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Background: Omphalocele is an abdominal wall defect. Herniated organs can be small or 

large intestine, liver, and stomach. The use of conventional techniques has always been a 

challenge for the surgeon. The goal of using NPWT is to provide a quick, simple, and effective 

method to reduce the eviscerated content and enlarge the visceral continent. 

Case Presentation: The record of 3 patients with omphalocele was reviewed. There were two 

females and one male neonate. All the babies were born by C-section and were antenatally 

diagnosed for omphalocele. In all cases, NPWT was applied. Two cases were discharged in 

good condition while one patient with complex cardiac defects succumbed.  

Conclusion: NPWT is an effective and safe alternative for omphalocele management. 

 

INTRODUCTION 

Omphalocele is an abdominal wall defect, the man-

agement of which has been quite challenging to the 

surgeons. [1] The use of mesh, silo, or hydrocolloid 

patches is not always successful. They are associated 

with a high rate of complications, need for frequent 

manipulation, and prolonged hospital stay, which can 

lead to nosocomial infections and wasting of re-

sources. [3]  

In the 1940s NPWT was first used to treat complex 

and difficult to heal wounds, nonetheless, its use in 

the pediatric population is fairly recent. [2] The goal of 

NPWT is to provide a quick, simple, and effective 

method to reduce the eviscerated content and enlarge 

the visceral continent. It dehydrates and accelerates 

the scarification of the amnios, allowing a definitive 

closure in lesser time. The closure must occur at an 

appropriate moment as premature closure may result 

in abdominal compartment syndrome. [4] The main 

aim is to present our experience with NPWT in neo-

nates with omphalocele. 

METHODS 

Data of 3 patients with omphalocele, who were 

managed with NPWT at Roberto Gilbert Elizalde 

Children’s Hospital in Guayaquil, Ecuador during the 

period from June to October 2021, were reviewed 

retrospectively.  

The Technique of NPWT: All patients were treated 

with NPWT Welsuc® Guangzhou Rainhome Pharm Y 

Tech Co. Ltd China. This system is composed of: 1) 

Negative pressure device with pressure ranging from 

50-225 mmHg; 2) 450 ml Recipient; 3) Adhesive 

sheets; 4) Suction cup and tubes; and 5) Absorbent 

sponges with various diameters: 10x7x3cm, 

15x10x3cm, 20x10x3cm. In order to achieve good 

adherence and avoid contaminants, the omphalocele 

sac and abdominal wall were cleaned with 70% 

alcohol before the device placement. Once the surface 

was prepared, the defect and redundant skin margins 

were measured. The sponge should cover the defect 

entirely and extend 2 cm beyond the skin margins, 

allowing adequate pressure in all edges. Adhesive 

sheets were then placed, sealing the sponge. The 

central part of the sheet is perforated and the suction 

cup fixated, reinforcing it with extra sheets to avoid 

leaks. Tubes are placed and the recipient is connected 

to the negative pressure machine. Machine settings 

vary as needed. 

The negative pressure used in all cases ranged from 

50-175 mmHg. Tolerance was good, taking into 

account the patient's comorbidities and clinical 

status. The device was replaced every 10 days and the 

wound was uncovered to note the progress, 

scarification of the sac, and decide if adjustments 
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were needed. The omphalocele axis was constantly 

monitored to avoid vascular compromise. 

CASE SERIES 

Case 1: A female newborn weighing 2622g was born 

by C-section at 38 weeks of gestation to a 24-year-old 

primigravida with a prenatal diagnosis of omphalo-

cele. The APGAR scores were 7-8-8. On examination, 

a giant omphalocele was seen with liver, stomach, 

and intestine as the contents of the sac (Fig. 1a). 

NPWT was placed using a continuous pressure of 100 

mmHg (Fig. 1b,1c). The patient developed severe pul-

monary hypertension, which warranted high-

frequency mechanical ventilation, pseudo-relaxation, 

and administration of a selective pulmonary vasodila-

tor. Improvement was seen on her 7th day of life. 

Pressures on the NPWT were as high as 175 mmHg 

with good tolerance. On the 8th day, the NPWT sys-

tem replacement was performed. Reduction of the 

defect size was observed (Fig. 1d). The device was set 

on 100 mmHg of pressure, which progressed to 125. 

Enteral stimulation was started. On the 20th day of 

life NPWT was removed, amnios contraction was ob-

served (Fig. 1e). Two (2)% Hydroalcoholic Chlorhexi-

dine was used as part of treatment to aid in scarifica-

tion. On the 29th day, the patient showed good enter-

al tolerance and adequate bowel movements so she 

was discharged. 

 
Figure 1: a) Giant omphalocele with herniation of liver, intestine 

and stomach. b) NPWT placement. c) welsuc® system, used in all 

patients. d) Defect size reduction due to amnios contraction, 

seen at day 20.  e) Amnios scarification 9 days after NPWT 

removal. 

Case 2: A male newborn weighing 3426 g was born by 

C-section at 40 weeks of gestation to a 16-year-old 

primigravida with a prenatal diagnosis of omphalo-

cele. APGAR scores were 6-8-8. On examination, om-

phalocele was seen with liver as its content. The de-

fect size was >5 cm (Fig. 2a). NPWT was placed using 

a continuous pressure of 100 mmHg. Echocardiog-

raphy showed complex cardiopathy with truncus arte-

riosus, aortic arch stenosis, ductus arteriosus, single 

coronary artery, severe hypertension, and moderate 

left vascular pulmonary hyper-resistance. Mechanical 

ventilation was required for 7 days, during that period 

bowel movements were present. On the 9th day, 

NPWT was removed, a total reduction of the omphalo-

cele was observed (Fig. 2c). The closure was per-

formed a week after due to cardiac instability (Fig. 

2d). The patient was discharged at 1 month of age. 

 
Figure 2: a) Omphalocele with liver herniation. b) NPWT system 

placement on 1st day of life. c) NPWT removal on the 9th day of 

life.  d) Closure of the abdominal wall on the 16th day of life. 

Case 3: A female newborn weighing 2470 g was born 

by C-section at 40 weeks of gestation to a 32-year-old 

mother (4th pregnancy) with a prenatal diagnosis of 

omphalocele. APGAR scores were 7-9-9. On examina-

tion, omphalocele was seen with liver and intestinal 

herniation. The defect size was >8 cm (Fig. 3a). NPWT 

was placed using a continuous pressure of 100 

mmHg (Fig. 3b).  

 
Figure 3: a) Giant omphalocele with herniation of liver and 

intestine. b) NPWT system applied 

Respiratory Insufficiency was present since birth and 

required mechanical ventilation and vasoactive drugs. 

In complementary studies, there were several 

findings:  small perimembranous VSD, ASD, 4.5 mm 
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Ostium secundum, and PDA. On the 3rd day of life, 

she developed bradycardia necessitating cardiac 

massage and epinephrine administration. Her 

hemodynamic instability never improved and 

succumbed to it. 

DISCUSSION 

Omphalocele management has always been a 

challenge for the surgeon. Currently, there are no 

extensive case-control studies that strongly 

recommend NPWT as part of the treatment, only case 

reports or case series which show satisfactory clinical 

experience. [5] 

The NPWT system applies regulated negative pressure 

upon the surface of a wound or as in this case, on the 

abdominal wall. Its effects are attributed to the 

mechanical stimulus generated by the sub-

atmospheric pressure, which diminishes extracellular 

fluid. It also allows microcirculation, perfusion of 

oxygen and nutrients which aids in granulation tissue 

proliferation. It reduces bacterial load and improves 

scaring; therefore, it can be used on infected wounds.  

NPWT is applied in omphalocele regardless of the 

defect size. It applies a mechanical pressure upon the 

viscera that progressively and atraumatically reduces 

it while creating space for it in the abdominal cavity. 

This was seen in our patients. [6] 

There were no limitations regarding the use of NPWT 

in our cases. If available, management is simple. 

There are no negative hemodynamic repercussions 

seen even if the patient is premature or undergoes 

mechanical ventilation. As mentioned by Sorolla et al 

in their report, significant improvement can be seen 

with 9 days of therapy. In our cases, improvement 

was also seen around the 9th-10th day of NPWT use. 

The main objective of definitive aponeurotic closure of 

this big defect is to allow the patient to achieve 

adequate progressive development. Respiratory and 

intestinal compromise should be taken into account, 

especially abdominal compartment syndrome. [7] Not 

only were these goals met in our patients, but we 

were also able to start early enteral nutrition with 

good tolerance. Our study is a presentation of initial 

results, it is too early to conclude that NPWT is not 

recommended in patients with omphalocele 

associated with complex cardiac anomalies, as was 

seen in our second patient who had complex cardiac 

anomalies, but successfully managed with NPWT. 

NPWT has a direct effect on the size of the defect. It 

reduces hospital stay and costs. Survival of these 

patients is determined mainly by the presence of 

comorbidities as mentioned by Adesola et al. [8] In 

our third case, results related to omphalocele therapy 

were satisfactory but the patient died due to cardiac 

complications.  

NPWT system can be used on patients with 

omphalocele who have damaged sac, where viscera 

are exposed. Using this system, viscera are contained 

and pressure is equally applied aiding in the 

reduction. As in other congenital defects 

(gastroschisis), partial or total grafts can be used to 

achieve better closure. [9] None of our patients needed 

grafts for closure. 

Despite being a retrospective study of a small number 

of patients, it was observed that patients experienced 

less pain even when awake, due to the absence of 

tissue traction. Other important reasons were: skin 

edges were covered and protected and amnios was 

preserved and will eventually form part of neo-

epithelialization due to the NPWT action. We suggest 

conducting studies with a large number of patients 

and including patients with other abdominal wall 

defects such as gastroschisis.  

In conclusion, NPWT is an effective and safe 

alternative for omphalocele management. It can be 

used on very low-weight neonates, without the risk of 

amnios rupture even if they are under mechanical 

ventilation. 
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