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Gastroschisis is a congenital defect of the abdominal wall that needs immediate surgical correction. An alternative 
option is primary direct closure after skin undermining and sheath expansion using electrocautery, without the use 
of a temporary container (silo).

Aim – to assess the feasibility and short-term results of primary direct closure of gastroschisis after skin under-
mining and sheath expansion with electrocautery in newborns.

Materials and methods. A retrospective analysis of 21 newborns with gastroschisis who had primary direct 
closure performed from January to December 2024. The study followed STROBE guidelines for observational stu-
dies. The outcomes measured were the rate of primary closure, the duration of nasogastric (NG) tube, feeding 
milestones, and complications.

Results. Twenty-one patients were included, with a mean birth weight of 2.77 kg. Primary closure was suc-
cessful in 18 patients (85.7%). Three (14.3%) patients were deemed to be unsuccessful. No patient required 
mechanical ventilation. Mean NG tube duration was 3.9 days. Six (28.6%) patients were able to tolerate full 
enteral feeding at a mean of 4.8 days after surgery. Five (23.8%) patients had complications; there was one (4.8%) 
fatal outcome. The unsuccessful Closure group (66.7%) had more complications compared to the successful 
group (16.7%).

Conclusion. Primary direct closure of gastroschisis following undermining of the skin and sheath expansion 
with electrocautery is a viable technique in selected patients with an 85.7% success rate. The technique provides 
hemostasis and accurate tissue separation. Failure of primary closure was seen in 14.3% on daily follow-up docu-
mentation.

The study was conducted in accordance with the principles of the Declaration of Helsinki. Informed consent was 
obtained from the parents or guardians of the children for the conduct of the study.

The author declares that there is no conflict of interest.

Keywords: gastroschisis, primary closure, electrocautery, sheath expansion, case series, neonatal surgery.


��
������������������������������������������������ ��
������
�������������������������
�����
����!������� "#����������� ���������� �#�$	������������
���������
������
�%&'���#�(��)
A.Ya. Hussein
�������	
��
���
������
�����
����
�����
�����
�
*�+���,�-�+�.�/0�����10����������-�������0�0�����+�����2�3��4���05�6��0��7����8��������������0�/��&�9:;�0��������<�<0����<�
6� 40�����0� 4��<0� -�������� �0=0���� 4�+:�� ���,��������� ,����� ��� ��-,��0���� �4��0����������� ��:;/�� -�� ��4�<���>�
0:0���������:�/��2�50-�������+��������<��+����������07�0����+�:� &
*����.��/��������/�:;��+�;�����������+���������0-�:;�����40���������4��<����-����������+���,�-�+��4�+:�����,���������,��������
��-,��0�����4��0�������������:;/��<0����<�0:0���������:�/��������������10��8&
*������ �����������+�?���0�0����0���+40������7����:�-�����8��
����������10�����-���+���,�-�+�<2����<���40������-�+�����4��
����0�;��
��������5�:�����������40�����0�4��<0�-���������0=0���&�@�+:��10����4������:�+�����4�����������0��<0���/�7��ABCDE�



70 ������	
��

�
��HIJKLIMNLO��PNQJNR��#SNILTJ ��U&���
 "�
��

Original articles. Abdominal surgery

Читайте нас на сайті: http://med-expert.com.ua

Introduction
Gastroschisis is a birth defect in which the intestines 

(and sometimes other organs) come down through the 
abdomen (full-thickness defect) to the right side of the 
body, typically near the umbilical cord. They are not en-
capsulated and are irritated and swollen due to amniotic 

fluid and must be modified surgically soon after birth [4].
Gastroschisis has been rising in prevalence globally, and 

is estimated to occur in 1 in 2,000 – 1 in 5,000 live births [3]. 
Factors that increase risk are smoking during pregnancy, 
low socioeconomic status, and early motherhood [2].

There are a number of surgical procedures available to 
help treat this anomaly. The most common method used 
is to encase the organs in a silo and compress them into 
the abdominal cavity [4]. However, the placement of a silo 
is sometimes performed by a number of procedures, 
a long ventilation period, and a long hospital stay [10].

Primary direct closure has been recommended as an 
alternative in some patients because it involves a 
 single-stage closure, earlier enteral feeding, and a short-
er hospital stay [12].

Rationale for electrocautery in sheath expansion
Why electrocautery? Compared to sharp dissection, 

electrocautery offers:
• hemostasis: reduced intraoperative bleeding;
• precision: controlled tissue division;
• efficiency: shorter operative time.
The technique of combined transverse and longitu-

dinal sheath expansion exceeding 5 cm using electro-
cautery has not been previously described in detail for 
gastroschisis closure. This study describes our experi-
ence with this technique.

The aim of this study was to assess the feasibility and 
early results of primary direct closure of gastroschisis 
after skin undermining and subsequent electrocautery 
to expand the sheaths both transversely and longitudi-
nally in neonates.

The focus of the study was the successful primary clo-
sure rate, duration of nasogastric (NG) tube use, feeding 
milestones, mechanical ventilation use, and postopera-
tive complications.
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Table 1
STROBE checklist
./0123���45 6����������5��78�9�:�
ALM_J�ITK�̀ abMNIOM ALM_J�ITK�̀ abMNIOM
DIOSQNUPTK"NIcUTI_J �TMNUKPOcUT
CadJOceJb `Lf�Ug�MhJ��MPKR
�MPKR�KJbLQT iIMJNLI_b�ITK�iJMhUKb�.��MPKR�

$JbLQT
�JjTQ iIMJNLI_b�ITK�iJMhUKb�.��MPKR�

$JbLQT
HINcOLkITMb �TO_PbLUT�ITK�ElO_PbLUT�%NLMJNLI
mINLIa_Jb $IMI�%U__JOcUT�ITK�$JnTLcUTb
$IMI�bUPNOJb"fJI-
bPNJfJTM

$IMI�%U__JOcUT

DLIb �MPKR�pLfLMIcUTb
�MPKR�bLqJ HIcJTM�%hINIOMJNLbcOb
rPITcMIceJ�eINLIa_Jb $IMI�̀ TI_RbLb
�MIcbcOI_�fJMhUKb $IMI�̀ TI_RbLb
HINcOLkITMb BJbP_Mb
$JbONLkceJ�KIMI HIcJTM�%hINIOMJNLbcOb�ITK�AIa_J�

CPMOUfJ�KIMI BJbP_Mb
iILT�NJbP_Mb BJbP_Mb�.�HNLfINR�%_UbPNJ�CPM-

OUfJ
CMhJN�ITI_RbJb BJbP_Mb�.�%Ufk_LOIcUTb
sJR�NJbP_Mb $LbOPbbLUT
pLfLMIcUTb �MPKR�pLfLMIcUTb
�TMJNkNJMIcUT $LbOPbbLUT
tJTJNI_LqIaL_LMR $LbOPbbLUT
uPTKLTQ $JO_INIcUTb
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Materials and methods of the study
Study design. It was a retrospective case series of neo-

nates who were diagnosed as having gastroschisis and 
who underwent primary direct closure at Bint Al-Huda 
Hospital from January 2024 to December 2024. The 
study was reported in accordance with the Strengthen-
ing the Reporting of Observational Studies in Epidemio-
logy (STROBE) guidelines for observational studies. The 
completed STROBE checklist for the present retrospec-
tive observational study is provided in Table 1 [11].

Inclusion and exclusion criteria. All newborns diag-
nosed with gastroschisis who underwent primary direct 
closure during the study period were included in the 
study. Patients were excluded if their medical records 
were incomplete or did not contain sufficient informa-
tion to assess the study outcomes. Birth weight, gesta-
tional age, and abdominal wall defect size were not con-
sistently documented in all medical records and 
therefore could not be used as mandatory inclusion cri-
teria or systematically analyzed.

Surgical technique (detailed) (Figure 1)
Step 1: Skin undermining
• A circumferential incision was made around the 

defect margin.
• Skin was undermined from the underlying sheath 

for 1-2 cm in all directions.
Step 2: Sheath expansion using electrocautery
• The anterior rectus sheath was opened using elec-

trocautery (cutting mode, low power).
• A midline longitudinal incision was made first.
• Transverse relaxing incisions were added at the 

superior and inferior aspects.
• Total sheath opening dimension exceeded approx-

imately 5 cm.
Step 3: Organ reduction
• Abdominal organs were gently reduced into the 

peritoneal cavity.
• No forceful reduction was attempted.
Step 4: Primary skin closure
• Skin was closed primarily without fascial closure.
• Interrupted or continuous sutures were used.

Step 5: Prevention of abdominal compartment syn-
drome

• Intra-abdominal pressure was assessed clinically by 
palpating bladder tension.

• If tension was excessive, the abdomen was left open 
(no case required this).

Postoperative care
• NG tube left open or on continuous suction.
• Mechanical ventilation with supplemental oxygen 

as needed.
• Triple antibiotic therapy (Ampicillin + Gentamicin 

+ Metronidazole).
• Daily dressing change and wound care.
• Gradual initiation of feeding after return of bowel 

function.
Data collection
Data were extracted from daily follow-up medical re-

cords and included:
• birth weight (kg);
• success of primary closure (as documented);
• days on mechanical ventilation;
• days with NG tube (calculated from daily records);
• postoperative day of feeding initiation;
• postoperative day of full enteral feeding;
• complications (as recorded).
Definitions. If there was no documentation of failure 

in the daily follow-up records, closure was deemed suc-
cessful. Primary closure was considered a failure if the 
patient had a record stating failure or death in the daily 
follow-up chart or if the patient died. Full enteral feeding 
was defined as the ability to receive full oral/enteral feed-
ing without parenteral nutrition.

Data analysis and statistical analysis. All the data were 
analysed with the help of Microsoft Excel 16.0. The success 
rate was calculated using the Wilson score method and pre-
sented as descriptive statistics: mean, standard deviation 
(SD), range, and 95% confidence interval (CI). Categorical 
variables were displayed as frequencies and percentages.

Ethical considerations. This is a retrospective chart 
review and was considered to be ethical based on the 
guidelines of Bint Al-Huda Hospital. The nature of the 
study was retrospective, and informed consent was 

;�<+�'+��OhJfIcO�KLIQNIf�Ug�MhJ�bPNQLOI_�MJOhTLwPJ
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waived. Patient confidentiality has been ensured by the 
use of codes rather than names.

Results of the study
Patient characteristics (Table 2). A total of 21 new-

borns with gastroschisis underwent primary direct clo-
sure during the study period. Mean birth weight was 
2.77 kg (range 2.5–3.2 kg, SD±0.21).

The data in Table 3 show that primary direct closure 
was successfully achieved in most patients. The duration 
of NG tube use was between 3 and 5 days, and feeding 
milestones were different for individual patients. The 
postoperative follow-up records indicated that there were 
three patients who had unsuccessful primary closure.

The primary closure was successful in 18 (85.7%) of 
21 patients (95% CI: 63.7–96.0%). Three (14.3%) pa-
tients were classified as having unsuccessful primary 

closure. Among these three patients, one (4.8%) postop-
erative death was documented, and two (9.5%) had doc-
umented closure failure without death.

Postoperative course (Table 4). No patient had docu-
mented mechanical ventilation. The mean duration of 
NG tube use was 3.9 days (SD±0.7; range 3–5 days). Six 
(28.6%) patients achieved full enteral feeding. The mean 
day of feeding initiation was 4.7 (SD±0.5), and the mean 
day of full feeding was 4.8 (SD±0.4).

The distribution of days of NG tube use is presented 
in Table 5. Most patients (16 (76.2%) of 21) had NG tube 
use for 4 days, while 4 (19.0%) patients had tube use for 
3 days and 1 (4.8%) patient had tube use for 5 days. 
These data are consistent with the reported mean dura-
tion of 3.9 days (Figure 2).

Complications by outcome. Complications were docu-
mented in 3 (16.7%) of 18 patients with successful pri-

Table 2
Raw data extracted from daily follow-up records (n=21)

=��4�� 2�9�>�?��%@<) AB�C�D8 ;44C�8��9��C�D ;7EE�G44C�
C�D H�5:E������ =9�5�9D��E�8794�

87��488
1 �&' 4 0 0 �UTJ zJb
2 �&' 4 0 0 �UTJ zJb
3 �&� 4 0 0 �UTJ zJb
4 �&� 4 0 0 �UTJ zJb
5 �&� 4 4 5 �UTJ zJb
� �&' 4 0 0 �UTJ zJb
7 �&� 4 0 0 �UTJ zJb
) �&( 4 0 0 zJb zJb
� 	&
 3 0 0 �UTJ zJb
10 �&' 4 0 0 �UTJ zJb
11 	&� 3 0 0 �UTJ zJb
12 �&� 4 0 0 �UTJ zJb
13 �&) 4 0 0 $JIMh �U
14 �&� 4 5 5 �UTJ zJb
15 	&
 4 5 5 �UTJ zJb

� �&) 5 0 0 �UTJ zJb
17 �&( 3 0 0 zJb �U

) �&) 4 5 5 �UTJ zJb

� 	&
 4 5 5 �UTJ zJb
20 �&' 3 0 0 zJb �U
21 �&� 4 0 0 �UTJ zJb
Note:�}
~�LTKLOIMJb�MhIM�MhJ�JeJTM��gJJKLTQ�bMINM2�gP__�gJJK �KLK�TUM�UOOPN�KPNLTQ�MhJ�KUOPfJTMJK�gU__U��Pk�kJNLUK&

Table 3
Primary closure outcomes
17���54 A75I49��G�:��4��8 =49�4���<4 JKL�HM
�POOJbbgP_�kNLfINR�O_UbPNJ 
) )(&' �	&'.��&

#TbPOOJbbgP_�kNLfINR�O_UbPNJW 3 
�&	 �&
.	�&	

��kUbMUkJNIceJ�KJIMh 1 �&) -
��KUOPfJTMJK�gIL_PNJ��LMhUPM�KJIMh 2 �&( -
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mary closure and in 2 (66.7%) of 3 patients with unsuc-
cessful closure (Table 6). Thus, complications were more 
frequently documented among patients classified as hav-
ing unsuccessful closure. Because of the small number 
of patients in the unsuccessful Closure group, this find-
ing should be interpreted as a descriptive observation 
rather than evidence of a statistical association.

Overall, complications were documented in 5 (23.8%) 
of the 21 patients, while 16 (76.2%) patients had no do-
cu mented complications. One (4.8%) postoperative 
death was recorded, and four (19.0%) patients had other 
complications whose specific types were not consistent-
ly documented in the available medical records (Table 
7). Therefore, the reported complication data should be 
interpreted with consideration of the incomplete docu-
mentation of specific complication types.

Study flow diagram. Figure 2 shows the study flow di-
agram of 21 patients with gastroschisis who underwent 
primary direct closure after skin undermining and 
sheath expansion using electrocautery. All 21 patients 
attempted primary direct closure. Of these, 18 (85.7%) 
patients had successful primary closure (95% CI: 63.7–
96.0%), while 3 (14.3%) patients were unsuccessful (95% 
CI: 4.0–36.3%). Among the unsuccessful group, one 
(4.8%) patient died postoperatively, and two (9.5%) pa-
tients had documented failure without death. Among 
the successful group, three patients (16.7%) developed 
complications.

Discussion
Summary of findings. None of the patients needed me-

chanical ventilation, and the mean duration of NG tube 
placement was 3.9 days.

The definition of unsuccessful primary closure was 
based on documentation in daily follow-up records and 
may not fully reflect operative decision-making.

Comparison with published literature (Table 7)
Why is NG duration shorter in our series? Potential 

explanations include:
1. No patient required mechanical ventilation, al-

lowing earlier extubation and feeding.
2. The sheath expansion technique (transverse + 

longitudinal >5 cm) may reduce intra-abdominal pres-
sure.

3. Selection bias: our cohort may represent less se-
vere cases.

Why was mechanical ventilation zero? This may 
 reflect:

• Strict patient selection (only those expected to to-
lerate primary closure).

• The effectiveness of the sheath expansion technique 
in preventing abdominal compartment syndrome.

• Variations in institutional practice (some centers 
routinely extubate in the operating room).

Technical advantages of electrocautery sheath expan-
sion. Compared to sharp dissection, electrocautery offers:

• hemostasis: minimal bleeding during sheath opening;
• precision: controlled incision length and depth;
• efficiency: reduced operative time.
The combined transverse and longitudinal approach 

creates a tension-free closure without the need for fascial 
repair, potentially reducing intra-abdominal pressure.

Table 4
Postoperative outcomes (n=21)
N�9��IE4 0487E�
iJOhITLOI_�eJTc_IcUT
HIcJTMb��LMh�KUOPfJTMJK�eJTc_IcUT 
��
Y 
�t�MPaJ�KPNIcUT
iJIT�KIRb���$ 	&����
&' 
BITQJ��KIRb 3-5
uJJKLTQ�fL_JbMUTJb
HIcJTMb�IOhLJeLTQ�gP__�JTMJNI_�gJJKLTQ ����)&�Y 
iJIT�KIR�Ug�gJJKLTQ�LTLcIcUT���$ �&'���
&( 
iJIT�KIR�Ug�gP__�gJJKLTQ���$ �&)���
&� 

Table 5
Distribution of NG tube days
AB�C�D8 A75I49��G�:��4��8 =49�4���<4
3 4 
�&
Y
4 
� '�&�Y
5 1 �&)Y

Table 6
Complications stratified by closure outcome

17���54 A75I49 =��4��8�O��>�
��5:E������8 =49�4���<4

�POOJbbgP_�O_U-
bPNJ


) 3 
�&'

#TbPOOJbbgP_�
O_UbPNJ

3 2 ��&'

Table 7
Types of complications (n=21)

H�5:E������ A75I49��G�
:��4��8 =49�4���<4

�U�OUfk_LOIcUTb 
� '�&�
%Ufk_LOIcUTb�NJOUNKJKW 5 �	&)

��KJIMh 1 �&)
��UMhJN�OUfk_LOIcUTb�
�MRkJ�PTbkJOLnJK�LT�NJ-
OUNKb 

4 
�&


Note:�MhJ�bkJOLnO�MRkJ�Ug�OUfk_LOIcUTb���UPTK�LTgJOcUT2�KJhLb-
OJTOJ2�hJNTLI2�JMO& ��Ib�TUM�OUTbLbMJTM_R�bkJOLnJK�LT�MhJ�UNLQLTI_�
fJKLOI_�NJOUNKb&
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Prevention of abdominal compartment syndrome. No 
patient in this series developed clinically evident abdom-
inal compartment syndrome. This was achieved by:

1. Limiting sheath expansion to >5 cm.
2. Avoiding forced organ reduction.
3. Clinical assessment of bladder tension before clo-

sure.
Complications. The mortality rate of 4.8% is consistent 

with published gastroschisis mortality rates (2-10%) 
[8,9].

Feeding milestones. Six (28.6%) patients achieved full 
enteral feeding during the documented follow-up peri-
od, with a mean of 4.8 days postoperatively. In some pa-
tients, feeding initiation and full feeding were recorded 
on the same postoperative day (day 5), which may reflect 
rapid feeding advancement or documentation variation 
inherent to retrospective data collection.

The relatively low percentage of patients achieving full 
feeding may be due to limited duration of documented 
follow-up in medical records.

Study limitations. This study has several important 
limitations:

• Retrospective design. Data were collected from 
 existing records with potential for incomplete or incon-
sistent documentation.

• Single center. Results may not be generalizable to 
other settings.

• No control groups. Comparison with silo or other 
techniques was not performed.

• Incomplete variables. Gestational age, defect size, 
and sheath opening dimensions were not consistently 
documented.

• Short follow-up. Long-term outcomes (incisional 
hernia, bowel obstruction) were not assessed.

• Complication specification. Type of non-fatal com-
plications not specified in original records.

• Selection bias. Only patients who underwent pri-
mary closure were included.
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• Failure definition. The definition of unsuccessful 
closure was based on documentation in daily follow-up 
records and may not fully reflect operative deci-
sion-making.

• No hospital stay data. Duration of hospitalization 
was not consistently recorded across all files.

Clinical implications and future directions. The clinical 
implications and future directions are outlined below. 
Clinical implications and future directions are detailed 
below.

Primary direct closure with sheath expansion with 
electrocautery seems to be a suitable approach in new-
borns with gastroschisis. Families should be preopera-
tively informed, however, of the 14.3% unsuccessful 
closure (death) rate.

Future studies should:
1. Include a Control group (silo patients) for direct 

comparison
2. Document hospital stay duration systematically
3. In the course of the operation, take some pictures 

or draw some diagrams.
4. Monitor patients for long-term follow-up of inci-

sional hernia and bowel obstruction
5. Apply a prospective design using a standardized 

data collection method.

Conclusion
Primary direct closure of gastroschisis after skin un-

dermining and transverse/longitudinal sheath expan-
sion using electrocautery is a feasible technique with an 
85.7% success rate (95% CI: 63.7–96.0%) in this 
 single-center retrospective case series of 21 patients. 
Three (14.3%) patients were considered unsuccessful 
based on daily follow-up records: one died postopera-
tively, and two had documented failure. No patient re-
quired mechanical ventilation, and the mean NG tube 
duration was 3.9 days.

Complications were more frequent in the unsuccess-
ful Closure group (66.7%) than in the successful group 
(16.7%). The technique offers advantages, including he-
mostasis and precise tissue division.

Limitations include retrospective design, absence of 
a Control group, incomplete documentation of certain 
variables, and a definition of unsuccessful closure based 
on daily records that may not fully reflect operative de-
cision-making.

Prospective comparative studies with control groups, 
long-term follow-up, and standardized data collection 
are needed to determine the optimal surgical approach 
for gastroschisis.

The author declares that there is no conflict of interest.
Level of Evidence: Level IV (Case Series).
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