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ABSTRACT

Introduction: The results of hypospadias surgery had improved greatly over the last decades and the
surgical techniques are still evolving. One of the most important steps in the success of surgery is the
urinary diversion. Updated guidelines recommend the use of an appropriate sized silastic catheter just
inside the bladder and for limited duration to improve the results.

Material and methods: This cross section study involved 71 consecutive patients who underwent
hypospadias surgery from January, 2018 to August 2020. The external part of urethral catheter was
incised into wings which were anchored to the glans circumferentially to prevent stent displacement, we
incised the catheter into 4 wings in most patients. None of the wings should be placed over the suture line
at the glans to prevent pressure necrosis and wound disruption. The aim of study is to present our new
modification in catheter fixation technique in hypospadias surgery to prevent inadvertent catheter
removal postoperatively.

Discussion: Most of the patients had no complications (85.92%). The commonest reported
complications were meatal stenosis and fistula, and other complications were rare. No catheter related
complications were reported.

Conclusions: Repositioning of the catheter after inadvertent removal may result in anastomotic
disruption or fistula. The catheter should be inserted inside the bladder rather than making it a urethral
stent. Advantages of our technique were a steadier catheter, the catheter is made as short as possible
which decrease the chance of blockage, more easily handled catheter as napkin can be applied easily, and

easier removal of catheter.
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INTRODUCTION

ypospadias is defined as an incomplete

virilization of the genital tubercle that
result in an ectopic urethral opening on the
ventral aspect of the penis anywhere from the
glans penis to the perineum with or without a
ventral curvature and a ventral pre-pucial defect.
Successful hypospadias surgery is defined as
achieving a straight penis at erection and an
external meatus near the tip that permits normal
voiding in standing position, normal sexual
intercourse, and a satisfactory cosmetic
appearance. Myriads of surgical techniques and
practice regarding hypospadias surgery are
described and still the scope of hypospadias
surgery is under evolution [1-5].

Hypospadias is classified according to the
location of the meatus into 3 types: anterior
hypospadias which account for around 50% of
the cases, in this type the meatus is located in the
glans or in the subcoronal region, middle
hypospadias which constitutes around 30% of
the cases, in this type the meatus is located in
shaft of the penis, and the posterior hypospadias
which constitutes around 20% of the cases, in
this type the meatus is present in the penoscrotal
junction, the scrotum, or the perineum [6].

Hypospadias may be associated with some
other  congenital malformations including
anomalies of the upper or the lower urinary tract,
the presence of associated anomalies increase the
severity of hypospadias [6].

The results of hypospadias surgery had
improved greatly over the last decades and the
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techniques for repairs are still evolving. The
ideal surgical repair for the proximal
hypospadias is the two staged repair. Numerous
techniques are currently performed to correct the
associated chordee [6, 7].

Before surgery evaluation is required
including ultrasonography, endoscopy which
will visualize the prostatic utricle thus avoiding
problems during catheterization, micturating
cystourethrogram, and sometimes karyotyping in
severe cases when the genitalia is ambiguous,
this will also exclude intersex anomalies.
Detailed preoperative assessment will help to
decide the plan for surgery, sometimes the plan
of surgery is changed at table during surgery
according to the case [6, 8].

The main points that will determine the
success of hypospadias surgery are; the timing of
surgery, best results are achieved when surgery
is done between 6-18 months, meticulous
dissection and approximation of tissues, the use
of  magnification loops, microsurgical
instruments, the use of appropriate suture
material, minimum and a pin point use of
electrocautery, tension free repair, maintaining
the vascularity of all the layers, and a single
staged repair whenever possible and epithelial
inversion. Some of the patients may require a
staged procedure. Hormonal therapy is
sometimes required for patients with small size
penis or those with repeated surgery. This may
be given systemically or locally, although there
is no general agreement about their usage [6, 9].

One of the most important steps in the
success of surgery is the urinary diversion, there
still a great debate whether the rate of
complication is higher in those stented or the
non-stented repairs. The rate may be increases in
patients who developed urinary retention and
require catheterization after that. Update
guidelines recommend the use of an appropriate
sized silastic catheter just inside the bladder and
for limited duration for example one week have
been shown to improve the results. The most
important points that require special attention
after surgery are; catheter care, appropriate
dressing, antibiotics and analgesics [6].

There are numerous types of surgeries for
hypospadias, and the technique of surgery is
demanding and require great experience, it is
recommended that the surgery must be done by a
surgeon who can master at least 6 techniques ad
have a work experience of around 50 cases under
supervision of a senior surgeon. [3, 6]

Hormonal therapy is indicated in a group of
selected patients such as those with very small
sized penis or those with repeated surgeries.
Systemic B-HCG, testosterone, or
dihydrotestosterone may sometimes be used.
Local testosterone creams are sometimes used,
the use of hormonal stimulation therapy aimed to
increase the penile length significantly, enhance
both the vascularity and the thickness of corpus
spongiosum, and may reduce the severity of
hypospadias. [6]

The presence of more than 250 techniques for
hypospadias repair indicate the lack of
uniformity of the complication rates. There is a
great number of possible complication that occur
after hypospadias surgery, such as bleeding,
hematoma, fistula, meatal stenosis, infection,
dehiscence of the wound, flap necrosis, urethral
stricture, diverticulum of the urethra, persistence
of the penile curvature, hairy urethra with stone
formation, bladder spasms, penile torsion,
unfavorable cosmetic outcome, together with
other functional, sexual, and psychological
problems. Inadvertent stent displacement is
regarded one of the acute complications. The use
of late absorbable suture materials is appropriate,
polyglactin suture material or PDS are
appropriate for closure of the innermost layer
with epithelial inversion, while polyglyconate
suture material can used for other layers. [1, 4-6,
10, 11]

The urinary catheter should be inserted inside
the bladder rather than making it as a urethral
stent. Numerous catheter related problems have
been reported such as blocking of the catheter,
kinking, inadvertent catheter removal, and
catheter knot. Blockage may be due to blood clot
or dehydration, this problem can be managed by
irrigation with sterile saline. Repositioning of the
catheter after inadvertent removal may result in
anastomotic disruption, authors recommend that
inadvertent removal of the catheter within the
first 48 hours is best managed with the insertion
of supra-pubic catheter, inadvertent removal is
found to be one of the most important causes for
the development of meatal stenosis and fistula
development. Knotting of the catheter is very
rare and may occur in cases when a too long
catheter is inserted which result in intra-vesical
coiling [5, 9].

The aim of study is to present our new
modification in catheter fixation technique in
hypospadias surgery to prevent inadvertent
catheter removal postoperatively.
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Patients and methods:

Registration: In accordance to the World
Medical Association's Declaration of Helsinki
2013, the work of this article is registered in the
Research Registry, and the unique identifying
number is: researchregistry 6497.

The link to the registration page is:

https://www.researchregistry.com/browse-the-
registry#home/reqgistrationdetails/60124eb810b5
2a001c90418f/
Study design: This is a cross sectional study
which involved 71 consecutive patients who
underwent surgery for hypospadias from the
period from January, 2018 to August 2020. The
operations were performed by 2 surgeons who
are specialized in the field of pediatric surgery
and urosurgery. Patients then followed for at
least 1 year after surgery to for any possible
complications related to surgery.

Before surgery, detailed examination is
mandatory which include estimation of the size
of the penis, shape of the glans, site of the
meatus, the development of the urethral plate,
the length of the hypoplastic urethra, the
presence or absence of chordee and its severity,

the dorsal hood, the scrotal and testicular
development, and any other associated
congenital anomalies. Occasionally probing may
be done to exclude the possibility of duplication
of the urethra.

All surgeries were performed under general
anesthesia, patients received a dose of 2™
generation cephalosporin group at induction of
anesthesia. A stay suture is fixed to the tip of the
glans penis which was used for traction, then the
urethral plate was incised from the tip of the
glans at the site of the future external meatus
down to a suitable length. The urethra was then
sutured over 8 Fch catheter using 6/0 PDS suture
material, the second layer of subcutaneous tissue
was then sutured using 6/0 PDS suture material.
Then the glans was sutured over the urethra
using 6/0 polyglactin in a subcuticular manner.
Associated malformations such as chordee,
hernias, hydrocele, or undescended testis were
dealt with accordingly. The modification is in
the urethral catheter which was incised into 2, 3,
or 4 wings, each of them was anchored to the
skin circumferentially to prevent movement of
the stent which is the main point that determine
the success of the operation. (Figures 1-9).

Fig. (1): A picture showing the tip of the catheter after being divided into 4 wings.
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Figure (3): An intraoperative picture showing cutting of the urinary catheter to an appropriate distance from the
meatus.
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Fig. (4): An intraoperative picture showing cutting of the outside part of the catheter to 3 or 4 wings which will
be then fixed to the Ians.

fl
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: An intraoperative picture showing the outside part of the catheter after being divided into 3 or 4 wings
which will be then fixed to the glans.
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Fig. (5)
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Fi‘g. (7): An intraoperative bicture showing the fiation of each of the 4 wings of thé catheter to the glans.
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Fig. (8): An intraoperative picture showing the fixation of each of the 3 wings of the catheter to the glans which
can be divided into 3 wings too.
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Fig. (9): An intraoperative picture showing the free streaming of the urine from the catheter after fixation of the
wings of the catheter to the glans.
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The dressings were removed on the 5"

RESULTS
postoperative period and the catheter was
removed on the 8" postoperative day. In most patients no associated anomalies
The work of this article has been reported in

were reported, however some patients had
line with the PROCESS criteria [12]. associated chordee, hernia, hydrocele, and

undescended testis

(Figure 10).
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Fig. (10): A simple bar chart showing the rate of the associated anomalies.

In the majority of patients, no complications were reported (85.92%), the complication rate was
14.08%. (Figure 11).

Count

Mo complications

Yes
Complications

Fig. (11): A simple bar chart showing the rate of the complications among our patients.

Meatal stenosis and fistula were the most common reported complications. No any catheter related
complications were reported among our patients. (Table 1).
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Table (1): Showing the types of the complications among our patients.

Type of complication Frequency Percent
No complications 61 85.92
Meatal stenosis 4 5.6
Fistula 4 5.6
Infection 1 1.4
Infection + Partial wound disruption 1 1.4
Catheter related complications 0 0

DISCUSSION

There are numerous types of surgeries for
hypospadias, and the technique of surgery is
demanding and require great experience, it is
recommended that the surgery must be done by a
surgeon who can master at least 6 techniques
and has a work experience of around 50 cases
under supervision of a senior surgeon [3, 6].

Before surgery, detailed examination is
mandatory which include estimation of the size
of the penis, shape of the glans, site of the
meatus, the development of the urethral plate,
the length of the hypoplastic urethra, the
presence or absence of chordee and its severity,
the dorsal hood, the scrotal and testicular
development, and any other associated
congenital anomalies. Occasionally probing may
be done to exclude the possibility of duplication
of the urethra. The rate of associated other
anomalies among our patients was 15.49%, they
included inguinal hernia, undescended testis, and
hydrocele. Chordee was reported in 8.45% of
our patients which was corrected during surgery
[6, 13, 14].

It is recommended by many authors that the
best age for performing surgery is between 6-18
months, there is a great reduction in the level of
anxiety when surgery is performed before 18
months, although some author found that there is
no increase rate of complications when surgery
is performed between 2-11 months [4, 15].

Hormonal therapy is indicated in a group of
selected patients such as those with very small
sized penis or those with repeated surgeries.
Systemic B-HCG, testosterone, or
dihydrotestosterone may sometimes be used.
Local testosterone creams are sometimes used,
the use of hormonal stimulation therapy aimed to
increase the penile length significantly, enhance
both the vascularity and the thickness of corpus
spongiosum, and may reduce the severity of
hypospadias [6].

The presence of more than 250 techniques for
hypospadias repair indicate the lack of
uniformity of the complication rates. There is a
great number of possible complications that
occur after hypospadias surgery, such as
bleeding, hematoma, fistula, meatal stenosis,
infection, dehiscence of the wound, flap
necrosis, urethral stricture, diverticulum of the
urethra, persistence of the penile curvature, hairy
urethra with stone formation, bladder spasms,
penile torsion, unfavorable cosmetic outcome,
together with other functional, sexual, and
psychological problems. Inadvertent stent
displacement is regarded as one of the acute
complications. The use of late absorbable suture
materials is appropriate, polyglactin suture
material or PDS are appropriate for closure of
the innermost layer with epithelial inversion,
while polyglyconate suture material can be used
for other layers [1, 4-6, 10, 11].

The rate of the reported complications in our
patients were 4.08% (10 patients) which is
regarded as an acceptable rate when compared to
the published data. The rate of complications
varies and depend on many factors such as the
severity of hypospadias, the age of patient, the
technique of surgery, and the experience of the
surgeon. Better results will be achieved when the
surgical team adhere to the principles of both
plastic and microsurgery, with a meticulous
preoperative plan, and judicious care in the
postoperative period [5, 16, 17].

Urethra-cutaneous fistula is the most
common reposted complication after
hypospadias surgery and varies from 5-40% of
the cases. This depend on the type of
hypospadias and the technique of closure, higher
rates are reported in posterior hypospadias when
compared to the anterior type. The use of
subcuticular suturing has significantly reduced
the fistula rate (around 5%), when compared to
other suturing techniques like the full thickness
suturing (up to 16%), in our cases the rate of
fistula occurrence was 5.6% (4 patients). This
rate is not higher than world published data.
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Second layer coverage have been shown to
greatly reduce the rate of fistula occurrence [6,
18-20].

The rate of meatal stenosis among our
patients was 5.6% (4 patients). The cause of
meatal stenosis is usually technical. This
complication is best avoided by generous
incision of the ventral and the lateral sides of the
glans at the site of the proposed neo-urethra,
together with an adequate development of the
tissue planes between the tips of the corpora and
tissue of the glans penis [4].

Mild infection was reported in 1.4% of our
patients (1 patient), and was reported in another
patient (1.4%) in association with partial wound
disruption. The incidence of infection is reported
to occur in up to 30% of patients. Preoperative
antibiotics and local application of antibiotics
greatly reduce the infection rate. Wound
dehiscence is a rare complication and in most
cases it is due to compromise of the blood
supply, tension applied during surgery, or
vigorous removal of the dressing [5].

No catheter related complications were
reported among our patients. During surgery,
surgeons must follow certain points when they
insert the catheter during, at start and once the
tube is inserted inside the bladder, a slow
catheter withdrawal should be performed until
there is no dribbling of urine indicating that the
tip of the catheter is located just distal to the
internal sphincter, then the tube should be
passed inside again slowly until the urine
reappear a gain indicating that the tip of the
catheter is just proximal to the internal sphincter,
lastly the catheter should be pushed inside for
further 2-3 cm and then anchored at this position
using the traction suture at the glans
penis. Following these points will greatly reduce
the catheter related complications. In our study
we modified the technique of catheter anchoring
in order to prevent inadvertent removal of the
catheter, the same steps of the insertion were
followed then the tip of the catheter was divided
into 3 or 4 wings which were then fixed to the
skin, this technique secured the stent and
prevented inadvertent catheter removal in any of
our patients. One of the very important points in
this technique is that none of the wings should
be placed over the suture line at the glans penis
to prevent pressure necrosis and wound
disruption [5].

Follow up is recommended after surgery and
also in the adult life, this should include any
possible complications, cosmetic appearance of

penis, functional outcome regarding micturition
and sexuality, and the quality of life in general
and psychosexual life. In our study most patients
had no complications, however the commonest
complication in our study was meatal stenosis
and fistula in 5.6% for each of them, infection
also was reported in 1.4%, and infection with
wound disruption in 1.4%. a study that was done
by JB Myers et al they showed that stricture was
the commonest complication, followed by fistula
and persistent hypospadias [1, 21].

CONCLUSIONS

The catheter should be inserted inside the
bladder rather than making it a urethral stent.
Repositioning of the catheter after inadvertent
removal may result in anastomotic disruption or
fistula. Advantages of our technique were a
steadier catheter, the catheter is made as short as
possible which decrease the chance of blockage,
more easily handled catheter as napkin can be
applied easily, and easier removal of catheter.
Further studies are required to include larger
number of patients with an extended periods of
follow up to evaluate this technique more.

RECOMMENDATIONS

Further studies are required to include larger
number of patients with an extended periods of
follow up to evaluate this technique more.
Informed consent: an informed written consent
was obtained from the parents before the
conduction of this study.
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