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Abstract 

Background:  We aim to evaluate isoamyl 2-cyanoacrylate as an intervening layer in the surgical repair of the urethra-
cutaneous fistula (UCF) after hypospadias in comparison with the classic surgical repair technique.

Methods:  Between January 2017 and July 2018, 40 patients with UCF were randomized into two equal groups. 
Group I represented a multilayered closure with dartos fascia flap while using cyanoacrylate glue as an interposition 
layer, while group II represented the same procedure without applying the glue. We followed up our patients for 
6 months following the procedure to evaluate a successful closure.

Results:  Forty patients were available for evaluation at the end of our study. There was no statistically significant 
difference between the two groups regarding their demographic data. The mean fistula size was 3.25 ± 0.64 and 
3.15 ± 0.75 mm in group I and II, respectively, with a statistically significant difference. Successful UCF closure was 
achieved in 80% of cases in group I (16/20) and 70% of group II (14/20) with no statistically significant difference. 
There was no statistically significant difference between both groups as regards the occurrence of mild complications 
in the postoperative period, which was 10% in both groups.

Conclusion:  The application of cyanoacrylate during UCF repair was feasible and safe. The successful repair of UCF 
was found to be higher with cyanoacrylate. However, we could not demonstrate a statistically significant difference 
between the two groups.

Trial registration number The trial is registered at clinicaltrial.gov with trial registration number: NCT04876976 (retro-
spective registration)
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1 � Background
Hypospadias is a common congenital urological anomaly 
with a ventrally located urethral meatus with a preva-
lence of 5–50 per 10,000 births [1]. Urethro-cutaneous 
fistula (UCF) remains by far the most common postop-
erative complication of hypospadias surgical repair, and 

it remains the primary concern of surgeons dealing with 
hypospadias repair [2, 3].

The incidence of UCF after hypospadias surgical repair 
varies from surgeon to surgeon; the average reported 
incidence of UCF is approximately 35%. In a large study 
by Barbagli et  al., the incidence of complications in the 
hypospadias repair was 64.6% and UCF represented the 
most common complication reported in this study with a 
percentage of 20.7 [4–6].

The technique of fistula repair is determined based on 
various factors including the size, location, number of 
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fistulas, and the condition of the surrounding penile skin. 
Many techniques have been developed for UCF correc-
tion with variable outcomes. Classic multilayer repair is 
the most commonly used method for fistula repair, espe-
cially for small-sized fistulas. However, a high recurrence 
rate is still present [7–9].

Cyanoacrylate is a group of synthetic adhesives that 
form a strong adhesive with a variety of substrates on 
contact with water or other fluids. The non-toxic forms 
that are used in medicine are the isobutyl 2-cyanoacr-
ylate, isoamyl 2-cyanoacrylate, and 2-octyl cyanoacrylate 
with their synonyms [10].

Cyanoacrylate products have both waterproof and bac-
teriostatic properties, which allows their wide use for 
surgical wound primary closure, and it has been used 
to some extent in suture-less circumcision and pediatric 
lacerations. They have been used for the repair of UCF 
in outpatient settings as their tensile strength main-
tains an adequate contact of the fistula’s edges leading to 
enhanced healing [11–13].

In our study, we are investigating the added advan-
tage of using isoamyl 2-cyanoacrylate as an interposition 
substance in surgical repair of UCF after hypospadias in 
comparison with the classic surgical repair technique.

2 � Methods
Between January 2017 and July 2018, 40 patients with 
UCF after hypospadias surgical repair were enrolled in 
our study. Patients with UCF regardless of their age were 
included in our study. Patients with fistula size more than 
5 mm, multiple fistulas, uncorrected obstruction distal to 
the fistula, necrotic tissue, active infection at the fistula 
site, severely scarred skin, deficient dartos around the fis-
tula, fistulas more proximal to the mid-penile position, 
recurrent fistulas, or previous history of hypersensitivity 
to cyanoacrylate-based products were excluded from our 
study.

After obtaining informed consent from the legal guard-
ian, patients were randomized into two equal groups 
with a 1:1 ratio using sealed envelopes that were pre-
pared by the department’s ethical committee. The staff 
who performed the follow-up and data analysis were kept 
blinded to each patient’s allocation. Cases of group (I) 
underwent multilayered closure using dartos facial flap 
and cyanoacrylate glue as an interposition layer. Cases 
of the control group (II) underwent the same procedure 
without using cyanoacrylate. All procedures were done 
by two expert surgeons.

3 � Preoperative considerations
Each patient was carefully examined. Details of the pre-
vious repair were reviewed, including age at the time of 
operation, type of hypospadias, the technique of primary 

repair, and postoperative complications such as infection 
and penile edema.

A detailed description of the fistulas was recorded, 
including the time of presentation after the operation, 
number, site, and size of the fistula.

Urine analysis and culture were performed, and UTI 
was managed by using the appropriate antibiotics before 
surgery.

4 � Operative technique
Calibration of the distal urethra was performed to ensure 
no distal obstruction is present that may require concom-
itant repair. The site and number of fistulas were identi-
fied by injecting normal saline with a syringe through the 
meatus after applying manual pressure proximally at the 
penoscrotal region to close the urethra. After urethral 
calibration and identification of the fistulas, an appropri-
ate size silicone catheter was inserted.

In group I, the site of the fistula was marked with a 
skin marker, and a circumferential incision was made in 
the marked area and carried down to the dartos layer of 
the penis. The fistulous tract was dissected down to the 
healthy urethra. The edges were trimmed (de-epitheli-
alized) and inverted using 6/0 Vicryl continuous suture 
and subsequently closed with an interrupted suture as 
the first layer of closure to ensure watertight closure. The 
repaired fistulas were tested for any leakage by injection 
of saline into the urethra with gentle proximal pressure 
on the urethra.

Two to three drops of cyanoacrylate were sprayed on 
the suture line as a second protective layer. An amount 
of 0.2–0.3  ml was used per case over the suture line. 
Each ampoule of (Amcrylate®, Concord Drugs Ltd., 
India) contains 0.5  ml of isoamyl 2-cyanoacrylate. The 
cyanoacrylate glue was polymerized in seconds, and a 
hard, adherent layer was formed representing the sec-
ond layer of repair. Any excess fragments of cyanoacr-
ylate were removed. Afterward, the dartos fascia flap was 
applied over the suture line and closed as a third protec-
tive layer using 6/0 Vicryl interrupted sutures.

In group II, closure of urethra-cutaneous fistula with 
second layer covering using dartos flap was done. The 
same steps of the procedure were followed without using 
cyanoacrylate glue as an intermediate protective layer.

5 � Postoperative considerations
Patients were discharged on the second day following 
the procedure. The catheter was removed on the 7th day 
after the operation.

The evaluation was made weekly for one month and 
then monthly up to 6  months postoperative through 
appropriate history taking and clinical examination 
including inspection for the presence of postoperative 
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complications such as penile edema or infection and 
inspection to the urine stream during voiding and the 
presence of a recurrent fistula.

Success was defined as no abnormal fistulation, sat-
isfactory urine caliber, and force of the stream. Side 
effects such as infection, edema, and disfigurement 
were recorded for both techniques.

6 � Ethical approval
The protocol was approved by the research ethics com-
mittee of our institute (Approval No. FMASU MS 
75/2018).

7 � Statistical analysis
Using Statistical Package for Social Science (IBM SPSS) 
version 23, the quantitative data were demonstrated as 
mean, standard deviations, and ranges and the independ-
ent t-test was used, while qualitative variables were pre-
sented as numbers and percentages and were compared 
using the Chi-square test. P-value < 0.05 was considered 
statistically significant for all variables.

8 � Results
Forty patients have been analyzed in our study as 
shown in Fig.  1. The mean age of our patients was 
5.5 years (3–17) in group I and 5 years (3–16) in group 
II. In group I, the mean fistula size was 3.25 mm ± 0.64, 

Assessed for eligibility (n=65)

Excluded  
♦ Not meeting inclusion criteria (n=25)
♦ Declined to participate (n=0)
♦ Other reasons (n=0)

Analysed (n=20)
♦ Excluded from analysis (n=0)

Lost to follow-up (6 months) (n=0)

Discontinued intervention (n=0)

Allocated to group I (n=20)
♦ Did not receive allocated intervention (give 

reasons) (n=0)

Lost to follow-up (6 months) (n=0)

Discontinued intervention (n=0)

Allocated to group II (n=20)
♦ Did not receive allocated intervention (give 

reasons) (n=0)

Analysed (n=20)
♦ Excluded from analysis (n=0)

Allocation

Analysis

Follow-Up

Randomized (n=40)

Enrollment

Fig. 1  Consort flow diagram
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and in group II, it was 3.15  mm ± 0.75. Fistulae were 
either coronal, distal, or mid in the penile shaft. There 
was no statistically significant difference between both 
groups as shown in Table 1.

No statistically significant difference was seen regard-
ing postoperative complications between both groups 
with P-value of 0.89. Two cases showed early com-
plications in group II representing 10% of the group 
population in the form of one case had a postoperative 
infection, and broad-spectrum oral and topical anti-
biotics were prescribed until the infection subsided 
and the other case showed penile edema and bruising 
that was resolved on an anti-edematous drug was pre-
scribed. On the other hand, group I showed a single 
case of early postoperative complications representing 
5% of the group population in the form of penile edema 
that was managed conservatively. No cases had an 
allergic reaction to isoamyl 2-cyanoacrylate as shown 
in Table 2.

After 6  months of the operation, the results of the 
techniques were evaluated. In group I, the success rate 
was 80% (16/20), while in group II the success rate was 
70% (14/20). The difference was not statistically sig-
nificant (P-value = 0.465) as shown in Table  3. Table  4 
demonstrates the surgical technique that was used in 
each group.

9 � Discussion
Despite the various modifications employed by surgeons 
in hypospadias surgical repair to achieve successful ure-
thral closure, UCF remains one of the most bothersome 
postoperative complications [13]. UCF incidence was 
0.5% to 10% for the meatal advancement and glanulo-
plasty technique and up to 5–11% for tubularization 
procedures, while it reached up to 15–35% for free graft-
tubed repair [6, 14–16].

UCF usually occurs in the weak points of the recon-
structed urethral tube due to several etiologies as an 
inadequate cicatrization process, distal stenotic segment 
of the urethra or due to infective processes especially 
with the insufficient blood supply to the repaired areas 
[17, 18].

Some small fistulas can close spontaneously in the first 
few months following surgical repair [12]. However, the 
majority of cases require another surgical intervention. 
Various surgical techniques may be used in the attempt 
of UCF repair including multilayer simple closure tech-
nique, rotational dartos or skin flaps, and advancement 
flaps which may be used to enhance fistula closure. 
Nonetheless, the risk of UCF recurrence still represents a 
challenge for surgeons despite multilayered closures [17, 
18].

For this reason, further modifications have been sug-
gested to improve the success of UCF repairs. Among the 
new modifications is the use of fibrin glue and cyanoacr-
ylate. In a study by Gopal et al., fibrin glue has been used 
as a sealant material in hypospadias surgery but did not 

Table 1  General characteristics of the patients

Data presented as mean ± standard deviation, with range or percentage in some parameters

Characteristics Group I, N = 20 Group II, N = 20 P-value

Age (years) (median) 5.5 (3–17) 5 (3–16) 0.81

Fistula diameter (mm) 3.25 ± 0.64 3.15 ± 0.75 0.085

Fistula site Coronal 1(5%) 2 (10%) 0.45

Distal penile 12 (60%) 13 (65%) 0.23

Mid-penile 7 (35%) 5 (25%) 0.55

Table 2  Postoperative complications

Group I, N = 20 Group II, N = 20 P-value

No complications 19 (95.0%) 18 (90.0%) 0.81

Mild complications 1 (5.0%) 2 (10.0%) 0.085

Table 3  Surgical outcome

Group I, N = 20 Group II, N = 20 P-value

Successful closure 16 (80.0%) 14 (70.0%) 0.81

Recurrent fistula 4 (20.0%) 6 (30.0%) 0.085

Table 4  Surgical technique used to repair hypospadias

MAGPI meatal advancement and glanuloplasty technique

Surgical technique Group I, N = 20 Group II, 
N = 20

Duckett 1 0

Onlay 1 1

Snodgrass 8 7

Mathieu 10 12

Total 20 20
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eliminate fistula formation. However, it minimized its 
incidence [18, 19].

Isoamyl 2-cyanoacrylate is an advanced tissue adhesive 
that is gamma sterilized and the properties of being non-
pigmented, non-toxic, non-allergic, and biostatic. It has 
been used in improving wound closure with less scarring 
with a reduced risk of postoperative surgical site infec-
tion. In addition, it is simple to use and it shows adequate 
safety. There are no reports of any carcinogenic effects of 
cyanoacrylate. Cyanoacrylates have been widely used in 
various procedures since the Cochrane database report 
in 2004, which stated that tissue glue should be used by 
surgeons as an alternative to the suturing material as it 
has been shown to be effective for wound healing with 
less infection and leakage [20–22].

The use of cyanoacrylate has been primarily reported 
for skin closure after post-hypospadias fistula repair. 
Tan et al. reported their experience with the use of octyl 
cyanoacrylate in 37 children undergoing hypospadias 
surgery for skin closure after placing a few sutures to 
align the skin edges. UCF recurrence was found in only 
four patients (11%) with a success rate of about (89%) 
[23].

Cyanoacrylate glue was later used with a success-
ful outcome in UCF closure without surgical interven-
tion [24]. Lapointe et al. reported their experience in the 
repair of UCF using cyanoacrylate glue with a 63% suc-
cess rate (5/8 patients) [25]. Prestipino et  al. also used 
cyanoacrylate glue for the closure of UCF after hypospa-
dias repair in 13 cases: six children with early UCF (less 
than 72 h after urinary catheter removal following hypo-
spadias repair) and seven children with late presenting 
UCF (up to 6 months after hypospadias repair). Success-
ful fistula closure was achieved in seven cases (54%) [12].

In a randomized clinical trial by González et  al. that 
included 42 children with UCF following surgical repair 
of hypospadias, 21 children underwent fistula closure 
by using cyanoacrylate glue as an outpatient procedure 
and 21 were treated surgically. Of the UCFs treated with 
cyanoacrylate, 60% were closed entirely compared to 68% 
of the surgical group [13].

In our study, we are presenting a novel technique by 
adding cyanoacrylate glue during the surgical repair 
beneath the dartos layer coverage of the repaired fistula. 
This technique is an attempt to improve fistula closure 
and eliminate recurrence by forming a tight adhesive 
bacteriostatic layer over the sutured urethra beneath the 
dartos flap. Despite fewer cases of the recurrent fistula 
with the cyanoacrylate group (4/20 cases) versus (6/20 
cases) in the control group, adding cyanoacrylate did not 
statistically improve the success rate of fistula closure.

Regarding the postoperative complications, there were 
reports that demonstrated antibacterial properties for the 

cyanoacrylate glue [26]. Cyanoacrylate glue has a bacte-
riostatic effect against gram-positive rather than gram-
negative bacteria [27]. In the present study, none of the 
cases of group I showed wound infection in postopera-
tive follow-up; however, one case of group II had wound 
infection. Hosseini et al. reported the beneficial effects in 
decreasing the incidence of hematomas and infections in 
patients treated with adhesive glue [28]. We had a similar 
incidence of mild bruising in both groups. Overall, there 
was no statistically significant difference between groups 
as regards the occurrence of mild complications in the 
postoperative period, with a complication rate of 5% and 
10% in group I and II, respectively.

The limitations of this study included the relatively 
small number of patients to obtain a statistically signifi-
cant result. However, cyanoacrylate remains promising 
and evaluating this agent on a larger group of patients is 
recommended to evaluate its efficacy.

10 � Conclusion
The application of cyanoacrylate during UCF repair was 
feasible and safe. The successful repair of UCF was found 
to be higher with cyanoacrylate. However, we could not 
demonstrate a statistically significant difference between 
the two groups. Therefore, future studies with a larger 
sample size to explore the benefit of cyanoacrylate are 
warranted.
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