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Abstract 
 
Introduction: Urethral stricture is one of the most commonly encountered complications after 
hypospadias repair but remains poorly described. The aim of this study is to better characterize 
hypospadias-associated urethral strictures (HAUS) and treatment outcomes.  
Methods: We conducted a retrospective analysis of 84 patients who underwent urethroplasty 
(UP) for HAUS from 2003–2017. Patients were characterized with regard to demographics, 
stricture length, location, concurrent pathology, previous surgery, type of urethroplasty, 90-day 
complications, and surgical success defined as the absence of stricture on cystoscopy. Univariate 
and survival multivariate analysis was performed. 
Results: Overall success was 88.1% at a mean followup of 19 months, with a 90-day 
complication rate of 9.5%, a 21.4% rate of urethrocutaneous fistula requiring a mean of 1.4 
surgeries. Patients were categorized into one of four groups based on stricture length, location, 
and number of previous procedures: group 1 (66.7%) – previous failed hypospadias repair (HR) 
with stricture involving the entire repair; group 2 (7.1%) – “junctional stricture” at the junction 
of the “neourethra” and native urethra; group 3 (11.9%) – isolated bulbar stricture outside the 
repaired urethra; group 4 (14.3%) – urethral stricture in untreated hypospadias. Despite differing 
by technique (p<0.0001), stricture length (p=0.02), location (p<0.001), and number of previous 
repairs (p<0.001), groups did not significantly differ by success (p=0.82), complications 
(p=0.16), or urethrocutaneous fistula (p=0.19), whereas individual techniques did.  
Conclusions: UP for HAUS is often successful but patients frequently require more than one 
operation and have a significant risk of associated complications. Despite a broad spectrum of 
presentation, patients can often be categorized into one of four groups, which can help direct 
decision-making and obtain similar outcomes regardless of baseline differences. 
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Introduction 
Hypospadias is one of the most common congenital urologic conditions and may be increasing in 
both incidence and severity.1 Despite improvements in hypospadias surgical techniques there is 
still a significant and varied rate of complications.2 For example, in large population based 
studies approximately 9% of patients will require a secondary surgery during childhood even in 
the setting of distal hypospadias.3 While severity of hypospadias, low surgeon volume, preputial 
flaps, tubularized tissue and increased patient age are often cited as factors associated with 
complications such as stricture, the rate of complications may be underestimated due to relatively 
short-term follow-up in the majority of series.4 In fact, many complications including 
urethrocutaneous fistula are often detected only after the second year of follow-up or after the 
onset of puberty.5 With  minimal prospective longitudinal data available, the true proportion of 
complications arising in adulthood remains unknown. Regardless of reason or incidence, adults 
presenting with hypospadias complications do so with a wide spectrum of symptoms, 
abnormalities, etiologies and expectations.6 

As a cause of urethral stricture, HAUS is relatively common.7 Palminteri et al, published 
data from 1,439 patients who underwent urethroplasty for stricture and demonstrated that 12.2% 
were related to previous hypospadias repair (PHR). 8 Specifically, HAUS represents 31.7% of all 
iatrogenic cases and 31.9% of all penile strictures.8 Other studies also suggest that the most 
common complication of hypospadias repair is urethral stricture, found in up to 72% of patients 
presenting with hypospadias complications.9 While it is likely that contemporary surgical 
techniques will bring better long-term outcomes, the increasing severity of hypospadias may 
temper a reduction in complications such as stricture.1  

In spite of being one of the most frequent complications of hypospadias, HAUS still 
remains poorly described which has led to difficulties comparing outcomes and studies.10,11 In 
general, hypospadias complications can be broadly classified as to whether or not the patient had 
prior urethral surgery. 6,12 However, this description omits a significant amount of complexity 
and may not differentiate between the majority of patients. Factors such as the severity of 
hypospadias, prior surgery, stricture length, location, fibrosis, glans appearance, and sexual 
function can result in an enormous variety of HAUS.6,10 Thereby, the aims of this study are to 
better characterize the clinical presentation and outcomes of HAUS, which in turn will help 
better classify the entity and facilitate a decision-making framework. Our hypothesis is that 
HAUS, despite being complex have classifiable patterns of clinical presentation and satisfying 
treatment outcomes. 

Methods 
From August 2003 to July 2017, 1, 202 urethroplasties were performed by a single reconstructive 
surgeon. After institutional health ethics approval was obtained, charts of all patients who 
underwent urethroplasty for HAUS in this period were retrospectively reviewed. Those with less 
than 6 months of follow-up were excluded. Information about age at presentation, comorbidities 
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(individual and Charlson comorbidity index), lichen sclerosus, erectile function, chordee, 
previous endoscopic treatment, prior surgery, 90-day postoperative complications (with Clavien-
Dindo grade), length of stay (LOS) and stricture recurrence were reviewed.13 All patients 
underwent cystoscopy and retrograde urethrogram preoperatively as well as cystoscopy at 6 and 
18 months postoperatively. 

Based on identifiable patterns, patients were classified into one of 4 categories based on 
previous surgery, stricture length, and location. Group 1: The long “pan-penile” stricture 
involving the majority of the penile urethra in the setting of previous (and often multiple) 
hypospadias surgeries, Group 2: The “junctional stricture” with a hypospadias repair deemed 
acceptable but having a stricture of variable length at the junction of previous hypospadias repair 
and native urethra, Group 3: Isolated bulbar urethral stricture after hypospadias repair outside of 
the previously repaired urethra, Group 4: Urethral stricture in the setting of previously untreated 
hypospadias. 

The primary outcome was urethral patency, defined as the easy passage of a 16 Fr 
flexible cystoscope at 6 and 18 months of follow-up. Patients were then followed 
symptomatically after scheduled cystoscopies. Secondary outcomes were the 90-day 
complication rates reported using the Clavien-Dindo classification and the rate of 
urethrocutaneous fistula. 

For statistical analysis, different univariate tests were used depending on the variable 
characteristics. Since all numerical variables were not normally distributed the Kruskall-Wallis 
rank-test was used for median comparison, Fisher’s exact test for proportions, while Kaplan-
Meier, Log Rank test and Cox Proportional Hazard Model for survival multivariate analysis were 
utilized (Stata 12.0™). Two-tailed p-values <0.05 were considered statistically significant in all 
tests. 

Results 
Baseline patient characteristics are represented in Table 1. The median patient age was 36 years. 
Overall, one-third of patients had comorbidities, however only a 15.5% had a Charlson 
comorbidity index ≥1. The presence of lichen sclerosus and erectile dysfunction was low at 5.9% 
and 2.4%, respectively, without significant differences between various groups. The median 
stricture length was 5.0 cm, with Group 1 being the longest at 6.0 cm and the Group 2 the 
shortest at 3.5 cm (p=0.02). Patients had undergone a median of 3 previous endoscopic 
procedures for all groups (p=0.24), with a median of 2 previous open repairs overall, being 
significantly higher for Group 1 at 3 (p<0.0001). 

Staged reconstruction was the surgical technique most commonly used (Table 2) but 35% 
of patients successfully underwent single-stage urethroplasty. Surgical techniques differed by 
groups, Group 1 (66.7% of the total) required staged urethroplasty in 75% of cases, Group 2 
(7.1% of total) typically had single stage urethroplasty with buccal mucosal graft (BMG) in 
83.3% of cases while Group 3 (10.7%) had a single stage reconstruction with either buccal graft 
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or anastomotic urethroplasty technique in 77.8% of cases. Group 4 (15.5% of total) required 
penile fasciocutaneous flap (PFF) reconstruction in 69.2%. 

Postoperative success by groups and surgical technique are demonstrated in Tables 2 and 
3 respectively. Globally, urethroplasty for HAUS was successful in 88.1% of patients, with no 
difference between groups (p=0.82). Patients were followed-up over a median of 19.5 months, 
which was similar between groups (p=0.14). As shown in Figure 1, there were no significant 
differences between HAUS types in the Kaplan-Meier failure-free survival analysis (logrank test 
p=0.68). Additionally, there were no significant preoperative nor surgical technique factors 
predicting for success in the Cox Proportional Hazard Model for multivariate failure-free 
survival analysis. Finally, when comparing success by individual surgical technique groups no 
significant differences were found (p=0.45). 

Perioperative complications are also found in Tables 2 and 3. The median length of stay 
(LOS) was considerably higher in the Group 1 at 7 days (p<0.0001), given most underwent a 
staged procedure, requiring admission at least twice. There were 18 patients (21.4%) presenting 
with early complications, however only 8 (9.5% of the total) were categorized as Clavien-Dindo 
grade 2 or more. Urethrocutaneous fistula presented in 21.5% of the total, mainly at the expense 
of groups 1 and 4, still no relevant differences were found between groups (p=0.19). 
Nevertheless, when comparing complication rate by technique groups, both overall early 
complication and Clavien-Dindo grade >1, along with fistula were all significantly higher for the 
single stage PIF group at 53.9% (p=0.006), 38.5% (p=0.003) and 53.9% (p=0.002), respectively. 
Among 4 patients undergoing anastomotic urethroplasty, 2 presented with postoperative fistula: 
one from Group 2 and one from Group 4. Single stage BMG urethroplasty and perineal 
urethrostomy showed a lower fistula rate at 0.0%, and 0.0%, respectively (p=0.002). 

Regarding other quality of life-impacting postoperative outcomes, we found that self-
reported erectile dysfunction was present in 1.2% of the cases, while both chordee and 
scrotal/perineal pain rates were as low as 6.1% and 9.6%, respectively, with no differences for 
either HAUS groups (Table 2) or surgical technique groups (Table 3). 

Discussion  

Hypospadias and urethral stricture 
Urethral stricture is one the most common problems encountered in hypospadias patients 
presenting as adults.6,9,14-16 Although the incidence remains unclear and exact cause remains 
unknown, development of stricture may be related to the use of preputial flaps, tubularized 
tissue, or simply related to managing severe, more complex proximal hypospadias cases.4 Some 
argue that stricture occurs in childhood as a consequence of a poor technical repair resulting in 
complications that are initially undetected.17 Others speculate that hypospadias repairs 
deteriorate during puberty after the onset of sexual activity which may be related to the absence 
of the corpus spongiosum.10 There is also the possibility that stricture formation may be related 
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to disproportionate growth of the urethra and surrounding spongiosum, which, over time, may 
result in urethral stricture. When treating HAUS, endoscopic treatments offer little chance of 
durable benefit given that urethral dilation and urethrotomy typically have poor success in penile 
strictures or strictures over 2cm in length, which hypospadias strictures frequently are.18 In our 
study population, patients had a median stricture length of 5cm, a median of 3 prior endoscopic 
treatments and the majority of strictures (89%) involved at least a portion of the penile urethra. 
Treating patients with adult hypospadias can be challenging as most patients have no record of 
how many repairs they had, what type of repair, the original meatal location or associated 
postoperative complications. Physical examination is critical to assess the size of the glans, glans 
cleft, ventral Dartos thickness, presence of lichen sclerosus and palpable fibrosis which all play a 
role in surgical decision making.19  

Urethroplasty success and complications 
While surgery for adult hypospadias is generally successful with reported “success” rates of 75-
88% the success rate of any single surgery is approximately 50% and on average 2 or more 
operations are required to address the adult complications of hypospadias.6,9,10,12,20-

23 Additionally, these surgeries incur a 26-68% risk of complications and hypospadias revision 
surgery carries an approximate twofold risk of complications likely because the ventral penile 
skin and Dartos fascia are often deficient and poorly vascularized.6,9,10,12,20-25 As a consequence 
revision hypospadias surgery is clearly not a surgery for “dabblers” in urethral reconstruction. In 
this current series of surgery for hypospadias associated stricture, a stricture free success rate of 
88.1% was achieved with a 90-day complication rate of 9.5% (Clavien >1) with a 21.4% rate of 
urethrocutaneous fistula. To accomplish this 52% required staged reconstruction but over 1/3 
were able to undergo single stage reconstruction. Contrary to what one would expect, 
postoperative erectile dysfunction, chordee and chronic pain frequency was below 10% for all 
cases, although a self-reported sexual function rather than of a validated questionnaire was used 
to assess these symptoms.26 Whether the relatively high frequency of fistula after a staged 
urethroplasty is due to the original hypospadias severity, the number of previous repairs or to the 
technique itself, cannot be adequately assessed in this study. 

Outcomes characterized by groups  
While this series is one of the larger series of surgery for hypospadias associated strictures, it is 
difficult to apply these types of findings in a clinically meaningful way without attempting to 
identify clinical patterns that help categorize patients and assist surgical decision making in these 
often-complex patients. 

In order to stratify adult hypospadias complications into different risk groups, Ching and 
colleagues originally presented a classification system for adult hypospadias based on the status 
of previous surgeries.12 This classification applies to hypospadias complications in general and 
may not differentiate specific patients in particular those with stricture. However, dividing 
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patients in the aforementioned groups, i.e. prior hypospadias repair or not, makes sense as a first 
step.6,12 We have further enhanced and focused this general categorization for the specific entity 
of hypospadias associated urethral stricture. While urethral stricture in adult patients with 
hypospadias can be difficult to classify meaningfully, our cohort fell into one of 4 categories 
based on stricture length, location, and previous surgeries. The first and most common (Group 1) 
was a long “pan-penile” stricture involving the majority of the penile urethra in the setting of 
previous (and often multiple) hypospadias surgery. These strictures tend to be longer (6cm) with 
a median of 3 prior surgeries but highly treatable with an 89.3% stricture free rate. In these cases, 
the health of the spongiosum and Dartos is critical for a successful outcome of surgery. Of these 
patients with a robust glans, healthy corpus spongiosum and Dartos fascia were selectively 
(8.9%) and successfully treated in a single stage using a substitution urethroplasty technique. 
When the stricture and hypospadias defect extends proximal to the coronal margin or multiple 
surgeries have been performed, the corpus spongiosum and Dartos are typically deficient. In 
these cases, a reliable and satisfactory surgical result typically requires a staged approach as seen 
in the majority (75%) of our patients.4,27-29 As always, a perineal urethrostomy is a viable 
solution for these patients based on preference and the desire to avoid further surgeries and was 
used in 16.1% of patients. Shared decision making is critical in this patient population. 

The second group of HAUS comprises a “junctional stricture”; a stricture of variable but 
relatively short length at the junction of previous hypospadias repair and native urethra. This 
group tends is healthier with less prior surgery (median 1.5). This type of stricture appears 
amenable to single-stage reconstruction using buccal mucosa with a stricture free rate of 83.3% 
with minimal complications and fistulae. Although an anastomotic urethroplasty was attempted 
in this group, this technique failed and it is likely that this group is best managed with single-
stage urethroplasty using buccal mucosa. 

A third group is that of an isolated bulbar urethral stricture after previous hypospadias 
repair. The exact cause of these strictures may be related to the past use of perineal urethrostomy 
for urinary drainage following hypospadias repair, repeated instrumentation, congenital or 
possibly ischemic bulbar urethral stricture. These patients (90%) were amenable to single-stage 
reconstruction with a high success (90%) using a non-transecting approach and have lower rates 
of complications (0%) and postoperative fistula formation when compared to other groups. 

The last group (Group 4) is that of urethral stricture developing in the setting of 
previously untreated hypospadias. These can typically be managed in a single stage using 
contemporary single-stage hypospadias techniques such as a penile fasciocutaneous flap and 
decision making is based on the health of the urethral plate. 75% of patients in this group 
underwent single-stage urethroplasty using a penile fasciocutaneous flap, however, the 90-day 
complication rate was as high as 54% and 39% were classified as Clavien Grade >1. This fact 
demystifies the belief that skin must be used whenever it is available, reaffirming the trend 
toward the use of buccal grafts as the first line surgical technique when the urethral plate, glans 
cleft and Dartos fascia permits. 



CUAJ – Original Research            Saavedra et al 
                                        Urethroplasty for hypospadias-associated urethral strictures  

 
 

 

While technical details are critical, regardless of significant differences in stricture 
length, localization and number of previous repairs, the proposed HAUS classification groups 
did not significantly differ in terms of urethroplasty success (p=0.82), Clavien-Dindo 
complications (p=0.16) or urethrocutaneous fistula (p=0.18). A treatment algorithm (Figure 2) 
may help to achieve a clearer picture of the complex HAUS scenario and serve to better 
categorize future studies. 

Based on our data, anastomotic urethroplasty might seem to be discouraged for HAUS, 
however, newer non-transecting techniques are a viable option for hypospadias strictures 
especially those in group 3. Complications predominantly arose when this technique was 
attempted in other groups. 

Study limitations 
To our knowledge, this is one of the largest series of HAUS patients and adequately represents 
the broad clinical spectrum and complexity of HAUS presentation in adults. In spite of this, the 
sample size is still relatively small and we believe that multi-institutional database analysis will 
require to obtain more statistical power, answer key questions and provide generalizable results. 
Another deficiency of our study is its retrospective design and as a consequence, we did not find 
reliable data regarding the original hypospadias presentation. Also, while our classification 
scheme fits certain patterns of patients found at our center, not all patients will be captured in this 
system. Although the vast majority of the patients within each group were treated with unique 
patterns of surgical techniques there was variability in management within each group. 

Conclusion 
Urethroplasty for HAUS is highly successful but patients frequently require more than one 
operation and have a significant risk of complications and urethrocutaneous fistula. In particular, 
use of penile fasciocutaneous flaps has higher rates of associated complications. While over half 
of patients require staged reconstruction, over 1/3 are able to selectively undergo successful 
single stage urethroplasty. Despite a broad spectrum of presentation and complexity patients can 
often be categorized in one of four groups based on stricture length, location and number of 
previous procedures. A classification–based approach can help direct decision making and obtain 
similar outcomes regardless of baseline differences.  
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Figures and Tables 
 
 
Fig. 1. Failure-free survival analysis stratified by hypospadias-associated urethral stricture 
groups. 
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Fig. 2. Proposed algorithm for hypospadias-associated urethral stricture (HAUS) management. 
BMG: buccal mucosal graft. 
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* Kruskall-Wallis test for median differences; **Fisher's exact test. Comorbidities includes diabetes, chronic 
obstructive pulmonary disease, smoking, and body mass index>35. SD: standard deviation.   

Table 1. Baseline patient characteristics 

Characteristics 

Overall 
 
 

Group 1: 
Previous 

repair and 
long penile 
stricture 

Group 2: 
Junctional 
stricture 

Group 3: 
Isolated 
bulbar 

stricture 

Group 4: 
Stricture in 

non-
repaired 

hypospadias 

p 

 
Number of patients (%) 

 
84 (100) 

 
56 (66.7) 

 
6 (7.1) 

 
9 (10.7) 

 
13 (15.5) 

 
n/a 

Median age, years (SD) 36 (14.2) 36 (14.5) 35.5 (13.9) 40 (15.5) 33 (13.9) 0.90* 

Comorbidities, n (%) 25 (29.8) 19 (33.9) 0 2 (22.2) 4 (30.8) 0.41** 

Charlson scale >1, n (%) 13 (15.5) 10 (17.9) 0 0 3 (23.1) 0.47** 

Lichen sclerosus present, n (%) 5 (5.9) 4 (7.1) 0 1 (11.1) 0 0.72** 

Preoperative erectile 
dysfunction, n (%) 2 (2.4) 1 (1.8) 0 1 (11.1) 0 0.35** 

Median stricture length, cm (SD) 5.0 (2.9) 6.0 (2.6) 3.5 (1.5) 5.0 (3.6) 4.0 (3.7) 0.02* 

Median number of previous 
repairs, n (SD) 2.0 (2.1) 3.0 (2.0) 1.5 (2.1) 2.0 (1.4) 0.0 (0.0) 0.0001* 

Median number of previous 
endoscopic procedures, n (SD) 

3.0 (8.9) 3.0 (3.4) 1.5 (1.2) 3.0 (2.9) 1 (21.8) 0.24* 
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*Fisher's exact test; **Kruskall-Wallis test for median differences. BMG: buccal mucosal graft; HAUS: 
hypospadias-associated urethral strictures; SD: standard deviation.  

Table 2. Postoperative outcomes by HAUS groups 

Outcomes 

Overall 
 
 

Group 1: 
Previous 

repair 
and long 

penile 
stricture 

Group 2: 
Junctional 
stricture 

Group 3: 
Isolated 
bulbar 

stricture 

Group 4: 
Stricture in 

non-
repaired 

hypospadias 

p 

 
Number of patients, n (%) 

Staged 
Single-stage BMG 
Single-stage penile flap 
Anastomotic 
Perineal urethrostomy 
 

 
84 (100) 
44 (52.4) 
13 (15.5) 
13 (15.5) 
4 (4.8) 

10 (11.9) 

 
56 (66.7) 
42 (75.0) 
1 (1.8) 
4 (7.1) 

0 
9 (16.1) 

 
6 (7.1) 

0 
5 (83.3) 

0 
1 (16.7) 

0 

 
9 (10.7) 
1 (11.1) 
6 (66.7) 

0 
1 (11.1) 
1 (11.1) 

 
13 (15.5) 
1 (7.7) 
1 (7.7) 
9 (69.2) 
2 (15.4) 

0 

0.000* 

Any 90-day complication, n (%) 18 (21.4) 11 (19.6) 2 (33.3) 0 5 (38.5) 0.11* 

Clavien grade ≥2, n (%) 8 (9.5) 4 (7.1) 1 (16.7) 0 3 (23.1) 0.16* 

Chordee, n (%) 5 (6.1) 3 (5.4) 0 1 (12.5) 1 (7.7) 0.58* 

Erectile dysfunction, n (%) 1 (1.2) 1 (1.8) 0 0 0 1.00* 

Scrotal/perineal pain, n (%) 8 (9.5) 6 (10.7) 1 (16.7) 0 1 (7.7) 0.64* 

Postoperative fistula, n (%) 18 (21.4) 12 (21.4) 1 (16.7) 0 5 (38.5) 0.19* 

Median postoperative lenght of 
stay (days) (SD) 

6 (2.4) 7 (2.1) 2 (0.0) 3 (1.5) 2 (1.4) 0.000** 

Stricture recurrence, n (%) 10 (11.9) 6 (10.7) 1 (16.7) 1 (11.1) 1 (15.4) 0.82* 

Median followup time, months 
(SD) 

19.5 
(26.34) 

21.0 (25.6) 8.5 (11.1) 13.0 
(38.0) 

9.0 (24.9) 0.13** 
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*Fisher's exact test; **Kruskall-Wallis test for median differences. BMG: buccal mucosal graft; SD: standard 
deviation. 

Table 3. Postoperative outcomes by surgical technique used 

Outcomes Overall 
 

Staged 
 

Single 
stage 
BMG 

Single 
stage 
PIF 

Anastomotic 
 

Urethrostomy 
 

p 

Number of patients, n (%) 84 (100) 44 
(52.4) 

13 (15.4) 13 
(15.4) 

4 (4.8) 10 (11.9) n/a 

Any 90-day complication, 
n (%) 

18 (21.4) 8 (18.2) 1 (7.7) 7 (53.9) 2 (50.0) 0 0.006* 

Clavien grade ≥2, n (%) 8 (9.5) 1 (2.3) 1 (7.7) 5 (38.5) 1 (25.0) 0 0.003* 

Chordee, n (%) 5 (6.1) 4 (9.1) 1 (7.7) 0 0 0 0.797* 

Erectile dysfunction, n 
(%) 

1 (1.2) 0 0 1 (7.7) 0 0 0.470* 

Scrotal/perineal pain, n 
(%) 

8 (9.5) 4 (9.1) 1 (7.7) 1 (7.7) 1 (25.0) 1 (10.0) 0.771* 

Postoperative fistula, n 
(%) 

18 (21.4) 9 (20.5) 0 7 (53.9) 2 (50.0) 0.0 0.002* 

Median postoperative 
length of stay, days (SD) 

6 (2.4) 7 (0.6) 2 (0.5) 2 (0.5) 2 (0.0) 2.5 (1.9) 0.0001** 

Stricture recurrence, n (%) 10 (11.9) 4 (9.1) 1 (7.7) 3 (23.1) 1 (25.0) 1 (10.0) 0.446* 


