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Abstract

Introduction Omphalocele (OM) is a congenital defect of
the abdominal wall. The main goal of thesurgical man-
agement is the survival of the neonate. However, the
residual scarfollowing the surgery can be extremely bur-
densome and negatively impact the qualityof life (QoL) of
these patients. The aim of this study is to assess the cos-
metic results ofthe surgical treatment, the level of satis-
faction of patients and surgeons, and theinfluence of the
scar on the QoL of the patient.

Materials and methods We conducted an observational
retrospective cross-sectional study collecting all datare-
garding patients born with OM, operated at our Centre
between 1998 and 2021. Thecosmetic results of the surgi-
cal repair were evaluated using the validated Patient and
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Observer Scar Assessment Scale (POSAS). The assessment
of the quality of lifedetermined by the presence of the scar
was conducted using PedQL 4.0. At last, thepatients were
visited by two paediatric surgeons and a medical student,
which thenscored the cosmetic result of the scar. Statistical
analysis was conducted withSpearman linear correlation
and Mann—Whitney test. A P-value below 0.05 was con-
sidered statistically significant.

Results In our study, we included a total of 19 patients,
with a mean of 12 years of age at thetime of the evaluation.
The parameters with the major influence on the patient’s
generalopinion of the scar were stiffness, thickness, and
irregularity. We discovered significantdifferences in med-
ian values of all scores between the giant OM group and
the nongiantOM group, in favour of the latter. Finally, we
found a low grade of concordancebetween PedsQL filled
by parents and patients.

Conclusion The POSAS scale is a valid, feasible, and
reliable tool for the assessment of the aesthetic outcome of
surgical procedures. The original size of the defect is the
most important factor acting on the result. However, it is
crucial that any decision on plastic surgery to improve the
looks of the scar must be postponed to the adult age of the
patient.

Level of Evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.
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Introduction

Omphalocele (OM) is a congenital defect of the abdominal
wall, caused by a failure of the abdominal contents to
return into their cavity by week 10 of gestation [1]. Dif-
ferently from in gastroschisis, the defect is located on the
median line and the viscera herniate into a three-layered
sac, formed by visceral peritoneum, Wharton jelly and
amnion [2, 3]. The size of the defect beneath the OM is
variable, ranging from a few centimetres (cm) to over 8-9
cm, and represents the criteria for a classification that
separates OMs into hernias of the cord, small, medium, and
giant defects. Based on the size, the sac might contain
viscera including bowels, liver, bladder, stomach, spleen,
ovaries, and testis [4]. Usually diagnosed prenatally thanks
to foetal ultrasound, an accurate assessment of associated
anomalies is paramount as these represent the most
important survival prognosticator. The anomalies most
frequently encountered are chromosomic and genetic, fol-
lowed by anomalies involving heart, central nervous sys-
tem, urinary tract, genitalia, limbs, and digestive tract. In
12% of cases, OM can be found as a component of a
syndrome, among which the most frequent is Beckwith—
Wiedemann syndrome. In 30% of cases, the neonates
might present also with a variable degree of pulmonary
hypoplasia [5-8]. The main goal of the surgical manage-
ment is to guarantee the survival of the neonate, as OM is a
potentially life-threatening condition if not properly man-
aged, mostly due to the infective risk. Surgical options can
be divided into two main categories: immediate primary
closure and delayed staged closure. The possibility of a
primary closure depends on the size of the defect. Small
defects are easier to close in the neonatal period with the
use of a prosthesis, when necessary [9, 10]. Furthermore,
the associated loss of abdominal domain, which can lead to
the risk of compartmental syndrome when a tight closure is
forced, is minimal in small defects. Large and giant OMs
are always marked by a pronounced lack of abdominal
domain and for such reason, pose giant hurdles to paedi-
atric surgeons worldwide (Fig. 1).

In 1967, Schuster proposed to use a Silastic silo sutured
to the abdominal wall after excision of the sac, to allow
gradual reduction of the abdominal contents [11]. How-
ever, during the years, several nonoperative techniques
have gained popularity, all bearing the same principle: the
application of substances on the sac to induce the devel-
opment of an eschar, which epithelizes over time leaving a
ventral hernia that can be repaired later in life. The ventral
hernia repair might be obtained with a primary fascial
closure or may necessitate a mesh repair [11, 12].

Independently from the adopted technique, the residual
scar following the surgery can be extremely burdensome
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and negatively impact the quality of life (QoL) of these
patients (Fig. 2). The aim of this study is to assess the
cosmetic results of the surgical treatment, the level of
satisfaction of patients and surgeons, and the influence of
the scar on the QoL of the patient.

Materials and Methods
Study Population

Our study is an observational cross-sectional study in
which we gathered all data regarding patients born with
OM, regardless of the size of the defect, operated at a
tertiary centre of Paediatric Surgery between 1998 and
2021. Demographic, clinical, and surgical data were col-
lected consulting surgical and clinical registers, and all
patients were contacted by phone to schedule a visit in our
outpatient clinic. Therefore, the inclusion of the patients in
the study was bound to the availability to attend our clinic
for an evaluation.

During the visit, we obtained the informed consent to
the participation in the study and then administered a first
questionnaire for the scar assessment to parents/legal
guardians and patients, when age permitted. Then, we
administered a second questionnaire for the evaluation of
the QoL to both parents/legal guardians and patients, with
the aim of identifying the life quality related to the pres-
ence of the scar. At last, the patients were visited by two
clinicians, a paediatric surgeon, and a medical student,
which scored the cosmetic result of the scar.

Scar Assessment

At the current state of the art, two main scar evaluation
tools have been validated in the literature. First described
in 1990 by Sullivan et al., the Burn Scar Index, often
referred to as the Vancouver Scar Scale (VSS), has been
the most reliable, objective, and universal method for
assessing scars for a long time [14]. Initially conceived for
the evaluation of burn scars, the VSS examines four
components of the scar: pigmentation, vascularity, plia-
bility, and height. Each parameter is rated from O to 3,
except pliability which is rated from O to 5, with the
severity increasing with the score. Much of the approval
received by the VSS is also due to its statistically proved
interrater reliability, which even improved as the clinicians
gained major familiarity with the scale. However, the same
authors recognized the lack of an appraisal of symptoms,
such as pain and itching that are important in the treatment
of these scars.

To overcome the limitations of the VSS, in 2004
Draaijers et al. proposed the Patient and Observer Scar
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Fig. 1 A Small omphalocele
with herniation of viscera into a
three-layered sac. B Giant OM
with herniation of the liver.

C Postoperative outcome of a
small omphalocele subjected to
a primary fascial closure.

D Giant omphalocele dressed in
a Gore-Tex silo according to
Schuster’s technique for a
staged closure

A

Fig. 2 Postoperative cosmetic results after omphalocele correction. A Small omphalocele. B Larger defect. C Giant omphalocele

Assessment Scale (POSAS) for a subjective and objective
evaluation of all types of scars (Fig. 3) [15]. It entails two
numeric scales: the Patient Scar Assessment Scale (PSAS),
which must be filled by the patient, and the Observer Scar
Assessment Scale (OSAS), reserved for the evaluating
clinician. The PSAS contains six items, and compared to
the VSS, it also rates symptoms such as pain and itch. The
OSAS gauges vascularization, pigmentation, thickness,
relief, and pliability. The evaluation of every parameter
must be done in comparison with an area of normal skin.

Each item of both scores is numerically rated from 1 to 10,
and in addition to the scar assessment, both patients and
observers are asked to give a general opinion on the
appearance of the scar from 1 to 10, in which a score of 10
corresponds to the worst possible cosmetic result.

Quality of Life Assessment

The evaluation of the impact of the scar on the QoL was
done with the Paediatric Quality of Life Inventory 4.0
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Fig. 3 The Patient and Observer Scar Assessment Scale 2.0 (POSAS)

(PedsQL). PedsQL is a validated and reliable tool for
evidence-based research, shaped on the age of the patient,
that appraises the physical and psychosocial functioning of
the patient with a questionnaire containing 21 or 23 ques-
tions. Both patients and parents/legal guardian receive a
custom-made questionnaire investigating four macro areas
regarding the life of the patient: physical, emotional, social,
and school functioning. A score from 0 to 4 is assigned to
each question, with a score of 4 corresponding to the worst
possible outcome. Each score is then converted with an
inverted scale, according to which 0=100, 1=75, 2=50,
3=25, 4=0, and the final score for each category of
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questions is obtained by calculating the average. In previ-
ous studies, a score of 83 has been identified as the lower
limit for a normal QoL in healthy patients, whereas a score
of 77 represents the lower limit in individual with chronic
conditions [16].

In order to avoid any influence, patients and parents/
legal guardians were asked to fill the PedsQL questionnaire
separately, as well as Observer 1 and 2 conducted their
assessments and filled the OSAS in separate instances. To
conclude the evaluation, patients, parents/legal guardians,
and both observers were asked to note if they would have
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recommended plastic surgery to improve the cosmetic
result of the scar.

Statistical Analysis

Demographic data, gestational age and weight at birth, and
PedsQL scores were expressed with mean values and
standard deviations. Spearman linear correlation was used
to identify which parameters mostly influenced the general
opinion of patients and observers in the POSAS. The same
analysis was conducted to verify the interrater accordance
of the OSAS among the two observers and of PedsQL
between patients and parents/legal guardians. At last,
Mann—Whitney test was used to compare the results of the
POSAS scores in patients with a normal or impaired QoL,
measured with PedsQL, and in patients with or without a
giant OM, and the results of PedsQL in patients with or
without a giant OM. For the purpose of the study, in the
absence of a universally accepted definition of giant OM,
we decided to include in this group defects larger than 5 cm
or with a herniation of the liver [13]. A P-value below 0.05
was considered statistically significant.

The paper was written in accordance with the
STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) checklist.

Results

In our case series, thirty-four patients were operated at
birth for OM between 1998 and 2001 and hence considered
eligible for the study. Three patients died in the early
postoperative period during the hospital stay, because of
important life-threatening comorbidities. We contacted the
remaining thirty-one patients, of which three deceased in
the first years of life, four were unreachable, and five
refused to participate in the study.

Our final cohort was made by 19 patients, 8 (42.1%)
females and 11 (57.9%) males, with a mean age of 12
(1-24 years). Mean gestational age at birth was 37.0 £ 1.9
weeks and mean weight at birth was 3.0 4- 0.6 kg. Reported
comorbidities were Beckwith—-Wiedemann syndrome in 3
patients (15.8%), congenital heart diseases in 5 patients
(26.3%), and Meckel diverticulum in 2 patients (10.5%). In
compliance with the definition chosen by our research
group, 6 patients (31.6%) presented with a giant OM,
whereas 13 patients (68.4%) had smaller defects. In 3
patients with giant OM, an immediate primary repair was
obtained thanks to adequate stretching of the abdominal
wall prior to the myofascial closure. In the remaining 3
patients a Gore-Tex silo was mounted, to allow gradual
reduction of the abdominal contents, with the final closure
obtained in 15-21 days. Only one of these patients was

later subjected to umbilicoplasty, 7 years after the defini-
tive closure. One of the patients underwent another
laparotomy in the first years of life because of intestinal
volvulus.

Mean value scores and standard deviations for each item
of both PSAS and OSAS of both observers are shown in
Table 1.

Total scores of PSAS and OSAS are shown in relation to
the mean total scores of PedsQL for each patient in
Table 2. It is important to remember that total scores of the
POSAS and of PedsQL are related to the outcomes in an
opposite manner, as the maximum score of the POSAS
corresponds to the worst possible outcome, whereas higher
scores of PedsQL indicate a better QoL.

When analysing which parameter mostly influenced the
general opinion of the patient on the residual scar, we
found a close relation between the global score and the
stiffness (R* = 0.64), the thickness (R* = 0.67) and the
irregularity (R* = 0.86) of the scar. On the other hand, the
remaining parameters showed a weaker correlation with
the general opinion. We also found a high level of inter-
rater concordance with a R? correlation factor of 0.99,
between observations made by both clinicians.

Comparing median values of the total scores in patients
born with a giant OM and patients with smaller defects, we
found statistically significant differences in the results of
PSAS, OSAS 1, and OSAS 2. Significant differences were
highlighted also in the comparison of PedsQL filled by
parents in both groups (Table 3).

The results of PedsQL filled by parents and patients
showed a low grade of correlation (R® = 0.47) (Fig. 4).
Dividing our cohort in two groups based on the QoL, using
a global score above 83 of PedsQL as a cut-off to define a
normal QoL, we found 12 patients (70.6%) with a normal
QoL and 5 patients (29.4%) with an impaired QoL. Such
results were not matched by the PedsQL filled by the
parents/legal guardians, according to which only 9 patients

Table 1 Mean value scores and standard deviations for each item of
both PSAS and OSAS of both observers

Parameters PSAS OSAS 1 OSAS 2
Pain 1+1 - -
Itching 141 - -
Vascularity - 3+2 3+1
Pigmentation +2 3+2 3+1
Stiffness/Pliability 543 543 443
Thickness 5+3 4+3 4+2
Irregularity/Relief +4 443 443
Surface Area - 443 443
Total 19410 23413 23412
Overall 543 443 543

@ Springer



Aesth Plast Surg

Table 2 Total scores of PSAS,

OSAS. and PedsQL for each Patient PSAS OSAS 1 OSAS 2 PedsQL Patient PedQL Parent

patient 1 38 47 44 32 30
2 21 11 14 100 99
3 19 18 18 99 86
4 8 16 16 88 69
5 14 41 41 94 73
6 30 21 20 - 71
7 14 19 19 94 93
8 18 11 11 63 100
9 30 37 35 87 59
10 16 17 16 97 89
11 31 26 25 78 56
12 13 11 15 77 76
13 35 32 31 - 67
14 19 10 11 63 59
15 6 6 7 100 85
16 14 25 25 100 100
17 6 7 8 99 85
18 32 47 47 91 71
19 6 29 30 90 90
Mean 4+ SD 19 + 10 23 +13 23 + 12 854 18 77 + 18

Table 3 Mean values of the total scores in patients born with and
without a giant OM

Scale Giant OM Non-Giant OM P-value
PSAS total 32 (19-38) 14 (6-30) 0.002
OSAS 1 total 35 (18-47) 16 (6-41) 0.010
OSAS 2 total 33 (18-47) 16 (7-41) 0.011
PedsQL 62 4+ 19 84 413 0.016
120
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S 100 s Fo02_g
Z O'ﬁ
£ 80 °.- .‘.
g 60 e e e
172} .
B 40 .
A~ °
2 20
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£ 0
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Patients' PedsQL total score

Fig. 4 Correlation between PedsQL patients and parents

(47.4%) had a normal QoL, while 10 patients (52.6%)
presented with an abnormal QoL.

Statistical analysis showed a significant difference when
comparing PSAS total scores in the two groups based on
the PedsQL administered to parents/legal guardians (p =
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0.033). However, no statistically significant difference was
found when making the same comparison in the two groups
based on the results of PedsQL filled by the patients, with a
p value of 0.168.

Discussion

Among the congenital defects of the abdominal wall, OM
carries the highest difficulties regarding the surgical man-
agement. Over the decades, several techniques have been
developed to achieve the survival of the patient, which
remains the main goal in the treatment of OM. However,
this condition not only represents a challenge in terms of
treatment but also of long-term follow-up, due to important
comorbidities, consequences of surgery, physical growth
retardation and cosmetic outcomes. While the best
approach is still debated, especially in OMs with an
important defect, to our knowledge, no study has consid-
ered the opinion of the patients and parents about the
aesthetic results.

Hijkoop et al. reported a delayed motor development in
children with giant omphalocele and advocate the necessity
of close monitoring of these children and early referral to
physical therapy. The same authors evaluated parent-re-
ported motor function, cognition, health status, QoL, and
behaviour in school-aged children treated for OM. In a study
cohort of 31 patients, thirteen per cent of parents were found
to have a heightened perception of the child’s vulnerability,
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and this fear was mostly related to the exceptionality of the
situation. Therefore, they concluded highlighting the
importance of parental counselling and support as an aid to
lower the level of perceived vulnerability.

As a matter of fact, the World Health Organization
defines QoL as an individual’s perception of their position
in life in the context of the culture and value systems in
which they live and in relation to their goals, expectations,
standards, and concerns (WHOQL Group 1995).

This holistic idea of QoL also embraces the concept that
self-esteem is also based on the personal idea of our physical
self and appearance, so a scar can be seen as an element of
disruption. Moreover, the inability to satisfy the idea of a
perfect body conveyed by media generates a social pressure
that can lead to anxiety and negatively impact QoL. It is well
known that cutaneous scarring is associated with social
avoidance, anxiety, and depression [3, 4]

Besides creating a certain degree of psychologic dis-
comfort, scars can impede physical functioning as it might
generate a certain amount of inflexible tissue, which can
compromise general functionality. Symptoms such as pain
and pruritus come into play mostly when scars develop
hypertrophic aspects or evolve into keloids and are often
perceived as burdensome by patients. Because of the lack
of an assessment of these features in the VSS, a renowned
limitation also recognized by its original authors, we
decided to rely on the POSAS for the evaluation of the
scars. This score yields the advantage of a dual opinion,
giving the floor to both patients and clinicians. However,
the results emerging from our study seem to disprove the
necessity of an evaluation of symptoms. The general
opinion given by the patients about the scars was more
closely related to parameters such as stiffness, irregularity,
and thickness rather than the actual presence of symptoms.

Moreover, the POSAS showed high grade of interrater
concordance, one of the acclaimed qualities of the VSS.
Although being conducted by observers with a completely
different experience, a medical student and a paediatric
surgeon, the evaluation of the clinicians produced same
results in almost the totality of cases, making it a reliable
and feasible tool also in unexperienced hands.

As expected, the evaluation of the cosmetic results in
patient with a giant OM is remarkably different from those
with smaller defects, tending towards a more negative
judgement in the assessment conducted by patients and
both observers. Giant OMs pose the major hurdles when it
comes to achieving an acceptable final aesthetic result.
Since Ahlfeld first described in 1899 the application of a
substance on the sac to promote cicatrisation, the “paint
and wait” approaches have progressively gained popularity
being currently adopted in many leading clinical centres.
The delayed surgical procedure to repair the fascial defect
and close the primary ventral hernia might require

advanced techniques, and it is not uncommon to request the
participation of a plastic surgeon to guarantee the best
possible result.

Regarding the general QoL, it does not strike as sur-
prising that patients who presented with a giant OM report
a worse QoL compared to those with smaller defect, and
such data remain persistent also in the parents’ opinions.
Future QoL in OM patients can be impaired by abdominal
problems, nutritional deficiencies, growth retardation,
gastroesophageal reflux disease, and neurodevelopmental
issues. Several studies report up to 30 % of incidence of
chronic abdominal pain without patients receiving a diag-
nosis of small bowel adhesions or being reoperated
[2, 19, 20]. Anthropometric features in these patients are
persistently lower than their peers throughout the first two
years of age, whereas mental development is comparable
with reference norms [21]. However, C. van Eijck et al.
reported no significant differences in gastrointestinal dis-
orders between patients with giant OM and minor OM and
also a good general QoL in both groups, comparable to
healthy young adults [22].

It must be stated that, in our study, the focus was placed
on how QoL was impaired by the scar with little regards to
other sequelae. The comparative analysis of the PSAS
score in patient with normal or altered QoL, defined as a
total score below 83, revealed significantly lower scores in
the latter. Such result proves the efficacy of both ques-
tionnaires in pinpointing those in which scars cause the
highest degree of impairment.

Furthermore, it is well known that parents often have an
enhanced perception of bothers and difficulties concerning
the life of their little ones. Such tendency is also reflected
by the results obtained from the PedsQL questionnaires, in
which we found a low level of correlation between total
score reported by patients and parents. As a matter of fact,
our results prove that parents and patients agree on the
influence of the scar on the QoL in less than 50% of cases.
The parley on surgery for cosmetic purposes in children is
under the spotlight nowadays. Singh et al. denounced how
teenagers are getting access to cosmetic surgery in larger
numbers compared to the past and call for the importance
of the presence of a parent during consultation and
informed consent [23]. Del Rio et al. analysed which fac-
tors may be involved in the decision of cosmetic surgery
for children and adolescents with the assumption that only
procedures that serve the “objective interest” in terms of a
sound mental health in the teenage years can be deemed
ethically acceptable. They highlighted the factors identi-
fied, such as age, maturity, psychological and emotional
conditions, motivations of the minors, and the opportunity
to procrastinate the operation. They concluded that physi-
cians and parents are compelled to act in the minor’s best
interest [24].
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This fully brings us into the debate over transitional
care, stressing how fundamental it might be to wait for the
patients to reach for the age of maturity before taking any
decision on whether to undergo plastic surgery to improve
the residual scar. Otherwise, based on parents’ decision,
patients could be subjected to another surgical procedure,
and they might regret later in adulthood.

Limitations of the Study

We are fully conscious of a series of limitations that
hamper the strength of our findings and call for a cautious
interpretation. At first, it would be sensible to perform such
a study on a larger sample size to increase the statistical
significance of any conclusion. Nevertheless, we think our
data could be an interesting and encouraging preliminary
result for further investigations such as multicentric stud-
ies. Furthermore, the point of view of the paediatric
patients might suffer from bias related to their age. It might
be interesting to have a new point of view of these patients
when they reach adulthood. At last, the cross-sectional and
retrospective nature of the study represent a limit as
patients were assessed at different ages, while it would be
preferable to follow a cohort of patients and evaluate the
participants at the same age in adulthood.

Conclusion

As the major efforts in the follow-up of patients treated for
OM are gradually shifting towards the long-term distance,
several studies have been conducted to identify areas of
greater interest, where our focus must be placed. This study
sheds light on one of the major concerns of patients and
parents, the cosmetic result. The POSAS scale is a valid,
feasible, and reliable tool for the assessment of the aes-
thetic outcome of surgical procedures. The original size of
the defect is the most important factor acting on the final
result. However, it is crucial to weigh up any decision on
plastic surgery to improve the looks of the scar, in order to
act in the best interests of the minor.

Funding Open access funding provided by Alma Mater Studiorum -
Universita di Bologna within the CRUI-CARE Agreement.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not

@ Springer

included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

1. Khan FA, Hashmi A, Islam S (2019) Insights into embryology
and development of omphalocele. Semin Pediatr Surg
28(2):80-83. https://doi.org/10.1053/j.sempedsurg.2019.04.003

2. Gamba P, Midrio P (2014) Abdominal wall defects: prenatal
diagnosis, newborn management, and long-term outcomes. Semin
Pediatr Surg 23(5):283-290. https://doi.org/10.1053/j.
sempedsurg.2014.09.009

3. Sadler TW (2010) The embryologic origin of ventral body wall
defects. Semin Pediatr Surg 19(3):209-214. https://doi.org/10.
1053/j.sempedsurg.2010.03.006

4. Lima M (2017) Pediatric digestive surgery. Springer, Berlin

5. Benjamin B, Wilson GN (2014) Anomalies associated with
gastroschisis and omphalocele: analysis of 2825 cases from the
Texas Birth Defects Registry. J Pediatr Surg 49(4):514-519.
https://doi.org/10.1016/j.jpedsurg.2013.11.052

6. Benacerraf BR, Saltzman DH, Estroff JA, Frigoletto FDJ (1990)
Abnormal karyotype of fetuses with omphalocele: prediction
based on omphalocele contents. Obstet Gynecol 75(3 Pt
1):317-319

7. Weksberg R, Shuman C, Beckwith JB (2010) Beckwith-Wiede-
mann syndrome. Eur J Hum Genet 18(1):8—14. https://doi.org/10.
1038/ejhg.2009.106

8. Lam WW et al (1999) Analysis of germline CDKNI1C (p57KIP2)
mutations in familial and sporadic Beckwith-Wiedemann syn-
drome (BWS) provides a novel genotype-phenotype correlation.
J Med Genet 36(7):518-523

9. Verla MA, Style CC, Olutoye OO (2019) Prenatal diagnosis and
management of omphalocele. Semin Pediatr Surg 28(2):84-88.
https://doi.org/10.1053/j.sempedsurg.2019.04.007

10. Skarsgard ED (2019) Immediate versus staged repair of
omphaloceles. Semin Pediatr Surg 28(2):89-94. https://doi.org/
10.1053/j.sempedsurg.2019.04.010

11. Schuster SR (1967) A new method for the staged repair of large
omphaloceles. Surg Gynecol Obstet 125(4):837-850

12. Bauman B et al (2016) Management of giant omphaloceles: a
systematic review of methods of staged surgical vs. nonoperative
delayed closure. J Pediatr Surg 51(10):1725-1730. https://doi.
org/10.1016/j.jpedsurg.2016.07.006

13. Wagner JP, Cusick RA (2019) Paint and wait management of
giant omphaloceles. Semin Pediatr Surg 28(2):95-100. https://
doi.org/10.1053/j.sempedsurg.2019.04.005

14. Sullivan TCD, Smith J, Kermode J, Mclver E (1990) Sulli-
van1990 Escala De Cicatrizacion En Cx Plastica. pp. 256-260

15. Draaijers LJ et al (2004) The patient and observer scar assess-
ment scale: a reliable and feasible tool for scar evaluation. Plast
Reconstr Surg 113(7):1960-1965. https://doi.org/10.1097/01.
PRS.0000122207.28773.56

16. Varni JW, Seid M, Kurtin PS (2001) PedsQLTM 4.0: reliability
and validity of the pediatric quality of life inventory™ version
4.0 generic core scales in healthy and patient populations. Med
Care 39(8):800-812. https://doi.org/10.1097/00005650-
200108000-00006

17. Chahed MK, Bellali H, Jemaa SB, Bellaj T (2016) Psychological
and psychosocial consequences of zoonotic cutaneous leishma-
niasis among women in Tunisia: preliminary findings from an


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1053/j.sempedsurg.2019.04.003
https://doi.org/10.1053/j.sempedsurg.2014.09.009
https://doi.org/10.1053/j.sempedsurg.2014.09.009
https://doi.org/10.1053/j.sempedsurg.2010.03.006
https://doi.org/10.1053/j.sempedsurg.2010.03.006
https://doi.org/10.1016/j.jpedsurg.2013.11.052
https://doi.org/10.1038/ejhg.2009.106
https://doi.org/10.1038/ejhg.2009.106
https://doi.org/10.1053/j.sempedsurg.2019.04.007
https://doi.org/10.1053/j.sempedsurg.2019.04.010
https://doi.org/10.1053/j.sempedsurg.2019.04.010
https://doi.org/10.1016/j.jpedsurg.2016.07.006
https://doi.org/10.1016/j.jpedsurg.2016.07.006
https://doi.org/10.1053/j.sempedsurg.2019.04.005
https://doi.org/10.1053/j.sempedsurg.2019.04.005
https://doi.org/10.1097/01.PRS.0000122207.28773.56
https://doi.org/10.1097/01.PRS.0000122207.28773.56
https://doi.org/10.1097/00005650-200108000-00006
https://doi.org/10.1097/00005650-200108000-00006

Aesth Plast Surg

18.

19.

20.

21.

exploratory study. PLoS Negl Trop Dis 10(10):1-16. https://doi.
org/10.1371/journal.pntd.0005090

Hassan J, Grogan S, Clark-Carter D, Richards H, Yates VM
(2009) The individual health burden of acne: appearance-related
distress in male and female adolescents and adults with back,
chest andfacial acne. J Health Psychol 14(8):1105-1118. https://
doi.org/10.1177/1359105309342470

van Eijck FC, Wijnen RMH, van Goor H (2008) The incidence
and morbidity of adhesions after treatment of neonates with
gastroschisis and omphalocele: a 30-year review. J Pediatr Surg
43(3):479-483. https://doi.org/10.1016/j.jpedsurg.2007.10.027
Lindham S (1984) Long-term results in children with omphalo-
cele and gastroschisis-a follow-up study. Zeitschrift fur Kinder-
chirurgie organ der Dtsch. der Schweizerischen und der Osterr.
Gesellschaft fur Kinderchirurgie [Surg. Infancy Child]. 39(3):
164-167

Hijkoop A et al (2019) Omphalocele: from diagnosis to growth
and development at 2 years of age. Arch Dis Child Fetal Neonatal

22.

23.

24.

Ed 104(1):F18-F23. https://doi.org/10.1136/archdischild-2017-
314700

van Eijck FC, Hoogeveen YL, van Weel C, Rieu PNMA, Wijnen
RMH (2009) Minor and giant omphalocele: long-term outcomes
and quality of life. J Pediatr Surg 44(7):1355-1359. https://doi.
org/10.1016/j.jpedsurg.2008.11.034

Singh K (2015) Cosmetic surgery in teenagers: to do or not to do.
J Cutan Aesthet Surg 8(1):57-9. https://doi.org/10.4103/0974-
2077.155091

Del Rio A, Rinaldi R, Napoletano S, di Luca NM (2017) Cos-
metic surgery for children and adolescents. Clin Ter
168(6):e415-e420

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

@ Springer


https://doi.org/10.1371/journal.pntd.0005090
https://doi.org/10.1371/journal.pntd.0005090
https://doi.org/10.1177/1359105309342470
https://doi.org/10.1177/1359105309342470
https://doi.org/10.1016/j.jpedsurg.2007.10.027
https://doi.org/10.1136/archdischild-2017-314700
https://doi.org/10.1136/archdischild-2017-314700
https://doi.org/10.1016/j.jpedsurg.2008.11.034
https://doi.org/10.1016/j.jpedsurg.2008.11.034
https://doi.org/10.4103/0974-2077.155091
https://doi.org/10.4103/0974-2077.155091

	Long-Term Assessment of Aesthetic Results in Omphalocele Repair with POSAS Scale
	Abstract
	Introduction
	Materials and methods
	Results
	Conclusion
	Level of Evidence IV

	Introduction
	Materials and Methods
	Study Population
	Scar Assessment
	Quality of Life Assessment
	Statistical Analysis

	Results
	Discussion
	Limitations of the Study

	Conclusion
	Open Access
	References

	<Email>lorenzo.debenedetti96@gmail.com<?tpb=5pt?><Auptsize1><?ri?><GivenName>Giovanni</GivenName><FamilyName>Parente</FamilyName></AuthorName><U><Email>giovanni.parente@outlook.com<?tpb=5pt?><Auptsize1><?ri?><GivenName>Marco</GivenName><Particle>Di</Particle><FamilyName>Mitri</FamilyName></AuthorName><U><Email>marcodimitri14@gmail.com<?tpb=5pt?><Auptsize1><?ri?><GivenName>Sara</GivenName><GivenName>Maria</GivenName><FamilyName>Cravano</FamilyName></AuthorName><U><Email>sara-cravano@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Simone</GivenName><FamilyName>D&rsquo;Antonio</FamilyName></AuthorName><U><Email>alcmeone1@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Tommaso</GivenName><FamilyName>Gargano</FamilyName></AuthorName><U><Email>tommaso.gargano2@unibo.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Mario</GivenName><FamilyName>Lima</FamilyName></AuthorName><U><Email>mario.lima@unibo.it<?tpb=5pt?><aff_size><Superscript>1</Superscript><?ri?><Affiliation ID=
	<Email>giovanni.parente@outlook.com<?tpb=5pt?><Auptsize1><?ri?><GivenName>Marco</GivenName><Particle>Di</Particle><FamilyName>Mitri</FamilyName></AuthorName><U><Email>marcodimitri14@gmail.com<?tpb=5pt?><Auptsize1><?ri?><GivenName>Sara</GivenName><GivenName>Maria</GivenName><FamilyName>Cravano</FamilyName></AuthorName><U><Email>sara-cravano@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Simone</GivenName><FamilyName>D&rsquo;Antonio</FamilyName></AuthorName><U><Email>alcmeone1@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Tommaso</GivenName><FamilyName>Gargano</FamilyName></AuthorName><U><Email>tommaso.gargano2@unibo.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Mario</GivenName><FamilyName>Lima</FamilyName></AuthorName><U><Email>mario.lima@unibo.it<?tpb=5pt?><aff_size><Superscript>1</Superscript><?ri?><Affiliation ID=
	<Email>marcodimitri14@gmail.com<?tpb=5pt?><Auptsize1><?ri?><GivenName>Sara</GivenName><GivenName>Maria</GivenName><FamilyName>Cravano</FamilyName></AuthorName><U><Email>sara-cravano@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Simone</GivenName><FamilyName>D&rsquo;Antonio</FamilyName></AuthorName><U><Email>alcmeone1@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Tommaso</GivenName><FamilyName>Gargano</FamilyName></AuthorName><U><Email>tommaso.gargano2@unibo.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Mario</GivenName><FamilyName>Lima</FamilyName></AuthorName><U><Email>mario.lima@unibo.it<?tpb=5pt?><aff_size><Superscript>1</Superscript><?ri?><Affiliation ID=
	<Email>sara-cravano@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Simone</GivenName><FamilyName>D&rsquo;Antonio</FamilyName></AuthorName><U><Email>alcmeone1@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Tommaso</GivenName><FamilyName>Gargano</FamilyName></AuthorName><U><Email>tommaso.gargano2@unibo.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Mario</GivenName><FamilyName>Lima</FamilyName></AuthorName><U><Email>mario.lima@unibo.it<?tpb=5pt?><aff_size><Superscript>1</Superscript><?ri?><Affiliation ID=
	<Email>alcmeone1@libero.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Tommaso</GivenName><FamilyName>Gargano</FamilyName></AuthorName><U><Email>tommaso.gargano2@unibo.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Mario</GivenName><FamilyName>Lima</FamilyName></AuthorName><U><Email>mario.lima@unibo.it<?tpb=5pt?><aff_size><Superscript>1</Superscript><?ri?><Affiliation ID=
	<Email>tommaso.gargano2@unibo.it<?tpb=5pt?><Auptsize1><?ri?><GivenName>Mario</GivenName><FamilyName>Lima</FamilyName></AuthorName><U><Email>mario.lima@unibo.it<?tpb=5pt?><aff_size><Superscript>1</Superscript><?ri?><Affiliation ID=
	<Email>mario.lima@unibo.it<?tpb=5pt?><aff_size><Superscript>1</Superscript><?ri?><Affiliation ID=

