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Amag: Omfalosel karin 6n duvar gelisim bozuklugu-
dur. Silo yontemi, cilt flepleri ve sentetik maddeler ile
kapama tedavi segenekleridir. Erken donemde uygulanan
cerrahi tedavilerin morbidite ve mortalitesindeki yiiksek-
lik dev omfalosellere yaklasimda cerrahi dis1 teknikleri 6n
plana ¢ikarmaktadir. Bu c¢alismada omfalosel tedavisinde
kullanilan primer kapatma, silo ve vakum yardiml kapat-
ma (VAC) yontemlerinin avantaj ve dezavantajlart karsi-
lastirilmas1 amaglanmigtir.

Materyal ve Metot: 2005- 2020 yillar1 arasinda klinigi-
mizde tedavi edilen dev omfalosel tanili 23 hastaya uygu-
lanan 3 farkli tedavi yontemi karsilastirildi. 14 hastaya
tedavide silo yontemi kullanildi. 7 hastaya primer onarim
yapildi. Birincil kapama yapilan 2 hastaya mes kullanildi.
2 hasta i¢in ise VDK sistemi tercih edildi. Tedaviler has-
tanede kalis siiresi, epitelizasyon siiresi, enfeksiyonlar ve
taburculuk sonrasi sorunlar agisindan tartigildi.

Bulgular: Omfalosel tedavisinde klasik yontemler olan
silo yontemi ve primer onarim sonrasinda sepsis, ileus,
gastrodzefageal reflii ve solunum sistemi sorunlar ile
karsilagildi. VDK tekniginde, epitelizasyon ve iyilesme
daha hizli idi ve komplikasyon olarak sadece bilateral
inguinal herni gelisti.

Sonu¢: Diger klasik yontemlere gore epitelizasyonu
hizlandirict ve enfeksiyonlardan koruyucu etkisi ile kisa
donemde iyilesmeyi saglayan ve komplikasyonlar1 en aza
indiren VDK sistemi, dev omfalosellerin tedavisinde ilk
tercih edilebilecek yontemler arasinda akla gelmelidir.
Anahtar Kelimeler: Birincil kapama; dev omfalosel;
silo; VDK

ABSTRACT

Objective: Omphalocele is the ventral body wall
maldevelopment. Early surgical interventions in the treat-
ment of giant omphaloceles (GO) can increase morbidity
and mortality. In this study, it was aimed to compare the
advantages and disadvantages of primary closure, silo and
vacuum assisted closure (VAC) methods used in ompha-
locele treatment.

Materials and Methods: Three different treatment
methods applied to 23 patients with giant omphalosis who
were treated in our clinic between 2005 and 2020 were
compared. Silo method was used in the treatment of 14
patients. Primary repair was performed in 7 patients.
Mesh was used in 2 patients who underwent primary re-
pair. The VAC was preferred for 2 patients. Treatments
were discussed in terms of hospital stay, epithelization
time, infections, and post-discharge problems.

Results: Sepsis, ileus, gastroesophageal reflux and
respiratory system problems were encountered after the
silo method and primary repair, which are the classical
methods of omphalocele treatment. VAC in technique,
epithelization and healing were faster and only bilateral
inguinal hernia developed as a complication.

Conclusion: Minimizing complications with its effects
that increase epithelization and prevent infection, VAC
when other methods are considered in the treatment of
giant omphalocele, it should be the first method that
comes to mind.

Keywords: Giant omphalocele, primary closure, silo,
VAC.
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INTRODUCTION

Omphalocele is a congenital anomaly characterized
by herniation of the abdominal organs through the
navel due to the non-fusion of muscles in the mid-
line. Incidence is 1 case in 4000-7000 people.' The
purpose of omphalocele treatment is to close the
defect. However, large defects pose a problem.” The
abdominal cavity is underdeveloped in omphalocele.
The situation that prevents safe primary closure is
the disproportion between organ size and the ab-
dominal cavity.’ GO treatment is divided into two
basic categories.

The first method is delayed closure without surgery,
which includes topical care of the pouch. In this
method, scrub is followed with regular dressing and
epithelizing drugs. Eventually, a ventral hernia is
created and the treatment is completed with the re-
pair of the hernia. In the second method, the pouch
is closed with a graft in the early period. Wound care
is continued. In the late period, the graft is removed
and the treatment is completed.*® When the ab-
dominal wall is closed early in GO patients, there is
a sudden increase in intra-abdominal pressure. This,
in turn, reduces lung capacity as a result of compres-
sion on the chest. It causes respiratory failure.”In
newborns, abdominal volume-organ size dispropor-
tion, large abdominal defect diameter, presence of
liver tissue in the sac and accompanying system
anomalies make early surgical treatment impossi-
ble.* "

Accompanying abnormalities in patients with om-
phalocele are compression of the abdominal organs,
sepsis, compartment syndrome and sac infection.
Inguinal hernia may develop following omphalocele
repair. Increased intra-abdominal pressure may
cause gastroesophageal reflux (50%). The need for
fundoplication has been reported in 4-5% of pa-
tients."'

One of the new treatment methods is Vacuum assist-
ed closure (VAC), a system that can be included in
conservative management systems. It is a non-
invasive treatment method that accelerates acute and
chronic wound healing by applying negative pres-
sure.'” Its benefit has also been demonstrated in
open and infected wounds. The purpose of 12 VAC
is to keep the wound clean, reduce tissue edema,
increase local blood flow, and promote healthy gran-
ulation tissue development until scheduled surgery.
Another important advantage is that the use of VAC
reduces the bacterial population in infected tissue.'
Moreover, this treatment option has been shown to

Mustafa Alper Akay

support faster epithelization than conventional wet
dressing."*

The aim of this study is to compare the advantages
and disadvantages of primary closure, silo and VAC
methods used in omphalocele treatment.

MATERIALS AND METHODS

The study was made in accordance with the princi-
ples of the Declaration of Helsinki. This study was
approved by the Kocaeli University Ethics Commit-
tee (Date: 21/04/2015, decision no: 20/07). Twenty-
three patients who were treated in our clinic with the
diagnosis of giant omphalocele between 2005-2020
were included in the study. The diameter of the de-
fect was asked to be at least 8 cm in order to call it
giant omphalocele. The defect diameter was over 10
cm in all patients. In all patients, the right liver lobe
was within the omphalocele sac. Three different
treatment approaches (primary closure, silo and
VAC) applied for 23 patients were compared in
terms of length of hospital stay, infections, wound
healing and complications after treatment.

Central tendency measures were the method used
statistically during the study. The arithmetic mean
was used for gravida weeks, birth weight, defect
diameter, hospitalization and follow-up periods of
the patients.

RESULTS

Fourteen of the 23 patients were treated with silo
method, 7 patients with primary closure, and 2 pa-
tients with VAC. Gestation weeks, birth weight, sac
content, treatment methods and length of stay in the
hospital of the patients are shown in table 1.

The mean of gestation week of the patients treated
with the silo method was 37 + 4 gestation week
(gw). Average birth weight was 3000 = 230 gram
(gr). Defect diameters were measured as 15 + 3 cm.
There were spleen, intestines and right liver lobe in
the sac. Patients were first followed up with naso-
gastric decompression. They were administered
broad-spectrum antibiotics and a feeding support
with total parenteral nutrition (TPN) and minimal
enteral feeding was started after the observation of
stool passage. A surgical intervention was not
planned in the early period. They were managed
with a silo in the follow-up period. Sterile daily
dressing was performed with rifampicin and physio-
logical saline painting while gently squeezing the
gauze covering. Although the dressings were per-
formed in a sterile environment, Staphylococcus
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aureus and Pseudomonas aeruginosa growths were
encountered in wound cultures at different times.
Two patients were diagnosed with hypothyroidism
during the follow-up period, after which he received
levothyroxine sodium. The average length of stay in
the hospital was 140+10 days. No second hospitali-
zation was made in the first year of life after the
hospitalization for the initial treatment. They sus-
tained intermittent ileus episodes, one during the
hospitalization period and the second after dis-
charge. These episodes were treated with a con-
servative approach. They had a normal feeding and
growth pattern, but they had recurrent episodes of
constipation.

The second method used was primary closure. The
mean of gestation week of the patients was 37 £ 5
gw. Average birth weight was 2900 + 120 gr. Defect
diameters were measured as 12+2 cm. There were
spleen, intestines, colon and right liver lobe in the
sac. One patient also had a pancreas. An approach
similar to that in patients with silo treatment were
adopted in the first week of the follow-up. Prolene
mesh was placed in 2 patients. Three patients had
malrotation and were corrected during the proce-
dure. Appendectomies were also performed during
surgery. The average length of stay in the hospital
was 75+10 days. Four of the patients who underwent
primary closure were admitted to the hospital with
frequent attacks of aspiration pneumonia. These 4
patients were hospitalized with a diagnosis of pneu-
monia 3 times on average in the first year. Three
patients with severe pneumonia had to receive me-
chanical ventilator support in the intensive care unit.
One patient became oxygen dependent and left oxy-
gen support at the age of 18 months. Gastroesopha-
geal reflux was present in all patients. Reflux treat-
ment was initiated after confirmed with contrast
radiographs. Hiatal hernia developed in 2 patients,
hernia repair and fundoplication were performed.
Mesh was removed in these two patients in the same
session. Hernia repair was performed in 4 patients
who developed inguinal hernia. Patients who under-
went primary closure required 4 separate operations:
primary closure, reflux surgery, inguinal hernia sur-
gery, and mesh removal surgery. Each patient had to
be operated at least 2 times in a year. An average of
4 hospitalizations were made with the diagnosis of
ileus and pneumonia. A conservative approach was
used in all episodes of brittle ileus that developed in
patients with primary closure, and patients benefited
from the treatment. The patients are healthy now,
their development is natural.
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VAC therapy was applied to 2 patients. The mean of
gestation week of these patients was 37 + 4 gw. Av-
erage birth weight was 2700 + 170 gr. Defect diame-
ters were measured as 17£2 cm. There were spleen,
intestines and right liver lobe in the sac. Patients
were first followed up with nasogastric decompres-
sion. They were administered broad-spectrum antibi-
otics and a feeding support with total parenteral nu-
trition (TPN) and minimal enteral feeding was start-
ed after the observation of stool passage. A combi-
nation of mupirocin and rifampicin was used in daily
wound dressing. The patient’s abdominal cavity
volume increased with good epithelization, and they
underwent VAC therapy after 38 days (Image 1). A
negative pressure of 40 mmHg was applied for 72
hours, and the treatment was then interrupted for 24
hours. During this period, wound dressing was per-
formed with mupirocin+rifampicin+chlorhexidine
acetate tulle grass dressing (Bactigrass, Smith&
Nephew, Canada). It was observed that epitheliza-
tion starting from the edges of the sac progressed
rapidly from the 3rd dose (Image 2). Ten applica-
tions were performed in total. The debridement of
necrotic tissues was performed before each VAC
procedure. Wet dressing was performed with an
emollient gel in the last four applications. The pa-
tients was discharged at the end of 90th and 98th
days when the sac epithelization was completed and
a ventral hernia developed (Image 3). There was no
reproduction in the wound cultures taken at different
times with the dressings applied every 3 days. They
were no further hospitalization was required apart
from the admission for the initial treatment. Ventral
hernia and bilateral inguinal hernia that developed
during the hospitalization period were repaired in a
single session of surgery. The patients had a normal
feeding and growth pattern in the last follow-up vis-
it. At the age of 1, ventral hernia was repaired.

DISCUSSION AND CONCLUSION

The timing of surgical repair in GO patients is con-
troversial. There are few studies that can help in this
regard.

Gradual closure methods have been developed to
alleviate the complications of early surgical repair.'®
GO therapy largely depends on the size of the de-
fect, the lung condition, and the severity of concomi-
tant anomalies.'” Despite advances in neonatology,
despite optimal anesthesia and surgery, mortality can
reach up to 25% in infants with GO.*'
Complications resulting from primary closure of
giant omphaloceles are high. In 2011, Eijck et al. in
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his study,' the average postoperative herniation
their rate was 58% in primary closure and 9% in
delayed closure. In our study, when the length of
hospital stay was compared, earlier discharge was
possible in the primary occlusion group. However,
deterioration in lung functions, recurrent ileus at-
tacks and hernia due to the use of grafts have been
more frequent cases requiring hospitalization than
conservative methods.

Bauman et al."” In a study carried out by, an increase
in morbidity was observed in half of the patients as a
result of the prolongation of the fascia closing time
despite the application of betadine and antisepsis in
the late surgical method. In our study, Staphylococ-
cus aureus and Pseudomonas aeruginosa were ob-
served in the wound cultures taken from the patients
in the group treated with the silo method. On the
other hand, there was no growth in the cultures of
the patients who received VAC treatment. This has
brought VAC treatment to the fore among conserva-
tive approaches.

Topical therapies used for delayed closure in con-
servative follow-up in GO care have greatly im-
proved in recent years. Povidone-iodine is effective-
ly recommended. However, thyrotoxicosis was re-
ported in one case.’” One of our 14 patients
(treatment with silo) also developed hypothyroidism.
However, Betadine and Silverdin are currently
known as the most widely used topical medica-
tions.*"**

The effects of three different treatment approaches
used in the study on mortality werepared. Although
the repair with silo management prevents the devel-
opment of an intraabdominal compartment syn-
drome, the complications associated with prolonged
parenteral nutrition, particularly sepsis are the most
important causes of mortality and morbidity. In a
study by Maksoud-Filho JG et al.,"” the rate of mor-
tality was 9% in the patients undergoing a primary
repair and 25% in the patients undergoing repair
with the silo closure technique.

In our study, it has some limitations. The study was
conducted with a retrospective review patient files.
Therefore, it was not possible to reveal congenital
malformations in detail. The most important limiting
factor in our study was that the number of patients
treated with VAC was 2. If the number of patients is
increased, it will be possible to reach more precise
results.

As a result, it was concluded that VAC has no sig-
nificant effect on the duration of hospital stay, accel-
erates epithelization, increases intraabdominal vol-
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ume in parallel with increasing epithelization, pro-
tects against infection and sepsis without changing
pressure dynamics. Apart from these positive ef-
fects, it is a VAC method that has no disadvantages
compared to other methods. The study concluded
that VAC may be an effective option in omphalocele
treatment, superior to other treatments.
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Table 1. Treatment groups and their distribution and characteristics.
Patient Gc.esta- Birth Defect Sac Length of
count tion weioht | diameter stay in the
Treatment (Total=23 week ( g) (cm) Content hospital
method patients) (gw) g ¢ (days)
. 3000 Spleen, Liv-
+ + . +
Silo 14 37+£4 1930 15 £3 er, Intestine 140+10
Spleen, Liv-
. er, Stomach,
Primary Clo- 7 3765 | 2990 1242 Intestine, 75+10
sure +120
Colon, Pan-
creas
2700 Liver, Intes-
+ + . 2 +
VAC 2 37+4 +170 17 £2 tine, Spleen 94+4

gw: gestation week; gr: gram; cm: centimeter
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Image 1. Before VAC (Day 38).
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Image 2. After 3th dose of VAC.
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Image 3. Formed ventral hernia.
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