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Abstract 

Background The repair of large abdominal wall defects that cannot be closed primarily is quite challenging. The 
component separation technique (CST) is a surgical approach using autologous tissue to close large abdominal wall 
defects. The CST requires extensive dissection between the abdominal skin and the anterior sheath of the rectus 
abdominis muscle. Subsequently, incisions are made at both sides of the external oblique aponeurosis, releasing the 
external oblique muscle from the internal oblique muscle, and then the right and left rectus abdominis muscles are 
brought together in the midline for defect closure. However, impairment of blood flow in the abdominal wall skin and 
necrotic changes are recognized as potential complications.

Case presentation The CST was performed in a 4-year-old boy with a large ventral hernia who had undergone 
skin closure with abdominal wall relaxing incisions for the primary treatment of giant omphalocele in the neonatal 
period. Given his history of incisions on the abdominal wall, he was speculated to be at high risk for postoperative skin 
ischemia. Dissection was therefore kept to a minimum to preserve the blood supply from the superior and inferior 
epigastric arteries and perforating branches of those arteries through the rectus abdominis muscle. In addition, care 
was taken to adjust the muscle relaxant dosage while monitoring the intravesical pressure, ensuring that it did not 
exceed 20 mmHg to avoid impaired circulation in the abdominal wall caused by abdominal compartment syndrome. 
He was discharged 23 days after the surgery without any complications, and neither recurrence of the ventral hernia 
nor bowel obstruction was observed in 4 years.

Conclusions A giant omphalocele with primary skin closure was treated by applying the CST. The procedure can be 
performed safely while preserving the blood flow to the abdominal wall, even in patients with a history of relaxing 
incisions on the abdominal skin. The CST is expected to be effective for repairing the large abdominal wall defects 
seen in giant omphalocele when primary closure is not possible.
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Background
The outcomes of congenital abdominal wall defects, 
including omphalocele, have remarkably improved 
thanks to advances in perinatal care and surgical tech-
niques. However, the management of giant omphalocele 
with large defects and prolapse of the liver remains chal-
lenging [1, 2]. There is no one-size-fits-all treatment 
policy, and it must be flexibly adapted according to the 
patient’s condition.

We performed residual ventral hernia repair with the 
component separation technique (CST) [3] in a boy who 
had undergone direct skin closure with relaxing incisions 
on the abdominal wall for a giant omphalocele in the 

neonatal period, and obtained good results. The CST is 
considered to be an effective approach that expands the 
range of treatment options for giant omphaloceles.

Case presentation
The patient was a 4-year-old boy with prenatally diag-
nosed omphalocele. He had been born by emergency 
Cesarean section due to premature rupture of mem-
branes at 37 weeks and 5 days of gestation, with a birth 
weight of 2500  g. A giant omphalocele (hernia ori-
fice diameter 4 × 3  cm) with whole-liver prolapse was 
observed (Fig. 1). The hepatic vein was close to the hernia 
gate, and there was a concern that the ring of an XS size 
Alex Wound Retractor would compress the hepatic vein 
if it was used to create the silo. Then, silo construction 
using a Gore-Tex sheet according to the Allen-Wrenn 
method was performed on the day of birth. The oral 
side of the silo was detached during step-by-step reduc-
tion, and the herniated organs were exposed (Fig. 2a). It 
was difficult to close the muscle layers around the ori-
fice, so direct closure of the skin with relaxing incisions 
was emergently performed (Fig.  2b). Impairment of the 
abdominal wall circulation was observed temporarily, 
and the patient was discharged at 73 days after birth.

A huge ventral hernia remained (Fig. 3), and abdomi-
nal wall repair was attempted at 4 years of age when the 
patient weighed 12.1 kg. It was speculated that a history 
of relaxing incision may be a risk factor for the impair-
ment of blood flow in the abdominal skin in abdominal 
wall repair using the CST. The policy was to preserve the 
feeding vessels of the abdominal wall skin as much as 
possible. Also, we afraid severe liver injury at the release 
of firm adhesion between the parietal peritoneum and 

Fig. 1 The appearance of omphalocele at birth. A giant omphalocele 
with whole-liver prolapse

Fig. 2 The appearance of the abdominal wall before and after emergent surgery in the neonatal period. a The oral side of the silo has detached 
and fallen off, becoming herniated, and the organs were exposed. b Two relaxing incisions (arrow) were made on the flanks, and primary skin 
closure was performed
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the liver surface. Hence, the anterior CST was selected. 
A sufficient incision of the aponeurosis of the external 
oblique muscle with minimum lysis in the abdominal 
cavity allowed the large hernia to be more safely repaired. 
An 8Fr urethral catheter was inserted, and the intravesi-
cal pressure was monitored continuously with a pressure 
transducer during the perioperative period to detect ele-
vated intra-abdominal pressure indirectly [4, 5]. Muscle 
relaxants were adjusted to control the abdominal wall 
tension for adequate blood flow preservation.

A midline incision was made along the previous surgi-
cal wound from the xiphoid process to the lower abdo-
men. Lysis of adhesions between the liver surface and 
subcutaneous scar tissue was performed, taking care not 
to damage the liver. Subsequently, the outer edge of the 
external oblique muscle was exposed by dissecting the 
subcutaneous scar tissue and the anterior sheath of the 
rectus abdominis muscle. At this time, special care was 
taken to ensure preservation of the superior and inferior 
epigastric arteries and the perforator from the anterior 
sheath of the rectus abdominis muscle. The extent of the 
muscle layer defect was 12 × 10  cm. After exposing the 
lateral border of the rectus abdominis muscle, the area of 
its attachment to the aponeurosis of the external oblique 
muscle was dissected. Following relaxing incisions in the 
rectus sheath (Fig.  4) and pulling the right and left rec-
tus muscles together at the midline, the intravesical pres-
sure increased from 5 to 18  mmHg. Since it was below 
20  mmHg, considered the acceptable upper limit [4], 
abdominal closure was completed. The intravesical blad-
der pressure increased to 20 mmHg on postoperative day 
(POD) 1, and the dose of muscle relaxants was increased. 
Thereafter the pressure decreased over time and was 
maintained at < 12 mmHg on POD 4. The administration 

of muscle relaxants was terminated, and extubation from 
the trachea was performed on POD 5. No complications 
were observed, and the patient was discharged from the 
hospital on POD 23.

At 4  years after the surgery, neither ventral hernia 
recurrence nor adhesive bowel obstruction was observed 
(Fig. 5).

Discussion
Repair of large abdominal wall defects that cannot be 
closed primarily, as in the present case of giant ompha-
locele with prolapsed whole liver, is quite challenging. 
Ramirez et al. first reported the CST in 1990 as a surgical 

Fig. 3 The appearance of the abdominal wall before repair with the CST at 4 years old. a Ventral herniation measuring 12 cm long and 10 cm wide 
was found centered on the umbilicus. b Surgical scars from the relaxing incision (arrow) were found on the flank

Fig. 4 The appearance of the separated abdominal wall muscles. 
The rectus abdominis muscle was moved medially by adding a 
longitudinal incision to the aponeurosis of the external oblique 
muscle (dotted line)
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approach using autologous tissue to close large abdomi-
nal wall defects [6]. They performed the CST in an adult 
case of giant ventral incisional hernia. In recent years, 
it has been widely applied to large open wounds on the 
abdominal wall resulting from trauma, severe burns, and 
similar issues [7–9].

There are two approaches to bring the rectus abdominis 
to the midline in the CST: “anterior” and “posterior” [2]. 
In the presented case, “anterior” CST was selected for 
the following reasons. In the “posterior” approach, the 
posterior rectus sheath is incised from the abdominal 
cavity, and the dorsal surface of the rectus abdominis 
muscle is dissected laterally toward the transversus 
abdominis muscle. Then, an incision is made in the trans-
versus abdominis muscle, and dissection between the 
transversus abdominis muscle and transversalis fascia is 
maintained to free the rectus abdominis muscles to the 
midline, which seems superior to the “anterior” approach 
in terms of preserving the blood flow of the abdomi-
nal wall. However, there was concern about the risk of 
liver injury associated with broad lysis of firm adhesion 
between the liver and peritoneum required in the “pos-
terior” approach and the difficulty of maintaining a good 
dissecting layer between the transversus abdominis mus-
cle and transversalis fascia followed by lysis in the pre-
sent case.

The first report of the application of the CST to chil-
dren was reported by Wijnen et al. in 2005 [10], followed 
by subsequent case series reports [11–13]. Eijck et  al. 
summarized the postoperative outcomes of 11 infants 
with giant omphalocele (defect diameter: 6–9  cm) who 

underwent CST at 5–69  months of age (median age: 
6.5 months), and reported that the thickness and motor 
function of the abdominal wall muscle in their patients 
were not markedly different from those of normal chil-
dren after 38–84  months (median: 54  months) [11, 14]. 
Although CST can presumably be safely performed after 
6  months of age according to a review of the relevant 
literature, we believe that surgery should be performed 
once sufficient development of the abdominal wall mus-
cles and growth of the intra-abdominal volume have been 
achieved in the patient.

Regarding postoperative complications associated with 
the CST, although findings are limited to adult cases, the 
following meta-analysis data have been reported: rate of 
wound infection, 18.9%; hematoma, 2.4%; seroma, 2.4%; 
abdominal wall skin necrosis, 1.5%; and recurrence of 
ventral hernia, 18.2% [15]. There was some concern 
about abdominal skin necrosis in the present case due 
to the history of relaxing incisions at the abdominal wall 
in the neonatal period. The blood flow in the abdominal 
wall muscular layer is maintained by the superior and 
inferior epigastric arteries, and the perforating branches 
of those arteries through the rectus abdominis muscle are 
the feeding vessels of the abdominal wall skin [16]. The 
anterior CST requires extensive dissection between the 
skin and anterior sheath of the rectus abdominis mus-
cle. In our case, we kept such dissection to a minimum 
to preserve the perforating branches. We also performed 
surgery while taking care to preserve additional blood 
flow from the superficial epigastric arteries.

In a further attempt to avoid impairment of the blood 
flow due to a sudden increase in intra-abdominal pres-
sure, the pressure was managed by controlling the 
abdominal wall tension with muscle relaxants and moni-
toring the intravesical pressure. We tried to maintain the 
pressure at < 12 mmHg, which is the upper limit of nor-
mal, and ensured that it did not exceed 20 mmHg, which 
is the diagnostic criterion for abdominal compartment 
syndrome reported in the literature [4]. An increase in 
intravesical pressure was observed in the early postopera-
tive period, so muscle relaxant dosages were increased to 
relieve the tension in the abdominal wall, thereby avoid-
ing the occurrence of skin necrosis due to an impaired 
blood flow.

Conclusions
A giant omphalocele with primary skin closure was 
repaired using the anterior CST. The patient had a history 
of relaxing incisions and was considered to be at high 
risk for postoperative skin ischemia. By preserving the 
feeding vessels of the abdominal wall skin at the time of 
surgery and controlling the intra-abdominal pressure by 
measuring the intravesical pressure in the perioperative 

Fig. 5 The appearance of the abdominal wall at 2 years after repair. 
The ventral hernia was completely healed, and no recurrence was 
observed
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period, an impairment of the blood flow in the abdomi-
nal wall skin was prevented. In cases of giant ompha-
locele, the CST is considered to be effective for repairing 
large abdominal wall defects when primary closure is not 
possible.

Abbreviation
CST  Component separation technique
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