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Abstract: Absorbable sutures of different filament structure and absorption profile are commonly used for the repair of
paediatric urological pathologies. Review of the literature shows that there is no consensus about the optimal suture technique
and the ideal suture material. The selected type of the suture material (either monofilament or braided and either fast absorbable
or long-term absorbable) as well as the suture technique (continuous or interrupted) are mainly based on the surgeon’s preference.
The present prospective observational study assessed, for the first time, the clinical performance of a new quick-absorbable
monofilament suture (Monosyn” Quick) made from a triblock copolymer in paediatric urology and compares the clinical
outcome to the available literature data. A total of 53 children were enrolled. The intraoperative handling of the sutures was
judged by the paediatric surgeons using a 5-point Likert scale (1: poor to 5: excellent). The handling parameters were knot
security, tensile strength, pliability and tissue drag. The outcomes of the wound healings were rated by the patients/parents and
observers (surgeons) using the Patient and Observer Scar Assessment Scale (POSAS) at 3 months +10 days after surgery. The
resulting hospital stay was short with an average of 1.32 +1.27 days. Neither wound healing complications nor other adverse
events occurred until 3 months after surgery. The mean POSAS value was 11.56 £5.84 for the Patient component and 12.52 £6.51
for the Observer component, indicating an excellent aesthetic result. All suture handling dimensions were mostly rated with 4 to
5 points revealing a comfortable and safe handling. In conclusion, this is the first study which prospectively evaluates the
handling and clinical outcomes of a quick absorbable, monofilament suture in paediatric urological repairs. Results indicate that
the investigated suture represents a viable suture for paediatric urological surgeries.
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have been related with adult male’s mental health and negative
self-perception, even after corrective surgery [1, 2].

It is crucial that the surgical procedure is performed under
optimal conditions. The suture material plays an important
part and should be characterized by easy handling, avoidance
of local reactions, and sufficient tensile for tissue adaptation in
order to facilitate the best possible aesthetic result.
Traditionally, quick-absorbable, braided sutures have been
used for skin closure in adults and children [3]. Epidermal
closure with absorbable sutures has the benefit that a suture
removal is not necessary, which is a certain advantage

1. Introduction

There are numerous urological pathologies in childhood i.e.
phimosis, undescended testis, dilatation of the upper urinary
tract (UUT) due to an obstruction of the ureteropelvic junction
(UPJ) or the ureterovesical junction (UVJ), hypospadias and
others. Genitourinary diseases need appropriate treatment,
often surgical. They frequently have an impact on long-term
quality of life. Focusing on non-oncological diseases, apart
from the merely functional outcomes, genitourinary diseases
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especially in paediatric patients. The European Association of
Urology includes absorbable sutures as a common practice in
the surgical correction of certain pathologies such as phimosis
and hypospadias [4] and their use has been linked to a lower
incidence of complications compared to non-absorbable
sutures for certain pathologies [5].

While there is a general agreement on the use of absorbable
sutures, the type of the suture technique (continuous or
interrupted) as well as the filament structure (monofilament or
multifilament braided) and the absorption profile (short-term
or long-term absorbable) of the suture material remains
debated. The choice of the suture technique and type of the
suture material is predominantly dictated by the surgeon’s
preference.

Sarhan et al. were the first who analysed the influence of the
suture technique (continuous subcuticular versus interrupted
subcuticular) on the complication rate following hypospadias
repair by using the Thiersch-Duplay technique (TIP) in a
randomised controlled trial [6]. The incidence of
postoperative complications after hypospadias repair is 1-24%
[7]. Urethrocutaneous fistula and meatal stenosis are common
complications occurring after hypospadias repair and recent
studies reported rates up to 16% and 9%, respectively [6, 8].
Sarhan et al. reported an overall complication rate of 13.5%,
which consisted of fistula (10%), meatal stenosis (3.75%) and
dehiscence (2.5%). They concluded that the suture technique
had no influence on the outcome of the TIP urethroplasty,
because the overall complication rate was comparable
between the continuous and the interrupted suture group
(12.5% vs. 15%, respectively). These findings were
confirmed by another randomised study performed in 2019 by
Grupta et al. who compared the interrupted and continuous
suture urethroplasty in tubularised incised plate hypospadias
repair. [9]. Similar complication rates were found with respect
to urethrocutaneous fistula, wound dehiscence, wound
infection and meatal stenosis in both suture technique groups.

Previously performed RCT concluded that the success rate
of hypospadias repair is mostly influenced by patient age,
hypospadias type, urethral plate width, type of repair and the
experience of the procedure applied [6, 8, 10]. Whereas the
type of suture technique seems to have no influence on the
occurrence of complications, however, due to the small
sample size of the studies it was mentioned that larger studies
are required to support this conclusion.

The review of the literature showed no consensus about the
optimal suture type. Several studies have compared the
clinical outcome of braided fast absorbable suture versus
monofilament mid-term or long-term absorbable sutures for
hypospadias repair [10-15]. The comparison of braided fast
absorbable polyglactin sutures with monofilament long-term
absorbable polydioxanone sutures showed that complications
were more prevalent in the polyglactin group, especially with
regard to a urethrocutaneous fistula. Therefore, the authors
favoured the use of a monofilament long-term absorbable
suture because it is associated with a lower complication rate
[10, 11, 13-15]. Guarino et al. analysed the result of
hypospadias repair using either a fast absorbable

monofilament polyglytone suture or a long-term absorbable
monofilament polydiaxanone suture [12]. No significant
difference could be seen in terms of urethral fistula,
dehiscence and infection. Both sutures were assessed as
suitable for hypospadias repair in small children, but the use of
a polyglytone suture seems to be beneficial because of its
faster absorption time combined with an adequate tensile

strength [12].
A new fast-absorbable monofilament suture made from a
triblock  copolymer  comprising  glycolide  (72%),

g-caprolactone (14%) and trimethylene carbonate (14%)
named Monosyn” Quick was released in 2016. This suture
material loses 50% of its tensile strength 7 days after
implantation. The tensile strength is completely lost after
14-21 days and the suture material is fully absorbed after 56
days post implantation.

The present study was designed to systematically assess for
the first time the clinical performance of a new
quick-absorbable, monofilament suture (Monosyn® Quick) in
several paediatric urological surgeries under daily clinical
practice and to compare the outcome with available literature
data.

2. Methods

2.1. Study Design: Participants and Ethical Consideration

The study design was a prospective, monocentric,
single-arm, observational cohort study to systematically
analyse the clinical performance of Monosyn® Quick sutures
in paediatric urological procedures. Enrollment took place
between September 2018 and May 2019 at a university
hospital in Germany. The patients were recruited from the
patient population treated at the participating clinic as part of
daily clinical routine according to the hospital’s standard. The
first child was enrolled on 5 September 2018. The 3-month
follow-up of the study population was completed on 4
September 2019. The participating patients were examined on
the day of discharge and 3 months after surgery. No additional
follow-up visits were performed for this observational study.

Inclusion criteria were paediatric patients undergoing
urological intervention (e.g. circumcision, orchidopexy,
hypospadias repair) under the use of Monosyn® Quick sutures.
No exclusion criteria were selected. The suture material was
Monosyn® Quick manufactured by B. Braun Surgical S. A.,
Rubi, Spain. The interrupted transcutaneous or the continuous
intracutaneous suture technique was chosen for epidermal
closure. The suture material was used according to the
instruction of use. Regular monitoring visits were performed
at the hospital to ensure the quality and validity of the data.
Data collection was performed in a paper-based Case Report
Form (CRF) and transferred by data management to an online
database owned by the study sponsor.

The study was conducted according to the Declaration of
Helsinki and registered in clinicaltrials.gov (28 Nov. 2017)
before start of recruitment [NCTO03355001]. The -ethics
committee of the University Hospital Frankfurt, Germany,
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endorsed the study design prior to patient acquisition (ref. no.
101/18 on 9 July 2018). Before inclusion in the study, a
written informed consent was obtained from the patients
and/or parents. Included were only paediatric patients under
the age of 18. The present study is reported online with the
STROCSS Guideline, which is a standard for the publication
of cohort studies [16].

2.2. Qutcomes

The handling properties of the sutures were assessed by the
surgeons during the skin adaptation. Performance was
documented by using a 5-point Likert scale (5: excellent, 4:
very good, 3: good, 2: satisfactory, 1: poor) after each
urological intervention. The following handling categories
were judged: knot security, tensile strength, pliability and
tissue drag. Thread rupture, knots in the thread, a bent thread
and a defect in needle-thread attachment were classified as
suture-related complications.

Efficacy was evaluated based on the evaluation of the
aesthetic wound healing result 3 months postoperatively using
the Patient Observer Scar Assessment-Scale (POSAS).
POSAS is an internationally validated and reliable measure
for the assessment of scar quality [17]. The surgeon used the
Observer component of the POSAS to assess the cosmetic
outcome of the wound. The Observer component of the
POSAS scale evaluates 6 different dimensions, each one
having a 10-level rating scale (from 1 [normal skin] to 10
[worst scar imaginable]) and consists of the following criteria:
1) vascularity (presence of vessels in the scar tissue assessed
by the amount of redness tested by the amount of blood return
after blanching with a piece of plexiglass; 2) pigmentation
(brownish coloration of the scar by pigmentation; apply
transparent plexiglass to the skin with moderate pressure to
eliminate the effect of vascularity; 3) thickness (average
distance between the subcuticular-dermal border and the
epidermal surface of the scar; 4) relief (the extent to which
surface irregularities are present, preferably compared with
adjacent normal skin); 5) pliability (suppleness of the scar
tested by wrinkling the scar between the thumb and index
finger); 6) surface area (surface area of the scar in relation to
the original wound area). The Patient component of POSAS
includes six questions which had to be answered using a
10-point Likert scale (1: like normal to 10: very different from
normal skin). In the present study, the assessment was mainly
made by the parents because most patients were too young to
evaluate on their own. The POSAS score ranges from a
minimum of 6 points to a maximum of 60 points for each
component.

The safety evaluation of the suture material was achieved
by analysing the incidences of wound dehiscence, surgical site
infection, tissue reaction, allergic reaction, seroma formation,
fistula or abscess formation and haematoma as well as the
need for thread removal due to incomplete or non-absorption
of the suture until 3 months after surgery. In addition, the
length of hospital stay was reported.

2.3. Statistical Methods and Sample Size

All paediatric patients who underwent urological surgery
with Monosyn®™ Quick for skin closure without any protocol
violation were included in the per-protocol analysis. A sample
size calculation was not performed. The sample size was
determined based on the number of patients, which could be
enrolled in a small monocentric study within a reasonable time
period. We hypothesized that a population of 50 paediatric
patients would be large enough for evaluation. The outcome of
this cohort study was descriptively analysed. SAS software
version 9.4 (SAS Institute Inc. Cary, NC, USA) was used for
statistical analysis. Missing data were not replaced by
estimates, but analysed as such. Variables with metric or
ordinal scale were summarised with number of patients (N),
minimum (Min.), maximum (Max.), median, mean and
standard deviation (SD). Categorical variables were
summarised by category to absolute (N) and relative (%)
frequency, with missing values having their own category.

3. Results

3.1. Recruitment and Follow-up Examination

The cohort included 53 consecutive patients. Monosyn®
Quick sutures were applied in all cases for skin closure in
various urological repairs. One case was lost to FU 3 months
after surgery (Figure 1).

Screening
N > 53 patients

Inclusion
N= 53 patients

Surgery
N= 53 patients

|

Discharge
N= 53 patients

\}, N=1 lost to FU

3 months after surgery
N= 52 patients

Figure 1. Flow chart of the study.

3.2. Demographics and Baseline Characteristics

The paediatric population comprised 18 infants (<1 years),
30 children and toddlers (age >1-11 years) and five
adolescents (12-18 years). The demographic data of the
subgroups are shown in Table 1.
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Table 1. Demographic data of the study cohort.

Parameter Subgroup Number (N) Median (Range min. - max.) Mean (SD)
All 53 2.25(0.33 — 16.58) 429 (4.52)
Y- Infant 18 0.83 (0.33 — 1.00) 0.81 (0.15)
gely Child 30 3.00 (1.08 — 11.83) 4.72 (3.38)
Adolescent 5 14.08 (12.25 — 16.58) 14.22 (1.94)
All 53 13.00 (6.00 — 78.00) 19.48 (16.13)
. Infant 18 9.00 (6.00 — 11. 00) 8.71 (1.35)
Weight (kg) Child 30 15.50 (7.60 — 50.00) 20.01 (11.45)
Adolescent 5 52.00 (30.00 — 78.00) 55.00 (17.94)
All 53 89.00 (62.00 — 180.00) 100.74 (32.54)
. Infant 18 74.00 (62.00 — 80.00) 72.78 (5.26)
Height (cm) Child 30 97.50 (76.00 — 162.00) 106.80 (25.05)
Adolescent 5 162.00 (152.00-180.00) 165.00 (12.08)
All 53 16.62 (11.63 —25.47) 16.72 (2.78)
, Infant 18 16.44 (11.98 — 20.09) 16.45 (1.95)
BMI (kg/m’) Child 30 16.53 (11.63 — 21.37) 16.36 (2.54)
Adolescent 5 20.06 (12.33 — 25.47) 19.88 (4.90)

3.3. Intraoperative Details

The main indication for surgery was orchidopexy followed
by hypospadias repair, Table 2. The mean operative time for
all urological interventions was 71.58 £38.17 min., whereby
hypospadias repairs accounted for the longest operative time.
All inguinal skin closures in orchidopexy (N=40) were

performed by the continuous-intracutaneous suture technique.

Scrotal skin was closed by using an
interrupted-transcutaneous suture technique. Hypospadias

repairs and circumcisions were performed by using the
interrupted-transcutaneous  suture  technique. Monosyn®
Quick United States Pharmacopoeia size (USP) 5/0 attached
to a DSMP 11 needle was the preferred suture for skin
closure in orchidopexy, while in hypospadias repairs USP 6/0
with DGMP 11 needle was the most frequently used material.
The median number of threads applied for tissue adaptation
was 1 for all urological interventions. The number of threads
per indication is shown in Table 2.

Table 2. Intrasurgical data.

Parameter Number (N) Median (Range) Mean (SD)
Reason for surgery
Orchidopexy A7)
Hypospadias 10 (18.87%)
Buried penis 1 (1.89%)
Circumcision + orchidopexy 1 (1.89%)
Circumcision + penoscrotal transposition 1 (1.89%)
Duration of surgery (min)
All 53 63.00 (18.00 —227.00) 71.58 (38.17)
Orchidopexy 40 60.00 (18.00 — 180.00) 60.88 (29.41)
Hypospadias 10 101.00 (40.00 —227.00) 101 (48.70)
Buried penis 1 72.00 (72.00 — 72.00)
Circumcision + orchidopexy 1 87.00 (87.00 — 87.00)
Circumcision+ penoscrotal transposition 1 90.00 (90.00 — 90.00)
Suture technique
Continuous/intracutaneous 40
Interrupted/transcutaneous 53
Type of thread
USP 4/0 with DSMP19 1
USP 5/0 with DSMP 11 40
USP 6/0 with DGMP 11 11
Combination of USP 5/0 and USP 6/0 1
Number of threads
All 1.0 (1-5)
Orchidopexy 1.0 (1-2)
Hypospadias 2.5 (1-5)
3.4. Handling of the Suture Material 3.5. Hospital Stay

All handling categories were predominately judged with
4-5 points from the 5-point Likert scale, indicating that the
suture material was very good to excellent to handle, Figure 2.

For post-surgical length of hospital stay, an average of 1.32
+1.27 days was reported, ranging from 0 to 6 days after
surgery. Children who underwent an orchidopexy left the



Journal of Surgery 2023; 11(6): 124-131 128

clinic either on the day of surgery or one day postoperatively.
After hypospadias repair, paediatric patients usually stayed in

the hospital for 2 days.

Pliability
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Tensile strength

Knot secrurity
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Figure 2. Handling categories of the suture material.
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Figure 3. Patient assessment of scar quality: POSAS patient component.
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Figure 4. Observer assessment of scar quality: POSAS observer component.

3.6. Scar Assessment Using the POSAS

Scar quality assessment was performed by surgeons as
well as the patients/parents 3 months postoperatively. The
patient component of the POSAS was mainly rated by the
parents due to the children’s age. The POSAS results are
shown in Figures 3 and 4. The total POSAS score of the

patient dimensions was 11.56 £5.84 and 12.52+6.51 for the
observer dimensions. The overall appearance of the scar was
judged by the parents/patients with 2.31 +1.54 [min.1.00 —
max. 8.00] and with 1.90 £1.07 [min. 1.00 — max. 7.00] by
the surgeons. The outcome indicated that the wound healing
was excellent in the observer’s as well as in the
patient’s/parent’s view. The patient’s and observer’s
assessments were largely consistent.

3.7. Complications

We analysed the incidence of common complications
following surgical skin closure. Neither wound dehiscence
nor wound infection or delayed wound healing was observed.
In addition, no urethrocutancous fistula, meatal stenosis,
urethral stricture, tissue reaction, bleeding, allergic reaction
or inflammatory reaction was reported until 3 months
postoperatively. All threads were left in situ due to their
absorbable feature and the uncomplicated postoperative
courses. During knot-tying, two threads ruptured and were
recorded as suture-related device defects.

4. Discussion

To our knowledge, this is the first prospective study
analysing the clinical performance of a quick-absorbable,
monofilament suture (Monosyn® Quick) for wound closure in
various paediatric urological operative repairs. The rate of
wound healing complications after interrupted intracutaneous
or continuous intracutaneous suture application was 0%.
Intra-surgical handling was rated as very good by the
applying surgeons, while the aesthetic outcome 3 months
after surgery using the POSAS assessment was rated as
excellent by both observer and patient/parent.

Fast-absorbing, braided, multifilament sutures, such as
Vicryl® Rapide (polyglactin 910), are widely used for severe
surgical procedures and have been evaluated as a good
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alternative to non-absorbable sutures or slow-absorbable
sutures in several surgical indications in the paediatric and
young adult population [18-21].

In urologic procedures, absorbable sutures have been
reviewed in several studies and are considered an adequate
choice of treatment. Giri et al. retrospectively reviewed
medical records of patients who underwent laparoscopic
pyeloplasty from January 2013 to May 2014. A total of 37
patients received the surgical procedure wusing a
delayed-absorbable suture (4-0 Vicryl®) applied in a
continuous suture technique. Patients were followed up for 3
months. Postoperatively, no urinary leak was detected; urinary
tract infections were found in 2 patients [22]. Results of this
study showed that delayed-absorbable sutures such as Vicryl®™
seem to be adequate in paediatric and young patients, being
associated with a small proportion of patients suffering of
postoperative complications.

Whilst the use of absorbable sutures for hypospadias repair
has been universally accepted, there is no general agreement
on the suture technique (continuous or interrupted). The most
common complication after hypospadias is the occurrence of
an urethrocutaneous fistula. Depending on the suture
technique the reported fistula rate ranges from 9 to 23% [2,
23]. To analyse the effect of the suture technique on the
clinical outcome of the hypospadias repair, Gypta et al.
performed a randomised controlled trial for primary anterior
hypospadias repair comparing an interrupted subcuticular
suture versus a continuous subcuticular suture in 100 boys (12
to 66 months old) [9]. The clinical outcome measures included
assessment of postoperative complications and aesthetic
appearance. Patients were examined monthly for the first 6
months and then every 6 months with a maximal duration of 3
years. Assessors were blinded to the applied suture technique.
There was no difference regarding complications. The most
common complication was the occurrence of an
urethrocutaneous fistula, with 12% in the interrupted and 14%
in the continuous suture group. A partial glans dehiscence was
seen in one patient in each group. In addition, one wound
infection, one meatal stenosis and one urethral stricture
occurred in each treatment group. The total complication rate
was 20% in the interrupted group and 22% in the continuous
group. Satisfaction with the aesthetic appearance was judged
in all patients with a score of 8-9. The authors concluded that
the type of suture technique has no influence on the clinical
outcome following hypospadias repairs. The choice of the
suture technique mainly depends on the preference of the
surgeon.

Similar results were found by Sarhan et al. [6]. They also
investigated the continuous suture technique versus the
interrupted suture technique for hypospadias repair in 80 boys
randomly distributed to both suture groups. Complications
developed in 11 patients and consisted of 8 fistulas, 2
dehiscences and three meatal stenoses. The complication rate
was independent of the used suture technique.

To investigate the effect of the suture material on the
clinical outcome after hypospadias interventions, several
prospective and retrospective studies have been conducted in

the past.

A retrospective analysis of a paediatric population
consisting of 80 patients with hypospadias that underwent
tubularised incised plate (TIP) urethroplasty between
November 2007 and March 2012 assessed factors that might
influence the safety outcome. The neourethra was tabularized
over a tube with either absorbable Maxon® suture in 28
patients or with 6/0 Vicryl® suture in 58 patients. All surgeries
were performed by one surgeon, follow-up was at least one
year and the presence of complications requiring reoperation
and general appearance was recorded. Reoperation was
needed in 19 boys (23.75%) due to urethrocutaneous fistula
(15%), a complete disruption of the repair (3.75%) and meatal
stenosis (4%). The observed complication rate was 25% in the
Maxon®” group and 21% in the Vicryl® group. The authors
concluded that the type of hypospadias influences the
complication rate and that a better outcome depends on the
experience of the surgeon [8].

Mohamed et al. performed a prospective study which
evaluated 55 patients who received polyglactin (PGA) and 50
patients who obtained polydioxanone (PDO) based suture
material for hypospadias repair. The aim of the study was to
analyse the complication rate, especially the rate of
urethrocutaneous fistulas. Total complication rate including
different types of adverse events 6 months after surgery was
34% in the PGA group and 10.9% in the PDO group. The most
frequent complication in the study was urethrocutaneous
fistula development (18.1%), with 13.3% urethrocutaneous
fistula in the PGA group compared to 4.8% in the PDO group.
Another significant complication was meatal stenosis (10.5%),
which occurred in 9 PGA patents (8.6%) and 2 PDO patients
(3.6%). It was summarised that PDO leads to a better outcome,
because of its lower rate of urethrocutaneous fistulas. Factors
that could influence the development of urethrocutaneous
fistula were identified as type of hypospadias, type of repair,
stage of repair, type of suture material and meatal stenosis
[10].

A cohort study of Shirazi et al. comprised 583 children aged
1-7 years who had undergone an operative repair of
hypospadias. The retrospective analysis compared the
post-urethroplasty complication rate between a Vicryl® and a
polydioxanone (PDO) suture group. A total of 60 patients
(10.3%) developed a complication consisting of
urethrocutaneous fistulas (N=39, 6.7%), meatal stenoses
(N=10, 1.7%), urethral strictures (N=7, 1.2%) and glans
dehiscence (N=4, 0.7%). The comparison revealed that the
complication rate was higher with Vicryl® than with PDO
(15.1% vs. 5.3%, respectively), [11]. Authors suggested the
use of long-term absorbable PDO sutures due to their lower
complication rate.

In our cohort group, neither urethrocutaneous fistulas nor
meatal stenoses or urethral strictures or glans dehiscences
were observed during a 3-month follow-up. Both continuous
intracutaneous and interrupted transcutaneous suture
techniques were used and both led to an excellent clinical
outcome without complications. We used a quick-absorbable
monofilament suture (Monosyn® Quick) for tissue adaptation.
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The tensile strength and total absorption time of Monosyn®
Quick ranged between that of fast-absorbable-braided PGA
and standard braided PGA suture. Monosyn® Quick loses its
tensile strength much quicker and is completely absorbed
much faster than PDO sutures.

Limitations of our study are the short-follow-up time of 3
months after surgery, which may not allow to detect mid- and
long-term complications regarding scar tissue remodelling.
Another limitation is the small sample size and the
observational design without a control group.

In our prospective consecutive cohort study we included a
paediatric population which underwent common urologic
surgeries frequently performed in that age group. Our results
indicate that the tested quick-absorbable monofilament suture
(Monosyn® Quick) may be a valuable alternative to the
existing slower absorbable monofilament sutures, especially
on the basis of a low complication rate and very good POSAS
rating in our small cohort.

5. Conclusion

Our findings indicate that Monosyn"Quick is safe and
effective for skin closures in different paediatric urological
interventions. The suture material offers a very good
intraoperative handling and leads to an excellent aesthetic
outcome. Therefore, Monosyn”™ Quick is a good alternative to
other suture materials used for paediatric urological surgical
procedures such as fast-absorbable or standard absorbable
braided PGA sutures or long-term absorbable monofilament
PDO sutures.
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