O (4.41-7.35mmHg) above 

baseline at the end of filling (end-filling pressure), with no in-

voluntary contractions and normal first sensation ranging be-

tween 100 and 250ml.18 Median intrabladder pressure was 

1.5mmHg at 50ml, 2.5mmHg at 100ml, 5.5mmHg at 150ml, 

and up to 11mmHg at 300ml.19 Most patients with prostatec-

tomy incontinence demonstrate stress incontinence at a bladder 

volume of approximately 150ml.20 Abdominal leak point of 

prostatectomy incontinence (voiding leak point pressure) has 

been observed at a filling volume of 200ml.21 Faerber et al. se-

rial Valsalva leak point pressure testing was performed at 50cc 

volume increments up to 400cc bladder volume. Determination 

of leak point pressure at bladder volumes of 250 to 300cc using 

the Valsalva maneuver appears to be the most beneficial appli-

cation of this test. Consequently, following bladder neck re-

construction and vesicourethral anastomosis, we performed a 

leakage test to confirm a watertight anastomosis. After filling 

the urinary bladder with 250ml saline during surgery, pressure 

was applied to resemble a situation such as high intravesical 

pressure.22 If patients exhibited a watertight vesicourethral anas-

tomosis, they were checked at POD4 with cystography, and had 

urethral catheter removed with no leakage on cystography.

In out study, urinary incontinence recovery rate was different 

depending on the surgery types. RALP showed the highest re-
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covery rate. RALP use the free articulation instruments and 

three dimensional enlared view. these points had more influence 

on urethrovesical anastomosis, bladder neck reconstruction, ure-

thral and pelvic floor blood supply.23 Di prerro et al. reported 

RALP was higer postoperative recovery rate than RRP.24 

Tewari et al. there was a differrence in that recovey period. 

RALP was 44 days and RRP was 160days.25 Hakimi AA et 

al. observed RALP group and LRP group as a means of com-

paring faster return of the continence was at 3, 6 and 12 

months, with all rate faster in the RALP group than in the LRP 

group.26

The major limitation of this study was its retrospective de-

sign, long periods as 7 years, and three different procedures in 

addition to a short term follow up duration and small number 

of patients. Even with these limitations, urinary continence con-

tinues to worsen, but rarely, and therefore we assume future 

results will be consistent with what we have observed. If cys-

tography performed at the regular time and urethral catheter re-

moval were divided into different groups, It could be a more 

meaningful conclusions.

CONCLUSION

Selective early urethral catheter removal is feasible and not 

increasing the risk of AUR and bladder neck contracture, If we 

select a target to take into account several factors, selective ear-

ly urethral catheter removal can be another measure to mini-

mize complication and patient’s discomfort and hospitalization.
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