
Contents lists available at ScienceDirect

J Ped Surg Case Reports 12 (2016) 27e30
Journal of Pediatric Surgery CASE REPORTS

journal homepage: www.jpscasereports .com
Repair of giant omphalocele in a premature neonate with
non-cross-linked porcine acellular dermal matrix
(Strattice Tissue Matrix)

Helene Engstrand Lilja a,*, Daisy Schulten b

a Institution of Women’s and Children’s Health, Uppsala University, Uppsala, Sweden
bUniversity Hospital of Cologne, Kerpener Straße 62, 50937, Cologne, Germany
a r t i c l e i n f o

Article history:
Received 31 May 2016
Received in revised form
26 June 2016
Accepted 28 June 2016

Key words:
Giant omphalocele
Acellular dermal matrix
Strattice
* Corresponding author. Section of Pediatric Su
Hospital, SE-751 85 Uppsala, Sweden. Tel.: þ46 186115

E-mail address: helene.lilja@kbh.uu.se (H.E. Lilja).

2213-5766/� 2016 The Authors. Published by Elsevier
http://dx.doi.org/10.1016/j.epsc.2016.06.014
a b s t r a c t

The management of giant omphalocele (GO) is a major challenge in pediatric surgery and there are many
different surgical strategies described. Here we report a complicated case in which the abdominal wall in
a premature neonate (gestational age 33 þ 2 weeks and 1700 g) with GO was reconstructed with a
non-cross-linked acellular porcine dermal matrix (Strattice�) combined with vacuum therapy. This
strategy can be an alternative method in the repair of GO in premature neonates with high risk of
infection, underdeveloped abdominal cavity and insufficient native tissue.
� 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Omphalocele is a congenital abdominal wall defect with herni-
ation of intraabdominal organs covered by a sac [1]. The prevalence
is estimated to 1 in 2500e6000 live births inWestern countries [2].
A giant omphalocele (GO) has by several authors been defined as an
omphalocele with a defect larger than 5e6 cm in diameter and the
sac contains liver [1,3,4]. Other authors have defined GO as a defect
with >50% of the liver in the omphalocele sac [5]. In neonates with
GO the abdominal cavity is underdeveloped and the abdominal wall
muscles hypoplastic and laterally displaced [6]. The thoracic cavity
may also be underdeveloped and pulmonary hypoplasia is often
present [7,8]. The outcome is dependent on associated anomalies
and genetic disorders, size of the defect, prematurity, pulmonary
hypoplasia and intact sac [8e10]. Closure of GO is a major challenge
to the pediatric surgeon and many different techniques have been
described. A forced closure can result in abdominal compartment
syndrome and respiratory insufficiency.

In this case report we describe the use of a non-cross-linked
acellular porcine dermal matrix (Strattice�, Life Cell Corp.,
Branchburg, New Jersey, United States) in combination with vac-
uum therapy in a premature baby with a very thin sac and insuf-
ficient abdominal wall and skin to cover the defect.
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1. Case report

The diagnosis of giant omphalocele was detected prenatally at
the routine ultrasound at 18 weeks of gestation. The mother
suffered from severe pre-eclampsia and therefore a cesarean was
performed at the gestational age of 33 þ 2 weeks. The birth weight
was 1700 g, length 42 cm and Apgar Scores were 7, 6, 10. The child
needed ventilator support with continuous positive air pressure
with 25% O2. Preoperative echocardiography found a dextrocardia.
Intravenous antibiotics were initiated after birth as prophylaxis
against infection. The first GO repair was scheduled to the following
day. The omphalocele was found to contain the whole liver, small
bowel, stomach and spleen. The sac was extremely thin, fragile and
not intact (Fig. 1A) and subsequently conservative treatment was
not an alternative.

The abdominal cavity was very small and there was not enough
skin available to cover the defect (Fig. 1B).

At surgery it was not possible to close the abdomen. After partial
closure of the upper part of the abdominal wall, the stomach
and spleen could be repositioned into the abdomen. A silo was
constructed of 10 � 16 cm Strattice� Pliablewith single 3:0 Prolene
sutures (Ethicon, Somerville, New Jersey, United States). The com-
pany recommended Pliable, due to the size of the child, and use of
permanent sutures (Fig. 2). A vacuum dressing (V.A.C., KCI-Medical,
Mölndal, Sweden) was fashioned over the silo. A continuous
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. A) The giant omphalocele was found to contain all of the liver, small bowel, stomach and spleen and the sac was extremely thin. B) After removal of the sac, during the first GO
repair.
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pressure of 50 mm Hg was applied (Fig. 3). The vacuum dressing
was changed 10 times over a period of 5 weeks before the vacuum
therapy could be discontinued. Enteral feeding was gradually
introduced 10 days after the primary surgery and the patient was
tolerating full enteral nutrition 4.5 weeks later. Eight weeks post-
operatively the central part of the Strattice� (4� 4 cm) became dry
and there was a local infection at the skin margins. A surgical
revision was performed, the dry Strattice� was removed and the
patient was treated with antibiotics. A Jelonet Paraffin gauze
dressing was applied on the defect and covered by a sterile
Hydrocolloid dressing. After one week a 4 � 2 skin transplant was
applied. The healing was successful and the patient was discharged
home at the age of 3 months. A second surgery was scheduled at
about 23 months of age (Fig. 4). The plan was to close the fascia
without any foreign material.

At the second GO repair it was found that the Strattice Pliable�
was incorporated to the surrounding fascia but too thin to be used
to close the defect. It was also adherent to the liver but not to the
intestines. It was left in place. The fascia was identified in the flanks
and mobilized. A 16 � 20 cm Strattice� Firm was divided into two
halves and sutured to the fascia with interrupted 2:0 Prolene
sutures. The defect was reduced as much as possible and the two
Fig. 2. A silo was constructed of 10 � 16 cm Strattice� Pliable with interrupted 3:0
Prolene sutures.
halves of Strattice� were sutured together in the midline with
interrupted 2:0 Prolene sutures. The thin skin in the midline was
excised and the skin was closed in the midline with intracutaneous
5:0 Monocryl (Ethicon, Somerville, New Jersey, United States). Four
months after the second surgery some of the Prolene sutures
penetrated the thin skin. Aminor surgerywas performed to shorten
the sutures. A third GO repair was scheduled at 4 years of age.
Several Prolene sutures again penetrated the skin and there was a
local skin infection. Surgery was therefore scheduled at 13 months
after the second GO repair when the girl was 3 years old.

At this surgery the Strattice� was found to be of a fascialike
quality, it could be reduced in the middle resulting in a midline
diastasis of 3e4 cm (Fig. 5). A sample of Strattice� was sent for
histological examination (Fig. 6). All Prolene sutures were removed
and the closure was made with running 3:0 Ethibond (Ethicon,
Somerville, New Jersey, United States). The patient was discharged
home 5 days after surgery. The girl was doing well, living a normal
active life with her family at the latest control at the age of 3 years
and 3 months (Fig. 7). A future operation on cosmetic indication is
probably needed to further tighten the abdominal wall.
2. Discussion

Multiple techniques have been described to achieve closure of
GO such as conservative treatment with epithelialization with or
without topical agents and later repair of the ventral hernia [11],
staged silo closure [12], grafts [13,14], use of intraperitoneal tissue
expanders [15,16], or vacuum assisted closure [17]. Other pediatric
surgeons have used AlloDerm (an acellular human dermal matrix)
covered by skin and skin grafts in the management of GO [18e21].
We decided to use Strattice as it is stiffer and thicker than AlloDerm
and is usually less expensive.
Fig. 3. A vacuum dressing was fashioned over the silo.



Fig. 4. Before the second surgery at about 23 months of age.

Fig. 6. Microscopically, there are highly vascularized collagen rich connective tissue
containing several small foci of inflammation. The inflammatory infiltrate varies and
dominates partially by neutrophils granulocytes and partially by foreign body giant
cells. In addition, there are scattered macrophages and lymphocytes (Hematoxylin and
Eosin staining).
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In this premature girl a silo placement and reduction was not an
alternative due to a very small abdominal cavity and a large defect
with the entire liver in the sac. There was not enough skin to be
closed over the defect. Conservative treatment was not an alter-
native due to a very thin and fragile sac.

Strattice Reconstructive Tissue Matrix is a non-cross-linked,
acellular dermalmatrix derived from porcine origin. It is supplied in
two different types: Pliable, which is thinner and softer, and has
been used in breast reconstruction, and Firm which is thicker and
has been used in complex abdominal wall hernia reconstructions in
adults. The graft is treated to remove all porcine cells and still retain
the 3D-structure of the extracellular matrix. This matrix acts like a
scaffold for the ingrowth of the patient’s own tissue by promoting
Fig. 5. The Strattice� Firm was found to be of a fascialike quality at the third surgery
(13 months after it was applied).
rapid revascularization, white cell migration and cell repopulation.
Its properties make it less susceptible to infection or to an inflam-
matory reaction, including the formation of adhesions, than syn-
thetic grafts [22e24]. Recently, the use of Strattice� was reported
in a pediatric population including two children with omphalocele
reconstructed at the age of 4.25 and 5.8 years [25]. A full term
neonatewith GOwas reconstructed with Strattice� in combination
with vacuum therapy on the 14th day after birth [26]. To our
knowledge this is the first report on the use of Strattice� in a
premature neonate with GO. In this case, Strattice was a suitable
Fig. 7. The child three months after the third surgery.
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graft as it is less susceptible to infection and it facilitates the skin
growth as it becomes highly vascularized in contrast to Gore-Tex
(W. L. Gore & Associates, Inc., Medical Products Division, Flagstaff,
AZ). In contrast to adults with a seroma formation of 29%, there was
no seroma formation in our patient [27]. The lesson we learned
from this case is to avoid the Strattice� to dry which easily occurs
when the VAC therapy is discontinued. We recommend a skin
transplant to cover the Strattice� at this stage. In future cases we
will use Strattice� Firm at the first surgery and Ethibond instead of
Prolene as it easily penetrates the skin.

3. Conclusion

Repair of GO in a premature neonate with a large fascia and skin
defect was well tolerated and successful with the use of Strattice�
in combination with vacuum therapy. This strategy can be an
alternative method in the repair of GO in premature neonates with
increased risk of infection, underdeveloped abdominal cavity and
insufficient native tissue.
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