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Abstract 

Background:  Urethral reconstruction in complex hypospadias poses a significant challenge. We report our 10-year 
experience with buccal mucosa graft (BMG) in the two-stage repair of complex hypospadias and compare its results 
to the skin graft.

Methods:  We retrieved the data of 15 patients with complex hypospadias who underwent two-stage repair using 
the BMG at our institution. The data were compared to 13 patients who underwent skin graft during the same period.

Results:  The median follow-up duration was 14 (12–17) months in the BMG group and 16 (13.5–22.5) months in 
the skin graft group. Patients in the BMG had a numerically lower incidence of the diverticulum, wound dehiscence, 
fistula, and infection than the skin graft group, however, without statistically significant difference (p > 0.05). On the 
other hand, the incidence of meatal stenosis and urethral stricture was significantly lower in the BMG group (0% each) 
compared to the skin graft group (30.8% each; p = 0.02). At the same time, there were no reported cases of graft 
contracture. The frequency of donor site morbidity was significantly higher in the skin graft group compared to the 
BMG group (p = 0.003). The BMG led to a lower incidence of postoperative straining than the skin graft (0% vs. 38.5%, 
p = 0.03). Only one patient needed revision surgery after skin graft, compared to no case in the BMG (p = 0.27).

Conclusion:  The present study demonstrates the feasibility and durable outcomes of the BMG in the setting of two-
stage repair of complex hypospadias.
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Introduction
Hypospadias affects up to 0.4% of the global male popu-
lation, which is expected to rise in the upcoming years. 
Previous epidemiological figures highlighted a notable 
geographic variation in the incidence of hypospadias, 
being highest in North America and lowest in Asia [1, 
2]. The disorder encompasses several abnormalities 
that include ectopic ventral urethral opening, alongside 

variable degrees of chordee, ventral penile curvature, 
and abnormal urethral plate width [3]. Hypospadias can 
exert a considerable burden on the healthcare system and 
negatively affect the quality of life of the patients; besides, 
patients with hypospadias experience difficulties in uri-
nation and fertility issues [4]. Thus, the primary goal of 
treatment is to restore the normal cosmetic and func-
tional features. Several surgical approaches are proposed 
for hypospadias repair.

Two-stage hypospadias repair is commonly indicated 
for patients needing revision surgery due to one-stage 
repair’s shortcomings in terms of scarred/replaced ure-
thral plate and slower healing rate [5]. The two-stage 
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repair typically involves harvesting a free graft from 
the inner prepuce [6]. However, a subset of the patients 
may still suffer from functional limitations and grade III 
complications after several surgeries, named “complex 
hypospadias.” In such cases, shortage or residual contrac-
ture of penile skin can be present, making it unsuitable 
for harvesting [7]. Both skin and buccal mucosal grafts 
(BMG) represent suitable alternatives for inner prepuce 
graft. While BMG was associated with satisfactory func-
tional and cosmetic outcomes, the technique requires 
advanced surgical skills that may not be available in many 
local settings [5]. On the other hand, skin graft from the 
groin is feasible in many local settings; however, it poses 
the shortcomings of coarse hair growth and donor site 
morbidity. This report demonstrated our 10-year experi-
ence with BMG in the two-stage repair of complex hypo-
spadias and compared its results to the skin graft.

Methods
The protocol of the current trial was approved by the 
local ethics committee of Quality Education Assurance 
Unit, Al-Azhar Faculty of Medicine, Nasr city, Cairo, 
Egypt (Registration Number: ped_1. 16Med._00016). 
All procedures run in compliance with the standards of 
the Declaration of Helsinki [8]. Due to the retrospective 
nature of the study, the need for written informed con-
sent was waived.

Study design and patients
In this retrospective chart review, the total number 
of hypospadias repairs in the study period were 1652 
patients. BMG grafts in total were 82. We retrieved the 
data of all 15 patients with complex hypospadias who 
underwent two-stage repair using the BMG at Al-Azhar 
University Hospitals through the period from January 
2010 to December 2020. In addition, we retrieved the 
data of all 13 patients who underwent skin graft during 
the same period. Patients with incomplete records of 
postoperative data or follow-up duration of less than 6 
months were excluded. Patients from both groups were 
chosen consecutively from all available data records.

Data collection and procedures
The following data were retrieved from the patients’ 
records: age, previous surgeries, presence of preopera-
tive penile torsion, type of hypospadias at previous sur-
gery, previous graft, graft characteristics (length, width, 
and donor site complications), site of the meatus, type 
of the second layer, pre and postoperative dripping and 
straining, pre and postoperative penile curvature or chor-
dae, pre and postoperative meatal stenosis, postopera-
tive spraying of micturition, diverticulum, postoperative 
wound dehiscence, fistula infection, urethral stricture, 

graft contraction, need for revision surgery, type of the 
second layer.

All patients underwent general anesthesia and proce-
dures were performed in supine position. The choice of 
the surgical technique was per the surgeon’s preference. 
A total of 15 patients underwent a two-stage repair with 
BMG graft in the first stage followed by second stage 
urethroplasty later with local tissue flap (tunica vaginalis 
or subcutaneous dartos flap) as a second layer cover-
age of the new urethra. Tunica vaginalis flap was used 
in five cases, and subcutaneous dartos flap was used in 
the remaining ten cases. The BMG was harvested in all 
cases from the inner check by the technique described by 
Eppley et al. [9]. Briefly, a local anesthetic was infiltrated 
on the oral mucosa, followed by a sharp dissection of the 
mucosal graft, leaving the muscle intact; the incision was 
closed by continuous suture. On the other hand, the skin 
graft was harvested from the inguinal region at McBur-
ney’s point in 13 cases, with tunica vaginalis flap used 
in six cases and subcutaneous dartos flap used in seven 
cases. Only Vaseline dressing is used and fixed over the 
postoperative graft with the Foley catheter passing out of 
the dressing for 5–7 days. This is removed along with the 
Foley catheter. The frequent moist dressing is kept until 
complete healing and appropriate for second stage. The 
success was defined as a straight penis with meatus at the 
tip of the glans, without functional complications that 
need reoperation procedures.

Study’s outcomes
The primary outcome of the present study was to com-
pare the rate of late and postoperative complications 
between BMG and skin graft. The secondary outcome 
was to compare the two grafts in terms of success and 
donor site complications.

Statistical analysis
Retrieved data were summarized and processed with 
IBM SPSS statistical software (version 25). Frequencies 
and summary statistics were used to describe continu-
ous and categorical data, respectively. The hypothesize 
of significant difference between the two types of graft 
in terms of postoperative complications was tested using 
the Chi-square test, with Fisher exact whenever needed. 
The association between the type of graft and con-
tinuous data was tested using the Mann–Whitney test. 
p-value < 0.05 was regarded as statistically significant.

Results
The mean age of the included patients was compara-
ble between BMG and skin graft groups (p = 0.52). The 
majority of the patients in both groups had two previ-
ous surgeries (40% vs. 38.5%, respectively, p = 0.97). 
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The hypospadias was mostly mid-shaft or penoscro-
tal in both groups (p = 0.81). Patients in the skin graft 
group had numerically higher rates of penile torsion 
(30.8%) and meatal stenosis (30.8%); however, without 
significant difference (p > 0.05). On the other hand, 60% 
of the BMG group had penile curvature or chordae, 
compared to 30.8% in the skin graft group (p = 0.12). 
The frequency of preoperative urination difficulties was 
comparable between both groups. Likewise, the graft 
length and width were similar between the BMG and 
skin graft groups (Table 1).

The median follow-up duration was 14 (12–17) 
months in the BMG group and 16 (13.5–22.5) months 
in the skin graft group (p = 0.34). Concerning early 
complications, patients in the BMG had a numeri-
cally lower incidence of the diverticulum (0% vs. 7.7%), 
wound dehiscence (0% vs. 15.4%), fistula (13.3% vs. 
23.1%), and infection (13.3% vs. 30.8%) than the skin 
graft group, however, without statistically significant 
difference (p > 0.05). On the other hand, the incidence 
of meatal stenosis and urethral stricture was signifi-
cantly lower in the BMG group (0% each) compared to 
the skin graft group (30.8% each; p = 0.02). At the same 
time, there were no reported cases of graft contrac-
ture. The frequency of donor site morbidity was signifi-
cantly higher in the skin graft group compared to the 
BMG group (P = 0.003). The BMG led to a lower inci-
dence of postoperative straining than the skin graft (0% 
vs. 38.5%, p = 0.03). Only one patient needed revision 

surgery after skin graft, compared to no case in the 
BMG (p = 0.27), Table 2.

Discussion
Urethral reconstruction in complex hypospadias poses a 
significant challenge. In the setting of two-staged repair, 
a free graft from the inner prepuce is the preferred type 
of graft for complex hypospadias. Nonetheless, a subset 
of the patients become unsuitable for inner prepuce graft 
due to repeated surgeries and residual contracture of 
penile skin. In such cases, the BMG and skin graft can be 
employed for hypospadias repair. Skin grafts were histor-
ically employed in two-stage urethroplasty due to their 
abundancy and being easy to harvest. However, skin graft 
is liable to contracture and thickness when harvested 
due to the keratinized epithelium and the split-thickness, 
leading to stricture [10]. Besides, the presence of skin hair 
limits its use for urethral reconstruction [9]. Thus, BMG 
has replaced skin graft as the gold standard graft for two-
staged repair in many centers. The BMG represents a 
reliable option with well-established long-term durabil-
ity and lower incidence of postoperative complications, 
compared to skin graft. In addition, BMG minimizes the 
time to harvest and reduces the risk of recurrence [11]. 
However, only few reports compared the postoperative 
outcomes between the BMG and skin graft. This report 
demonstrated our 10-year experience with BMG in the 
two-stage repair of complex hypospadias and compared 
its results to a historical cohort with skin graft. The skin 

Table 1  Preoperative and graft characteristics of the included patients

Variables BMG (n = 15) Skin graft (n = 13) p-value

Age in years, median (IQR) 4.5 (4–10) 6 (3.8–11.5) 0.52

Number of prior surgeries, No. (%) 0.97

 One 5 (33.3) 4 (30.8)

 Two 6 (40) 5 (38.5)

 Three 4 (26.7) 4 (30.8)

Type of hypospadias, No. (%) 0.81

 Distal 5 (33.3) 5 (38.5)

 Mid-shaft 2 (13.3) 1 (7.7)

 Penoscrotal 4 (26.7) 5 (38.5)

 Proximal 4 (26.7) 2 (15.4)

Penile torsion, No (%) 2 (13.3) 4 (30.8) 0.26

Penile curvature or chordae, No (%) 9 (60) 4 (30.8) 0.12

Meatal stenosis, No (%) 1 (6.7) 4 (30.8) 0.09

Previous skin graft, No (%) 3 (20) 0 0.09

Urination difficulties, No (%)

 Dripping 2 (13.3) 3 (23.1) 0.51

 Straining 1 (6.7) 3 (23.1) 0.11

Graft length in cm, median (IQR) 5 (4–5) 5 (4 -6) 0.86

Graft width in cm, median (IQR) 1.5 (1–2) 1.5 (1.3–2) 0.99
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graft was performed in a historical cohort before the 
wide use of BMG and its use in complex hypospadias our 
center.

Patients undergoing hypospadias repair are prone to 
wide range of early and postoperative complications, 
whose risks are significantly increased in patients under-
going multiple surgeries. Previous reports demonstrated 
that patients with hypospadias repair can develop acute 
postoperative complications in the form of infection, 
wound dehiscence, fistula, penile malformation, hemor-
rhage, and flap necrosis [12]. Such complications were 
reported to occur more frequently in patients undergo-
ing staged surgery [13]. Previous reports showed that 
BMG urethroplasty has an acceptable postoperative 
safety profile, with few rates of acute postoperative com-
plications; nonetheless, patients with complex stricture 
of penile urethra—a frequent finding in patients with 
complex hypospadias—had higher risk of postoperative 
complications following BMG urethroplasty [14]. On the 
other hand, skin graft urethroplasty is usually associated 
with higher risk of acute postoperative infection and fis-
tula formation [15]. In the present report, we found that 
patients in the BMG had a numerically lower incidence 
of the diverticulum, wound dehiscence, fistula, and infec-
tion than the skin graft group, however, without statisti-
cally significant difference (p > 0.05). To our knowledge, 
this is the first study that compared the incidence of 
acute postoperative outcomes between BMG and skin 

graft two-staged hypospadias repair. However, our find-
ings concerning the rate of acute postoperative outcomes 
following BMG run in line with previous reports demon-
strating low incidence of infection, wound dehiscence, 
fistula, and bleeding among patients with repeated sur-
gery [16–19].

Late complications
According to Bracka, the use of extra-genital skin graft in 
the setting of two-stage hypospadias repair should be dis-
couraged due to the possibility of hair growth and high 
incidence of donor site morbidity, including keloid scars 
[5]. On the other hand, BMG is the most preferred oral 
mucosa for two-staged hypospadias repair as it is typi-
cally devoted of scaring or significant donor site morbid-
ity. While labial mucosa may lead to lip distortion and 
oral contracture [20]. In the preset study, we found that 
the frequency of donor site morbidity was significantly 
higher in the skin graft group compared to the BMG 
group (p = 0.003).

The present study poses certain limitations. The study 
was retrospective in nature, which increases the risk of 
ascertainment and selection bias. Besides, the study was 
limited to a single center only with a small sample size, 
which may affect the generalizability of our findings. The 
follow-up duration was also limited to a maximum of 2 
years, and there were no available data to assess the long-
term outcomes of the BMG and skin graft beyond the 2 

Table 2  Postoperative outcomes of the studied groups

Variables BMG (n = 15) Skin graft (n = 13) p-value

Follow-up in months, median (IQR) 14 (12–17) 16 (13.5–22.5) 0.34

Early complications, No (%)

Diverticulum 0 1 (7.7) 0.27

Wound dehiscence 0 2 (15.4) 0.12

Fistula 2 (13.3) 3 (23.1) 0.51

Infection 2 (13.3) 4 (30.8) 0.26

Late complications, No (%)

Meatal stenosis 0 4 (30.8) 0.02

Residual chordae 2 (13.3) 4 (30.8) 0.27

Urethral stricture 0 4 (30.8) 0.02

Graft contracture 0 0 –

Donor site complications 0.003

Keloid 0 1 (7.7)

Lip numbness 1 (6.7) 0

Scar 1 (6.7) 8 (61.5)

Urination difficulties, No (%)

Dripping 0 3 (23.1) 0.17

Straining 0 5 (38.5) 0.031

Spraying 1 (6.7) 4 (30.8) 0.09

Need for revision surgery, No (%) 0 1 (7.7) 0.27
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years of follow-up. Lastly, the BMG was performed by 
more than one surgeon; it was previously reported that 
the outcome of the BMG depends on the surgeon’s skills 
and years of experience with the technique [5]. The study 
also used subjective outcome measures.

In conclusion, the present study demonstrates the fea-
sibility and durable outcomes of the BMG in the setting 
of two-stage repair of complex hypospadias. Our results 
showed the onlay BMG urethroplasty was associated 
with lower incidence of postoperative complications 
and donor site morbidity than the skin graft urethro-
plasty. Besides, the onlay BMG urethroplasty significantly 
improved the symptoms of urination difficulty. Thus, 
onlay BMG urethroplasty should be preferred over the 
skin graft in centers with experience in onlay BMG ure-
throplasty. Further studies are warranted to confirm our 
findings and identify the subgroup of patients who are 
suitable candidate for onlay BMG urethroplasty.

Abbreviation
BMG: Buccal mucosal grafts.

Acknowledgements
The authors thank the study participants, trial staff, and investigators for their 
participation.

Author contributions
SES: Project development, data collection, manuscript writing. MMAkl: Data 
collection. MA: Data collection. All authors have read and approved the 
manuscript.

Funding
Open access funding provided by The Science, Technology & Innovation 
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank 
(EKB). This research did not receive any specific grant from funding agencies in 
the public, commercial, or not-for-profit sectors.

Availability of data and materials
The dataset generated and or analyzed during the current study are not 
publicly available to maintain patient and institution privacy but are available 
from corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The protocol of the current trial was approved by Al-Azhar University, the 
local ethics committee of Quality Education Assurance Unit, Al-Azhar Faculty 
of Medicine, Nasr city, Cairo, Egypt (IRB: ped_1. 16Med). All procedures run 
in compliance with the standards of the Declaration of Helsinki. Due to the 
retrospective nature of the study Quality Education Assurance Unit, Al-Azhar 
Faculty of Medicine, Nasr city, Cairo, Egypt, approved the informed consent 
waiver.

Consent for publications
Not applicable.

Competing interests
The authors declare that they have no competing if interest.

Author details
1 Urology Department, Al Zahraa University Hospital, Faculty of Medicine 
for Girls, Al-Azhar University, Abbasia, Cairo, Egypt. 2 Pediatric Surgery Depart-
ment, Faculty of Medicine Al-Azhar University, Cairo, Egypt. 

Received: 6 January 2022   Accepted: 19 July 2022

References
	1.	 Kalfa N, Sultan C, Baskin LS. Hypospadias: etiology and current research. 

Urol Clin North Am. 2010;37:159–66.
	2.	 Springer A, van den Heijkant M, Baumann S. Worldwide prevalence of 

hypospadias. J Pediatr Urol. 2016;12:152.e1-152.e7. https://​doi.​org/​10.​
1016/j.​jpurol.​2015.​12.​002.

	3.	 Kulkarni SB, Joglekar O, Alkandari MH, Joshi PM. Redo hypospadias 
surgery: current and novel techniques. Res Rep Urol. 2018;10:117–26. 
https://​doi.​org/​10.​2147/​RRU.​S1429​89.

	4.	 Sullivan KJ, Hunter Z, Andrioli V, et al. Assessing quality of life of patients 
with hypospadias: a systematic review of validated patient-reported 
outcome instruments. J Pediatr Urol. 2017;13:19–27.

	5.	 Bracka A. The role of two-stage repair in modern hypospadiology. Indian 
J Urol. 2008;24:210. https://​doi.​org/​10.​4103/​0970-​1591.​40618.

	6.	 Bracka A. A versatile two-stage hypospadias repair. Br J Plast Surg. 
1995;48:345–52. https://​doi.​org/​10.​1016/​S0007-​1226(95)​90023-3.

	7.	 Van Der Werff JFA, Van Der Meulen JC. Treatment modalities for hypo-
spadias cripples. Plast Reconstr Surg. 2000;105:600–8. https://​doi.​org/​10.​
1097/​00006​534-​20000​2000-​00019.

	8.	 JAVA. Declaration of Helsinki world medical asso-
ciation declaration of Helsinki. Bull world Heal Organ. 
2013;79(373–374):S0042-96862001000400020.

	9.	 Eppley BL, Keating M, Rink R. A buccal mucosal harvesting technique 
for urethral reconstruction. J Urol. 1997;157:1268–70. https://​doi.​org/​10.​
1016/​S0022-​5347(01)​64947-4.

	10.	 Webster GD, Brown MW, Koefoot RB, Sihelnick S. Suboptimal results in full 
thickness skin graft urethroplasty using an extrapenile skin donor site. J 
Urol. 1984;131:1082–3. https://​doi.​org/​10.​1016/​S0022-​5347(17)​50820-4.

	11.	 Mungadi IA, Ugboko VI. Oral mucosa grafts for urethral reconstruction. 
Ann Afr Med. 2009;8:203–9.

	12.	 Bhat A, Mandal AK. Acute postoperative complications of hypospadias 
repair. Indian J Urol. 2008;24:241. https://​doi.​org/​10.​4103/​0970-​1591.​
40622.

	13.	 Hansson E, Becker M, Aberg M, Svensson H. Analysis of complications 
after repair of hypospadias. Scand J Plast Reconstr Surg Hand Surg. 
2007;41:120–4.

	14.	 Spilotros M, Sihra N, Malde S, et al. Buccal mucosal graft urethroplasty in 
men-risk factors for recurrence and complications: a third referral centre 
experience in anterior urethroplasty using buccal mucosal graft. Transl 
Androl Urol. 2017;6:510–6. https://​doi.​org/​10.​21037/​tau.​2017.​03.​69.

	15.	 Navai N, Erickson BA, Zhao LC, et al. Complications following urethral 
reconstructive surgery: a 6 year experience. Int braz j urol. 2008;34:594–
601. https://​doi.​org/​10.​1590/​S1677-​55382​00800​05000​08.

	16	 Hensle TW, Kearney MC, Bingham JB, et al. Buccal mucosa grafts for 
hypospadias surgery: long-term results. J Urol. 2002;108(4 Part 2):1734–7.

	17.	 Tonnhofer U, Hiess M, Metzelder M, et al. Midline Incision of a graft in 
staged hypospadias repair-feasible and durable? Front Pediatr. 2019;0:60. 
https://​doi.​org/​10.​3389/​FPED.​2019.​00060.

	18.	 Barbagli G, De Angelis M, Palminteri E, Lazzeri M. Failed hypospadias 
repair presenting in adults. Eur Urol. 2006;49:887–95. https://​doi.​org/​10.​
1016/J.​EURURO.​2006.​01.​027.

	19.	 Maarouf AM, Elsayed ER, Ragab A, et al. Buccal versus lingual mucosal 
graft urethroplasty for complex hypospadias repair. J Pediatr Urol. 
2013;9:754–8. https://​doi.​org/​10.​1016/j.​jpurol.​2012.​08.​013.

	20.	 Tahmeedullah A, Khan AT, Obaidullah A. Comparison of prepucial skin, 
postauricular skin and buccal mucosal graft results in hypospadias repair. 
J Coll Phys Surg Pakistan. 2003;13:515–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.jpurol.2015.12.002
https://doi.org/10.1016/j.jpurol.2015.12.002
https://doi.org/10.2147/RRU.S142989
https://doi.org/10.4103/0970-1591.40618
https://doi.org/10.1016/S0007-1226(95)90023-3
https://doi.org/10.1097/00006534-200002000-00019
https://doi.org/10.1097/00006534-200002000-00019
https://doi.org/10.1016/S0022-5347(01)64947-4
https://doi.org/10.1016/S0022-5347(01)64947-4
https://doi.org/10.1016/S0022-5347(17)50820-4
https://doi.org/10.4103/0970-1591.40622
https://doi.org/10.4103/0970-1591.40622
https://doi.org/10.21037/tau.2017.03.69
https://doi.org/10.1590/S1677-55382008000500008
https://doi.org/10.3389/FPED.2019.00060
https://doi.org/10.1016/J.EURURO.2006.01.027
https://doi.org/10.1016/J.EURURO.2006.01.027
https://doi.org/10.1016/j.jpurol.2012.08.013

	Buccal versus skin graft for two-stage repair of complex hypospadias: an Egyptian center experience
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design and patients
	Data collection and procedures
	Study’s outcomes
	Statistical analysis

	Results
	Discussion
	Late complications
	Acknowledgements
	References


