Duration of urethral catheterization after urethroplasty: how long is enough?
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Abstract
BACKGROUND:
To report the impact of duration of urethral catheterization (DUC) on the rate of extravasation on voiding cysto-urethrography (VCUG) and the subsequent need of catheter replacement in urethroplasty.
METHODS:
Two hundred nineteen consecutive patients undergoing urethroplasty between October 2010 and November 2014 were evaluated for the impact of DUC. Patients were divided into 2 groups, based on the scheduled DUC ≤10 days (Group 1, n=86) or >10 days (Group 2, n=133).
RESULTS:
Fourteen patients (6.4%) had extravasation on VCUG with an additional period of catheter usage. In 10 of the 14 patients (71.4%) clinical signs of impaired wound healing were present. In group 1 (median DUC 8 days) 3 patients (3.5%) needed an additional period of urethral catheterization, compared to 11 patients (8.3%) in group 2 (median DUC 14 days). Strictures in group 2 were longer (4 vs 2 cm, p<0.001) and more complex. Redo urethroplasty was needed in 9 of the 14 patients with extravasation. 
CONCLUSION:
In uncomplicated cases of urethroplasty, the urethral catheter can be safely removed after 8 to 10 days postoperatively. Extravasation on VCUG occurs in around 6% of urethroplasties and is a prognostic factor for stricture recurrence and reoperation.
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Introduction

Duration of urethral catheterization (DUC) after urethroplasty varies among centers, mostly between 1 and 3 weeks 
 ADDIN EN.CITE 

(1-5)
. The need for a temporary urethral catheter after urethroplasty is generally accepted because urine extravasation in the surrounding tissues is noxious for wound healing, and, if a graft is used, a large urethral catheter facilitates graft expansion and close contact of the graft with its graft bed. It is important to keep DUC as short as possible because an urethral catheter is an important reason for patient discomfort, patient inactivity and is a well-known source of urinary tract infection and even urethral stricture 
 ADDIN EN.CITE 

(6, 7)
. However, the optimal DUC has been scarcely studied.

Most centers perform urethrography to assess contrast extravasation upon catheter removal. If extravasation is present, the catheter is maintained for an additional period until repeat urethrography no longer shows extravasation. The aim of this study is to assess the incidence of extravasation upon urethral catheter removal after urethroplasty and to assess whether a shorter DUC (≤10 days) is feasible and safe.
Materials and methods

Since October 2010, data on all male patients undergoing urethroplasty at the Ghent University Hospital are recorded into a prospectively maintained dataset. This database contains information on patient demographics, stricture characteristics, surgical procedure and surgical outcome. DUC is recorded as well as the presence of contrast extravasation upon catheter removal and the need for an additional period of urethral catherization. The timeframe of this study was from October 2010 to November 2014. Approval by the local ethics committee was obtained for this study (EC UZG 2008/234).

After exclusion of transgender patients, patients who underwent the first stage of two-stage urethroplasty or perineal urethrostomy and patients who underwent Heineke-Mikulicz urethroplasty for very short strictures (with short time catheter placement), 225 operations were retained for further analysis. In 6 patients, data on DUC and presence of extravasation upon catheter removal were lacking because this was performed by the referring urologist. This leaves 219 patients for further analysis.

At the Ghent University Hospital, the standard DUC is 14 days since urethral surgery was started in 1974. Urethral surgery was performed by two surgeons (W.O. and N.L.) using the same techniques and postoperative care. At the end of the operation, a urethral catheter is inserted. In case of an anastomotic repair a 16F calibre is used. A 20F calibre is used in case grafts or flaps are used. The catheter is well fixed against the abdominal wall to prevent excessive moving of the catheter at the site of urethral reconstruction. In case of bladder spasms, anticholinergic drugs are administrated (e.g. oxybutinin 5 mg 3x/day). On discharge, the surgeon decided when to see the patient in the ambulatory urology office for catheter removal.

Starting from October 2010, one surgeon (W.O.) decided to shorten DUC to about one week, while the other (N.L.) remained the standard DUC of 2 weeks except for simple anastomotic repairs. DUC could further vary because of logistic reasons (e.g. unavailable radiologic control or surgeon, vacation, weekend) or due to complexity of surgery (e.g. urethroplasty in a previously irradiated field). The bladder is filled with contrast dye (Urografine™30%) until the patient reports a normal urge to void. At this moment, the catheter is removed and thereafter the patient is asked to void while X-rays are taken (voiding cysto-urethrography, VCUG). In case of contrast extravasation, the catheter was reinserted and a new VCUG was scheduled, usually after 1 week.

To evaluate the impact of DUC on the incidence of extravasation and the need for catheter replacement, patients were divided into two groups based on the scheduled DUC ≤ 10 days (Group 1, n=86) or >10 days (Group 2, n=133). Analysis of the database was performed using IBM™ SPSS version 23.0. Next to descriptive statistics, comparative statistics were performed: for categorical variables, the 𝜒2-test and the Fisher’s exact test were used where appropriate; for continuous variables with comparison between two unpaired nonparametric samples the Mann-Whitney 𝑈 test was used. A 𝑃 value < 0.05 was considered as statistically significant. Testing was performed two-sided.
Results

Overall, 14 out of 219 patients (6.4%) had extravasation on VCUG with a subsequent additional period of catheter usage. In group 1 (median DUC 8 days) 3 patients (3.5%) needed an additional period of urethral catheterization, compared to 11 patients (8.3%) in group 2 (median DUC 14 days) (p=0.158). The DUC of the analyzed patients is displayed in figure 1.

Patients in group 2 had more cardiac comorbidity (p=0.022) and peripheral arterial disease (p=0.008). No statistical differences were observed between groups concerning age (p=0.198), smoking habits (p=0.289), diabetes mellitus (p=0.235) or previous interventions (p=0.078).
Differences in stricture characteristics are shown in table 1. Strictures in group 2 were longer (4 vs 2 cm; p<0.001) and more complex (panurethral and multifocal strictures). The graft length was longer in case of free graft urethroplasty (5.5 versus 3.5 cm; p<0.001).

Urethroplasty techniques used were comparable between groups (see table 2). 
Of the 14 patients with extravasation on VCUG, the urethroplasty technique used was an anastomotic repair (n=6), augmented anastomotic repair (n=2), graft urethroplasty (n=4, graft length range 5-16) or second stage closure (n=2). In 10 of the 14 patients (71.4%) clinical signs of impaired wound healing were present (hematoma, abscess formation or fistulation). For the remaining 4 patients, the decision to replace the urethral catheter was made only because of extravasation at VCUG.
In one case of graft urethroplasty (graft length 12 cm) the catheter was removed already at day 4 because of intolerable bladder spasms. There was no extravasation at VCUG and therefore removal of the catheter was considered safe.
Failure of urethroplasty with a reoperation was needed in 9 of the 14 patients (64.3%) with extravasation on VCUG versus 22 patients (10.7%) in the group without extravasation (p=0.001). During further follow-up, eventually a perineostomy was required in 3 of the patients with extravasation on VCUG (21.4%), compared with 4 (2.0%) in the remaining patients (p=0.006).
Median follow-up was 10 months [1 – 64] in group 1 versus 19 months [1-62] for group 2 (p=0.211). Redo urethroplasty was needed in 15.1% (n=13) for group 1 and 12.0% (n=16) for group 2. Eventually 2 patients (2.3%) received a perineostomy in group 1, compared to 4 patients (3.0%) in group 2 (p=0.560).
Discussion

Evidence concerning optimal DUC after urethroplasty is very limited and the opinions on the time required are very variable 
 ADDIN EN.CITE 

(1-5)
. It is well known that urothelium has a high regenerative capacity with rapid healing. After robotic radical prostatectomy, in which a vesico-urethral anastomosis is made, the catheter is nowadays removed early in most series 
 ADDIN EN.CITE 

(8, 9)
. After extraperitoneal bladder perforation during transurethral resection of the bladder, the catheter can be safely removed after five days in the majority of cases 10()
. So the question arises whether a shorter DUC can be performed in urethroplasty as well.
In 2005, a small series of 12 anastomotic and five buccal grafts, with removal at the third and seventh day respectively, was published 11()
. Evaluated by VCUG, 2 of the 12 (16.6%) anastomotic repairs and none of the 5 graft repairs needed another week of catheter, demonstrating that early removal is possible. This preliminary experience was not followed by a larger series of these authors and it is not clear whether they changed their clinical routine by shortening the DUC. More recently, 28 anastomotic repairs were evaluated by pericatheter VCUG 14 days after operation 12()
. In 18 (64.3%) cases, extravasation was demonstrated and the catheter was left for another week. This high number of extravasation is in contrast to the findings of this series and other series. Difference in stricture characteristics and techniques used in this Indian population might be of influence.

The largest series on DUC is published by Granieri et al. 13()
. It comprises a series of 407 patients who underwent bulbar urethroplasty. The authors found an extravasation rate of 5.12 % after a mean DUC of 18 days as assessed by pericatheter urethrography, which is completely in accordance to the 6.4% extravasation rate in the present series, taking into account the shorter DUC. After an additional week of urethral catheterization, the extravasation rate in the series of Granieri et al. dropped below 1%. They advise a DUC of 3 weeks in all patients and no need for urethrography upon catheter removal at that time point 13()
.

Prolonged catheterization is associated with patient’s discomfort, inactivity and risk of urinary infection 6()
. Furthermore, prolonged DUC can lead to urethral inflammation and it is well known that a urethral catheter can cause urethral stricture formation 
 ADDIN EN.CITE 

(6, 7, 10)
. Keeping DUC as short as possible is thus important. Our study demonstrates that a large group of uncomplicated urethroplasties do not longer need a urethral catheter for longer than 8 days.
Although the incidence of extravasation upon catheter removal is low, it is important to recognize it because extravasation of mostly already colonized urine might lead to peri-urethral inflammation, abscess formation and repair break-down. Therefore we still favor the routine practice of VCUG upon catheter removal to identify the expected ’6%’ of patients who will present with extravasation. 

Reoperation was needed in 64.3% patients with extravasation on VCUG suggesting that this might be a predictive factor for failure of urethroplasty (irrespectively of the DUC). 

Although the data was prospectively collected and well documented in the database, this remains a retrospective analysis. The groups are formed due to the decision of one surgeon to change the scheduled DUC to 1 week. The non-randomized nature is also illustrated by a longer stricture and graft length in patients with a longer scheduled DUC. Clearly the more complicated cases remain in the group with longer DUC. Nevertheless, this study reports the results of a large patient cohort of consecutive urethroplasties. It shows that extravasation rate is acceptable in the group where the scheduled DUC was ≤10 days (n=86). Prudence is needed not to overly draw conclusions by comparing the 2 groups head-to-head for other outcome parameters due to the inherent differences in group characteristics. We also cannot make any conclusions to whether it is safe to remove the urethral catheter within 10 days for longer strictures or more complex cases. However, we can conclude that making the decision to shorten DUC  to ≤10 days is feasible in many cases and this for a variety of stricture locations and urethroplasty techniques.
Conclusions
In uncomplicated cases of urethroplasty, the urethral catheter can be safely removed after 8 to 10 days postoperatively. Extravasation on VCUG occurs in around 6% and is a predictive factor for stricture recurrence and reoperation.
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