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ABSTRACT

Introduction: In cases of gastroschisis and ruptured
omphalocele where primary closure is not feasible,
physicians must employ alternative strategies to gradually
reduce the herniated contents and promote epithelialization,
either through non-surgical methods or with surgical
intervention. Negative pressure wound therapy (NPWT) is a
device specifically designed to promote wound healing by
controlling sub atmospheric pressure. Despite the benefits
of NPWT, its use in paediatric patients, particularly
congenital abdominal wall defect, remains unclear. This
study aimed to assess the benefits of NPWT as part of the
treatment strategy for gastroschisis and ruptured
omphalocele.

Materials and Methods: A literature search was conducted
through electronic databases including Pubmed,
ScienceDirect and JSTOR from inception through January
2025. The outcomes identified included NPWT application
details (pressure, timing, duration), outcomes related to
length of stay, initial feeding, complications, wound
progression, and follow-up results. Quality assessment was
not conducted as the review aimed to provide a broad
overview of the topic.

Results: Sixteen studies were included in the final analysis.
Subjects consisted of 41 patients (32 gastroschisis, and 9
ruptured omphalocele), with a mean gestational age of 36.9
weeks and a mean birth weight of 2,216 g. The most common
herniated contents were small bowel and liver, with an
average defect size of 6 cm. The initial NPWT pressure
ranged from -25 mmHg to -100 mmHg, with -40 mmHg being
the most common starting pressure. At 10-12 months follow-
up, most subjects demonstrated no fascial defects and
intact epithelialized skin. NPWT was found to be an effective
alternative, particularly as part of immediate primary
closure, facilitating wound healing during staged closure, or
managing infection. Although most evidence came from
case reports or series, and there is a lack of standardized
protocols for NPWT, its benefits over conventional care were
evident.

Conclusion: NPWT shows its benefit in adjunct to delayed
closure, primary suture less closure, and in the management
of gastroschisis and ruptured omphalocele. Future research
should further investigate the optimal use of NPWT in a

larger larger prospective or randomized controlled trials to
refine protocols and better understand its long-term benefits
and risks.
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INTRODUCTION

Gastroschisis is one of the most common types of abdominal
wall defect, characterised by a defect typically to the right of
the umbilical cord.! A study conducted at a single centre in
Indonesia found that the mortality rate of gastroschisis was
69% among 42 subjects. Early closure within 1 day is
associated with a lower mortality rate.” In southern Brazil,
the incidence of gastroschisis has increased by 85%, with an
annual incidence of 2.69 per 10,000 live births.* Globally, in
24 countries, gastroschisis occurs in 1 per 3,268 births, or 3.06
per 10,000 live births.* Omphalocele is another type of
abdominal wall defect, occurring through the umbilicus, and
it can present with or without a sac.® The prevalence of
omphalocele between 2000 and 2012 was 2.6 per 10,000
births, with a mortality rate of 32.1%. Most omphalocele
related mortalities occur within the first 24 hours of life, with
a one-year mortality rate of 30.7%.°

Managing both gastroschisis and omphalocele remains a
significant challenge for physician. In cases where primary
closure cannot be performed, physicians must find an
alternative solutions to slowly reduce the herniated contents
and allow for epithelialization to form, with or without
surgical management.”® This is where negative pressure
wound therapy (NPWT) has been introduced as a potential
treatment option. NPWT has been widely used for all various
types of wound injuries.””® In a study focused on open
abdominal wounds in paediatric patients, NPWT was applied
until healthy granulation tissue formed, allowing the wound
edges to be safely sutured without tension.”'* Evidence
suggests that NPWT promotes faster wound healing by
applying negative pressure to the wound bed through a
specialized dressing, sponge, and vacuum system. However,
wound healing in neonates presents additional challenge
including fragile skin, immature immune system, and
impaired thermoregulation, all of which can hinder proper
restoration.”* To date, there are no established guideline or
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protocols for using NPWT in neonates or paediatric patients."
In this scoping review, we aim to explore the characteristics
and the clinical benefits of NPWT, particularly in the context
of congenital abdominal wall defects such as gastroschisis
and ruptured omphalocele.

MATERIALS AND METHODS

This scoping review was conducted in accordance to Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
extension for scoping reviews (PRISMA-ScR)."

Search Strategy and Selection of Studies

A comprehensive computerized search was conducted using
databases such as Pubmed, ScienceDirect, and JSTOR. We
retrieved relevant study from inception through January
2025. The search terms included the following combinations:
((“negative pressure wound therapy") OR ("NPWT") OR
("vacuum  assisted closure") OR ("VAC")) AND
(("gastroschisis") OR ("omphalocele") OR ("congenital
abdominal wall defect")). Boolean operators’ combination
was used to broaden and narrow search result. The search
was limited to human subjects, with language restricted to
only English.

Eligibility Criteria

All publications that met inclusion criteria were considered.
Inclusion criteria were as follows: (i) type of studies included
randomized or non-randomized trials, observational studies,
pilot studies, case report, or case series; (ii) neonates or
children diagnosed with gastroschisis or ruptured
omphalocele; (iii) studies where negative pressure wound
therapy (NPWT) was used as part of the management; (iv)
studies reporting outcomes related to NPWT pressure, timing
of NPWT application, duration of NPWT, length of stay,
initial feeding, and complications. The exclusion criteria
included animal studies, irretrievable full texts, non-English
language publications, and studies on irrelevant topics.

Data Extraction and Quality Assessment

After removing duplicates, screening was performed on all
studies based on their titles and abstracts. Full-text articles of
studies that met the inclusion criteria were then retrieved and
reviewed in detail. Disagreements regarding the eligibility of
studies and data extraction were resolved by consensus
among the authors. In cases of persistent disagreement, a
third expert was consulted to reach a final decision. Each
included study was carefully reviewed to extract the following
details: author(s), year of publication, study design and
setting, sample size, NPWT application specifics (including
pressure, timing, and duration), and the outcomes related to
length of stay, initial feeding, complications, wound
progression, and follow-up results. Quality assessment of the
studies was not conducted as part of this review, as the goal
of the scoping review was to provide a comprehensive
overview of the topic.

RESULTS

Results of Literature Search

A total of 308 publications were identified through database
searches (Figure 1). After removing duplicates and excluding
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studies marked by the automation tool, we screened 271 titles
and abstracts. Thirty-six studies were further assessed based
on the inclusion criteria. Ultimately, 16 studies (5 case series
9 case reports, and 2 retrospective observational studies) were
included and analysed.

Study Characteristics

The studies were conducted in Canada’, the USA™®#2
Australia®?®, South Africa®**, Japan**, Romania®,
Vietnam?®, Germany®, and China.” The oldest publication
was from 2006 7, and the most recent was from January
2025.*" All included studies detailed the use of NPWT as part
of the management process for either gastroschisis or
ruptured omphalocele. Two studies described the use of
NPWT in the treatment of an open abdomen but did not
specifically focus on gastroschisis or ruptured omphalocele,
so these articles were excluded."*

Patient and Abdominal Defect Characteristics

A total of 41 participants (9 ruptured omphalocele, 32
gastroschisis) were included (Table I). The reported gender
distribution was 21 males and 16 females, with a mean
gestational age of 36.9 weeks. The average defect size was 6
cm, and the mean birth weight was 2,216 grams. Herniated
contents primarily consisted of small bowel loops and liver.
In gastroschisis cases, the bowels were generally eviscerated,
matted, and oedematous. Congenital dysmorphic features in
ruptured omphalocele patients included low-set ears, frontal
head bossing, short neck * patent omphalomesenteric duct
and cleft palate.*®

Indications for using negative pressure wound therapy
(NPWT) included the need to accelerate wound closure,
inadequate conditions for primary closure, and failure of
staged abdominal closure. Some subjects were diagnosed
prenatally via ultrasonography.®#?% After reduction, there
are cases where the abdominal wall was non-compliant, and
closing the defect would create excessive tension. In the
included studies, NPWT was generally used after silo
reduction. Two studies achieved complete reduction using a
silo, and then NPWT was used to aid in skin closure.'®’® In the
case of ruptured omphalocele, it was treated similarly to
gastroschisis by placing a silo or attempting to suture the
bloody sac.*¥* One patient with a history of ruptured
omphalocele was admitted for NPWT due to delays in
developmental milestones such as rolling and crawling. This
patient was also fed via nasogastric tube due to feeding
intolerance.” Another patient with gastroschisis treated with
NPWT was also put on a vacuum trial due to abdominal
viscera disproportion.” One omphalocele case involved the
use of NPWT to treat wound dehiscence and infection during
staged closure.” Detailed characteristics of each case are
provided in Table II and Table III.

Technique of implementing NPWT

Several options were used for dressing the herniated
abdominal contents, including clear sheets, hydrocolloid,
mesh, and biological patches.”** These were followed by
polyurethane ether®, white foam®*, or
granufoam/blackfoam.”* A clear film or transparent tape
was then applied over everything, with the apex cut to allow
insertion of the suction tube. Hattori et al., (2017) used a

Med ] Malaysia Vol 80 Supplement 7 December 2025



Prospective outlook on negative pressure wound therapy (NPWT) for gastroschisis and ruptured omphalocele

= Oy 'sisiydsouiseb = DD !|euOI}BAISSCO dA1}IAASOIIDI = AGO ‘SAIIAS Bsed = § ‘iodau ased = YD !pasn 1541 sem | AN USYm painseaw 3ybIam = ¢ ‘Ueaw JO Ue|paw se pajuasaid

‘3|qe|ieae Jou = y/N ‘abe |euoneisab = yo

*9|920|eydwo painidni

aJe ejep aAieyuenb = e

V/N J9Al| pue |amog 8 0€6¢ V/N Al oy l <) eulys 1£§20C ‘NOH| 91
a1ejed ¥3|D
1oNp d1IR3UsaWO|eydwo judled J3AI| pue [amog V/N 000€ L€ 4 oy l AdO | Auewsap 0e 220T 'USSSIN| S1
V/N J9Al| pue duf)saiu] |ejol 0L X0l 9681 8€ A (o) L Hd ueder |,zz0z "emebeden| y1
“|[eM 103}3p 9U3 JO 1oadse
JolI34ul 8Y3 03 pasnj Jsppe|g Jappe|q ‘[amoq pajeinpul VIN 00€C LE 4 pb) L Hd vsn 12120Z 'UayD| €1
V/N V/N V/N 009¢ 3 N pD)
V/N V/N V/N 005¢C G'9g 4 pD)
V/N V/N [4} 000€ 9€ 4 o) € Sd WeulaIn 6z 120T "ML| TL
SNSoId1Ie sNIdNP Judled YHm
129)9p |e1das JejndlIusA |ews J4an1| pue sdooj [amoq ||ews 8 009¢ LE A oy l <) eluewoy sz LCOT ‘PIARQ]| LI
29U Joys pue Jes ay3 ybnouyy ey
Buissoq peay |eIu0l) ‘sied 13s MOT J9Al| pue |9MmOQq 3[qISIA cl 060¢ 143 E| (o) L D yinos | ;020 ‘eue|niojA| 0L
‘sishjeue S81JeAO pue sniain
pueq-6 1o Aydeiboipiedoyds ui ‘sfaupiy ‘wnal ‘wnusponp
sal}l|ewJouqe pajeldosse Jaylo oN | 1dadxa suebio [eujwopge ||y 9 [V0€ 8¢ 4 oy l 1'p) ueder 2020Z "MILUOH| 6
uo|0d
V/N 's9uUIIsaUl [|ewWS ‘Yoewols 14 0zlz G€ N pb) l 18} vsn «8l0C 49)1ng| 8
V/N V/N VIN 400LL 13 V/N pD) el
V/N V/N VIN 40291 13 V/N BD) [4 D yinos v910C 'MONNeH| £
aseasip [eual [e}juabuod JOAIT pue N5 VIN 029¢ LE N oy
V/N [omog VIN 09t7¢ 13 N pD)
V/N V/N V/N 000€ LE 4 oy € SO elleiIsny | 10T "9PUQIN| 9
J9Al| JO %0€E
V/N [ ‘Y2ewois ‘uojod ‘|amoq |jews VIN V/N 9¢€ A pD) l <) vsn 0 €102 'SUION| G
‘pJ0d |edljIqwin
‘wiN1daJ 3y} WOy ay3 ulyym Ayaed bunsixa
wd gz uebaq 1eyl uojod buipels -a1d e u| pauleluod sem
-pul|q e se ||]am se xipuadde | xipuadde pue wndaed ‘wna|i
pue wndaed ‘wWna|l [euiwJial 40 |euiwial jo dooj paie|os|
doo| paiejosi wna|l buipua puljq | 3yl asnedxaq sjd0jeydwo pue
e YuM ejsasle [eulysaiul Al 9dAL | sisiydsoulrseb yioq 4o sainyead S 00€T o€ 4 pD)
"YMIg 3B Paud Iy} dUlISaIUI
V/N abue| pue |jews ‘yoewols S 091 13 N pD)
V/N [9MOQ palessdsIAg l 0€LL [43 N pD)
|[9Mmoq panew
V/N pue snojewapao pajeladsing S 0£0€ 143 E| pD) 14 SO eljelysny 2 1102'104D| v
(LLE'D) «(S€)
V/IN VIN (SLP) SV | 096'2-9°L 6€-€€ | (|IN/(L) pb) Sl | N8O vsn allOz'uesseH| ¢
UOI1Be[13UDA |BDjUBYIRW 4O Aep
Quo paJinbaJ jeyy uojzeiniessp Jappe|q pue
pue uoilesidse wNIUodSA ‘lamoq abJe| ‘]amoq |jews 74 V/N L€ N P
Jsppe|q pue
V/N ‘|omoq ab.e| ‘|amog jjews 14 V/N LE N pb) 4 ) vsn «600C ‘P4eQQqNH| ¢
o|1s buisn uondNpal Jaye
|lem |eujwopge juejjdwoduou
pue uonusisip jeuiwopqy V/N §'sxg V/N 8¢ V/N pD)
o|is buisn uoldNpal Jaye
[lem |euiwopge jueljdwoduon V/N G'9Xxg V/N 13 V/N pD)
o|is buisn uoldNpal Jaye
[lem |euiwopge jueljdwoduon V/N goLXx8 V/N 9€ N pb) € SO epeued 1 900C ‘dUqen| |
(wo) 1ybBram ((VE) ubisag
uol}puo)d pPaleld0sSsy 1U8lU0D YJeWOoI1S palelulaH 9z7IS 19940Q yuig ) Jlapueo | uopreindod| N | Apmis | uoibay JeaA ‘loyiny  [oN

(T¥=N) saipnis papnjoul jo solydelfowap pue sonsiialoeRy) | d|qeL

71

Med ] Malaysia Vol 80 Supplement 7 December 2025



Systematic / Narrative Review Article

SESE
Aep-z 1e Ajpuinol
wool bunesado

3]0y 9y} JaA0 pade|d S| 9dIAap
wNnNJeA 3y} pue wWeoy ay3} JOAO Wi} 3y} 4O
193U 3Y} Ul B|0Y |[BWS i/ PUNOM Y]} |eds

ay1 ul buissaip z 104d Ll 01 Buissaip wyly sAIsaype pue uaiedsued]
9y} 4o uonedijddeau '9ZIS PUNOM 0} PAaWWII} Weo4 "Wweoy
10 24nso|d J9Y19 aueylainfjod e pue |amoq usamiaq
Jay3Is Joy paradsul 9oe4I91ul Ue se Beq pinj) snouaAe.Ul uswopge uswopge »2910C
SeM punom ay| % 104a L 0p-| ue wouy 1nd 199ys apLojyd JAulnkjod a|1191s 9s50)> 01 1dwany asop o1ydwany | ¢z ‘uoneH| £
SEEES
S 9IASP IMdN pue ssew ay) 4o xade ‘9UOp SeM 24NsSo|d
uolssiwpe 9Y) 1B pPalls usyl sl Jod \ ‘|eas e ulelle |  upjs pue |eldsey ||y
15| Bunnp o3 paijdde s| buissaip d1ise|d anisaype | pue Ayaed jeujwopge ‘14eib upys
shep uy ‘Bulissaip peay e o3 Jejiwlis uolysey e ul 0} pauJnial sem | ssauddiyl H|ds pue
6 ‘yuIq ssew sy} punoJe paddeim si 9zneb aneam | |amog ‘suolsaype pue | JANN usnbasgns
J9)4e| pJo syuow g pue uadQ "eluiay |eulwopge syl bulpunouuns| upjs ss9dxa Bulrowas ‘o|is Buisn <7102
V/IN | S¥99m g yHiq 1e [eiyuj 08- 3y 01 payjdde si pioj|0d0JpAy Jo Bull v | Ag uondnpal [ea1bing uoponpal eided | | "SPLPN| 9
oue|dde
‘abesn 10d L1e| pawuoj-iod wd g e « €10C
V/N / oj|is 493k shep g G/- ‘wooJ bunesado ayy ul pardde |ANDN| 4nsOd [eidsey [eided | yum yuawade|d ojis l 'SLIION| S
(7 @seDd) Awoisoun(af
aqn} JO uonew.oy
Yum pawuogiad
SeMm sisowojseue
21|0203]|1 Uy "PaAOWal
sem xipuadde
1z pue ‘wndsed
Z pue | ased vl abesn o|1s ‘1l Jo doy uo ‘wina|l |eulwll
104 Apjoam pabueyd Lz| 19ue shep gisAep paidde JANDN ‘Buissaip azneb se SASNIY| o doo| pajejosi ay3 o|is papeo|-bulids 2 1102
aJ4am sbuissauqg 9z| 9!skep gishep /| 08-| pue |9MOQ UD3M1DQ 9DBLIdUI SB 1e0dIDY | ‘OIS 4O sAep g 1oLy jo uonesiddy | ¢ oyd| ¥
‘doj uo ‘uonepas
pade|d si sbuods wnndea pue Ja1udd sy} Ul Japun apispaq
‘abesn Szl | 9|0y [jews e 1nD 'sabpa ay3 Jano sdiiys 1491s 1e paw.oyiad o 1102
V/N vL| ois soye shep - | - 031 001- |eJ9AdS "sabpa 1ajap 9y} drewixosddy ‘paijdde 10N o|is 4o uonedddy | i ‘uesseH| ¢
"LMdN J0 9sn ay3
bulnp g1 pue z| Aep ‘abesn
uo sabueyd buissaiqg [l oj|is 493k shep g abuods wouy ums
‘[eAowal sulydew Buipunouins 1293104d 01 wispeba] "pinjy 1oy (24npadoud apispaq)
1MdN J93)e Buissaip ‘abesn 1IX3 Ue 91eaJd 0} J91Udd 3y} Ul uollesoyiad o|is papeo|-burids 2 600C
Jo uonediddy |7 oJis Joye shep ¢ | G/- 03 05- | |[ews "sdi3s 14935 Y3m sabpa arewixoiddy ‘paijdde joN jJo uonesyddy | z ‘pieqgqnH| ¢
abeianod |lem |eujwopge
SIS |euonippe 85 9y} 4O 9deyns |eauoliad ay) 01 panins papeo| buuds ojis
yum shep g-z A1ana 87 sfep €1 pue abpa |e1dse} 9yl 03 Pa4ndas sem wd G g pue g 1,.9002
sabueyd buissaiq s skep 6 ‘shep g| S/- SIS pue s3 sisibins Aq paJanod s| |BIDISIA ‘paijdde JoN | @sed ‘wd g’z L dse) | € ‘laugen| |
(sAep) (BHWwW)
uolreinp ainssaid Jeap
juswieal] [euonippy 1MdN uolreniul 1 MdN 1MdN 1MdN }0 anbruyos) uoluaAIBIU| [e216INS | juswiesl] [enlu| N ‘Joyiny  [oN

(ze=N) sasea sisiyososnseh ui uoireardde Adesayl punom ainssaid aalrebau salisiivloRIRYD || 9]qeL

Med ] Malaysia Vol 80 Supplement 7 December 2025

72



Prospective outlook on negative pressure wound therapy (NPWT) for gastroschisis and ruptured omphalocele

es0dNWIQNS [BUIISSIUL [|ewsS = §|S ‘D|ge|leAe 10U = /N ‘941] Jo Aep = 704

Buissaup

azneb wnajosad
o1 shep ¢ Jaye
panowsau ‘A1abins

‘IA3P WNNJeA punom aanssaid anlebau

e Y}IM passalp uayl sem ydyed ay|
'3WN|OA |BpI3} JO s2uNssaid J0}e|13UaA 0}
sabueyd Aue 1noyym aunins sad 0—¢ buisn
Jauuew pajdnuiaul ue ul Ajje1zuaiafwndi
e12se} 9y} 0} Painins pue 12943p 3y} 40 3zIs

Ajjerzuaiagwnoun
epsey) sy}

0} PaJnins pue 19)9p
9y} Jonod 03 ydjed
d160j01q Ag pamojjoy
2JNsod [eulwopge

o|is papeo| bulids
wd g o uoluasul Aq
PaMO||04 JUBUWA
|eyoeun juaisisiad Jo
uonebi| pue 1>949p
9yl wouJj Jappe|q
9y} o1esedss

9JIASP IMNdN 343 dY3} uoidassip 1l 20¢
Japun yied |eaibojolg €| Joue Aj31e1paww| w/N| Ut 011Ind sem yded di6ojoig N1dMIEAS Krewnd pajieq f121ne> pue jun|g uayy| o1
sAep / 1o} sebueyd
sabepueq Ajlep pueq xa3
pue Bujuea|d punopn 2106 yum ainsop
‘24> punom Ajiep loda Ly ‘agn3 uoidns e [lem [euiwopge “es
pue sAep g| J9AO SaWI} pue ‘adey jJuaiedsuely ‘abuods e ‘suiydew o|is “2es Apoo|q asn
€ abueyd sem YA 14 1oast 0¢- oINS e sapnjpul wayshs A ayL| S APOOIG 0 3IMINS | 565 kh00)q 4o auning 2lzoz ‘ULl 6
'sbuissaip weosnuelb 1uUN DY/ B 0} Pa1dauuod ‘buissaip
pue weoayym 6l ay1 Jano pade|d sem ped 'V Y 1esSUaS
0} Joud esadsin e ‘adeup ay3 bupnipund sy
9y} Jano pade|d sem Juejul ayy buiddeim Ajjeipualajwniip
|[91daw pajepljosuod ‘Buissaip 9y3 91Nd3s 01 pasn
2IISIA BY} 219m sadeup anlsaype jo sdiis ‘|jamoq
J9)V 'pPo1epl|osuod pPa1e43dsIAS 3y} Jano pade|d ‘Jsaylabol wd
9J9M BJDSIA sdiys buimas Ag dnd e jo adeys ayj ul G/ 01 pazisdn ‘yuiq
ay1 |1un sbueyd pauolysey ‘ssaudIyl 419y} J|ey 01 1Nd 249M 1e pase|d bBeq ojis 2810T
Buissaip Apjeamig 87 10a zz | sz- 01 sz- sBulssaIp weo4nueln pue Weosd Y V/N | wd g papeo| bunds J9)ng| 8
(skep) (BHWwW)
uolreinp ainssaud Jeap
juswiesal] [euonippy 1MdN uoneniul IMdN 1MdN LMdN j0 anbiuyoar uonuaAIalu| [e21BINS | JusWIealL [eniul ‘loyiny  [ON

(ze=N) sasea sisiyososnseh ui uoireardde Adesayl punom ainssaid aalrebau salisiidIoRIRYD || 9]qeL

73

Med ] Malaysia Vol 80 Supplement 7 December 2025



Systematic / Narrative Review Article

"pasopd aq
10U P|N0Od 12943p INq
‘A}ined |eUlWOPQEe
03 eluJay padnpal
IpJg duBIqWIBW

3y} O paydeyne

3l pue ‘uol}dasal
|erned ‘paydieap
‘pug ‘aueiquidw

‘Buissaup 91 JO 1uswWYdeLIR
shep J9A|IS |elqodIw-1lue pue ‘JANdN| pue uoildesal |elued 24nso|D e 1202
¥ Aans pabueyd Buissaig 87 10d 0S OF-|  ‘ysow x93 940b Yiim paso|d 10949 |  :35L) 24nsopd pabeis |  pabeis ajeipawiw] ‘pireal v
‘sauesquiaw padiedal ‘ainins
91 J9A0 129)9p juswe|iyouow
‘skep g/ Aiana |euiwopae ayy Jo 9|geqJosqe
pabueyd sbuissaip 19]|0IA 1uswiealy 9bpa 8y} 01 paJnINs | YLM painins aiam 020C
uennuab yum pajuied ces vl |eniul 191y V/N ysaw Jano pailjdde sbuissaiq SeM USaW dUd|0ld [dueiquidaw painidny ‘eue|nION| €
siwiap
|ediylie paseq uabe|jod
‘Buigny uoidns
LMdN 9yl eIA 1n0 pue
azneb ay1 ybnouyy dn dn ‘wd3sAs aunssaud anirebau
J919Y18d 9y} WoJy uswopge 931 01 Pa129UUOD pue satenbs wd |
9y ybnouyy abessed 031Ul 1nd sem xade ay] ‘9|ad0jeydwo
s}l ul s91£j041d99 pue pInj} 2413ud ay3 0} paljdde sem w1y Jespd
aAOWal pjnom 11 1ey) adoy e Uy} pue ‘JapJo siy) ul paldde o|Is |el@1eWoOlq
9y} ul ‘payiels sem areshjelp 9J9M weojnuelb ‘weoy 91Iym | pue Jo1dei1ds punom 2020C
JO UoIsnJul SNONUIIUOD 9 70d S9 sz ‘sbuissaip punom juaiaype-uoN | 9zis ||ews Buisn ojis ojis e buif|ddy 'MIUOH| ¢
“ue|dsueny
|eual Joy
‘9|qe|iene Bunem ajiym
sem juawieb os|y ‘Aiabung
aJnssaud Jay4e pue JuswiaplIgap
|1un sAep 94049q sawi} [ewiuiw
£ Ajjesipads a|diynw asn ‘pajeas sl IAP IMdN pue ‘pade|d sem yeub
‘sawily 24nso|d ssew 9y} Jo xade ay3 1e palls usayl| umjs 1|ds paysaw |
a|dnnw |ed16uns pabeis s| pod v '|eas e ujenie o} paljdde (anso|> | ojis ul nd pases|au
pasn sepn | J914e uolssiwpe s1 Bbuissaup dnse|d anlssype uy upys ou) paljdde uayl sl Yarym
puosas ‘Buissaip peay e 01 Jejlwis uolysey SeMm ysaw uayl ainso|) Aiewnd
uolssiwpe p|o syuow e ul ssew 3y} punoue paddeim 14e4b upys snoinaud
pug Jo4 shep 6 Aq pamoj|o} V/N sI 9zneb aneam uadQ "ejuiay woJ) paresedas | "1eib upjs ssaudPIYL
399M B 92UO | 7] ‘uolssiupe ‘uolissiwpe 151} |euiwopae 8yl buipunouins ayy| Sem [9moq :24nso|D 1U|ds ‘I MdN «710Z
pabueyd si buissaip IAWNDN | 151 404 shep 6 pJo syiuow g | 08- 03 Oi-| ©1 pailjdde s piojjod0ipAy Jo Bul v |e216uns pabeis ‘o|is e bulA|ddy "[DPUPN| L
(skep) (BHww)
uoleinp ainssaid Jeap
Juswieal] [euonippy LMdN | uomienul IMdN | 1MdN 1MdN J0 anbiuyos) uolluaAIdlu| [eo1BINS | juswieal] [elu| ‘loyiny | oN

‘(6=N) sased aj@oojeydwo painidni ui uoneaijdde Adesayl punom ainssaid aAlrebau Jo sonsLvIdRIRYD (||| 9]geL

Med ] Malaysia Vol 80 Supplement 7 December 2025

74



Prospective outlook on negative pressure wound therapy (NPWT) for gastroschisis and ruptured omphalocele

d|ge|ieAe 10U = /N 401e) Yymolb 1sejqoagly diseq uewny Jueuiquiodal = 454q-yy ‘aso|njjadjAyrswAhxoqied = By-DIAD ‘241] 40 Aep =104

apow
Adeiayy
9|qelen
uiw
C 104 Ot-
pPaAOWDI SBM DIAIP ulw g 1oy
1MdN 4938 4D49-yy ‘shep 0L- €S dol uo suiydew
/-G A1ana pabueyd Buissaip nonuiuod| JAAdN U3yl punom ayl uo paydied aseq £G20C
punom Buissaip By-DIND 6l J1oacsl 09- Buissaip By-DIND ‘@zneb auijasep QY3 1k painins oIS judwaded oIS ‘noH| 8
J031d2uu0d 1i0d 1Jos ‘adeip anisaype
wii4 Juasedsuesy ‘wyiy Jsluieq
Buis ou ‘uonexiy uiod inoy YbI} auelquiaw
|eyuoziioy pue |enibes snosueind 9J@>0|eydwo jo Aj91e1paww| 0 €202
skep ¢ A1ana pabueyd Buissaiq ol 104 L 08-| ‘@2e}ins DO 031 paydeile weoj dUYAA|  S24nINS snonuizuod) 1AMdN 40 3sn ay| ‘uassIN| £
skep
p-€ A1ans pabueyd buissaiqg
ysawjenp ‘siwiap |epiyie doy uo adinep ysaw |epiype ym 12 220T
paseq uabe||0d ‘ysaw |epiIHY L2 104 €€ 0S- LMdN 3Y3 Uy} siuisp [epiiy ‘paijdde joN |Buisn Juswade|d ojis ‘emebedeN| 9
'agn} uoldns e pue ‘adey
juaJedsuely ‘abuods e ‘suiydew
V/N 4! 104a vz 0€-| uomndNs e sapnppul waishs JYA YL des Apoo|q o aining w202 'ML| S
(skep) (PHww)
uolrelnp ainssalid JeaA
jusweal] [euonippy LMdN | uorenmul IMdN | LMdN LMdN j0 anbiuyoap uonuaAIdlu| [e21BINS | JuswIeal] [eniu| ‘loyiny  |[oN

(6=N) sased aj@o0oeydwo painidni ui uoneoljdde Adesayl punom ainssaid aAlebau Jo sonsiIaIoeIRYD (||| 8|geL

75

Med ] Malaysia Vol 80 Supplement 7 December 2025



Systematic / Narrative Review Article

"WDE O} Wd /.
wouy Joj|ews Ajanissaiboid awedaq 1d9)ep

|lem pue Juawnbay 4o abps 1e paw.o) 2 120Z
sem uolle|nuelb ‘sbuissaip 0} 1SI1} JS1LY 09 odl| 1 ‘pineqd| L1
1J0 ysSnw Japun qeds palp YHM PaISA0d 20202
ud||e} pey ysaw ‘dn moj|o4 yruow pig Ag pue sabpa wouy buizijayrda sem punopn V/N V/N odl| 1 ‘euenIon| 0L
suonedljdwod V/IN 220202
aA13e49do3sod Inoyym dn moj|oy Jeak | V/N V/N 8¢¢ od| 1 ‘MJIIOH| 6
‘abe siy 40y 9|13uadiad ‘98 10a Aq |eob 03 paseadul 028102
Y106 1e sem 1yblam syiuow g jo abe Ag pazijeljayds Aj91a1dwod upjs pue /5 70Q UO papiels paayg SLL O] 1 ‘Ppng| 8
V/N V/N V/N V/N o5 w2 910C
V/N V/N V/N Y/N D) ¢ ‘UoOneH| [/
Jue|dsueunysod V/N
syiuow Q| 1e ||om Bujuonduny ‘el uoissiwpe
Kaupiy 1ue|dsuesy |eual dluaAepeRd 1eub buiiell|de) ‘|9moq pue JaAl| JSAO pug Joj shep
1Inpe panladal Jualed pjo syluow gl 1y anssiy uonenuelb jo sake| padojanaq V/N Z uoissiwpe
24nso|d-1sod sieak ¢ syuawauinbal skep 9 Ja14e paiinbai Buissaup 15| Joj shep @
|e2164ns Jaypng ou UIDQ dABY DIy} J9Y1Ny OU YUM pajeay sem aul| aining V/N uoissiwpe
pue Ajjenuue dn pamo||o} uaaq sey 1ualled 'Spaay} pug o4 shep oy
‘papleun 3jjem buyseboseu dn-doy pasinbas | /€ ! uoissiwpe bbb <7102
01 9|qe sem jualled ‘a24nsod 3sod syuow Q| 9INsO[d upjs pue ||n4 | Ajuo pue panoidwi xelul [eIQ 15| Jo} shep 6 oY| € "DSPUOPIN| 9
pasce|d sem agn) Awoloaiseb
‘uolssiwpeal SNy} PaAdIyde 10U SeM Pady s €102
1noyiim abe Jo syuow 9 4o dn moj|o4 ‘paso)d Aj919]dwod 1a)ep eidseq |eob Inq “70Q 81 1t paieniu| 08 OO | L 'SLUON|  §
uonesijayyds a19|dwod
Jeau yum Ajpuediyiubis pa1desiuod punopn
uonesijayyds a19|dwod
Jeau yum Ajpuediyiubis pa1desiuod punopn
‘jJuannedino ue se Ajuenbas dn moj|o4 anssi} uoile|nuelb jo ease
‘'sabueyd |lews puiyaq buines| pazijayiids punopp
Buissaip juairedino yum pabieydsip rualied Auapiyyns |"Buipasy ysijqeisa ul saiyndipid v pD)
ejuiay [edijiqun [jews abe Jo syuow 9 pazijeljaylids pey 12949p |enpisal V/N 44 pD)
eluiay |es1jiqun & sobps punom punoue uonesijayiida V/N 9g pD) 21102
J11ews|qoad uou abue| & abe Jo syuow 9 yum Ajpuediyiubis pajpeuod punopp V/N St DO v ‘oyd| v
(02)
16-ZL P99} ||n} 01 dWIn. . shep o 1102
VIN V/N | (€1) 19-9 PS94 S3e1}ul 03 Swil «(V2) LEL-8L 29| sl ‘uesseH| €
punom pajesy Lz Aep uo panuiruodsip NdL
$S9]4B2S PaMoys dn MO||O4 JO SHIIM 7 70d 61 Uo ww g-1 o3 sabueyd pajaq | gl Aep uo Buipaay agni snjog V/N pD)
abieydsip jeydsoy ‘0z Aep uo panunuodsip
aAINd ymoub J93je Jeds |edjiquin pajeay Aq pamoj|o} NdLl ‘8l Aep uo pasj} ||n4 2 600C
o1edosdde pamoys dn moj|o} 4O syaaMm Z |erowal JANDN 49148 10943p apim ww g | || Aep uo Buipaaj agni snjog sz D¢ ‘pieqqnH|
A|aA13eAISSUOD pabeuew
SeM 1Byl BIUISY |edI|Iquin 3[gIdNpPal [|ewsS
paso)d Ajpusnbasqgns sey 1eyy eruiay punom pazijeljayydy V/N 06 pD)
|ea1jiquin jjews & dn moj|o) syuow 9 punom pazijeljayyds V/N 99 pD) 19002
V/N shep p5 Jayye pazijeljayids punop V/N 0L¢ 2D | € ‘lalqen| |
(shkep) lesA
dn mojjod BuieaH punom paay |INy3siy 01 8wl (sAep) so1 uoneindod | N ‘Joyiny | oN

Adeiayl punom ainssaid aalrebau Jo SawW02IN0 Al 9|geL

Med ] Malaysia Vol 80 Supplement 7 December 2025

76



Prospective outlook on negative pressure wound therapy (NPWT) for gastroschisis and ruptured omphalocele

9|qejieAe Jou = y/N ‘9J@>0|eydwo painidni = QY !sisiydsoiseb = ) ‘41| Jo Aep = 10Q ! ueaw Jo ueipaw

se pajuasaid aie elep anneyiuenb =,

wd |X| 03 pacnpal 1£GC0¢C
V/N SeA 9ZIS pUB PpunoMm 3y} 4O uonezijayid] V/N 09 o) ‘noH| 91
Siyjeydwo pue }jo
doup 1594 pJod [ed1jIquin
pake|ap punoy dn moj|o} JO syruow g d|qissod si upys pue 70d e €C0C
pauuejd si Aysejdouiwopqy eldse) |euiwopge JO 9INSO|d 99J) UOISUS] | 8| I8 e paAalyde pasy |elo [|n4 6l [o}'] 'USSSIN| S1L
o'w
8 1e A11AeD |eulWIOpPQE Y] 01 padNpal & JUBWaPIIgaP PUB JUSWIUIO
o'W G DUIS uswopge uipuelsosd yym pabeuew Jaye abe 2 CC0C
punoJe paddeim abepueq uoissaidwo) JO syluow g 1e uolezijayyds axa|dwod V/N V/N oy ‘'emebeyeN| {1
191p Je|nbaJ 91e19|0} pue 139)9p
epsey d1ewoldwAse |jews A1an &« oA ¢
1V {(0'A 'z 9be 1e panjosal) eluIdY |BJIUIA
wd | xz buines) Awoyouyseb 12 1202
anssi} pazijelpyuds & pjo syuow Q1‘9’s yieausapun anssiy uone|nuelb AyyesH uado & do 3sod syjuow ¢ V/N b)) ‘uayd| €1
upjS ||[eM |eulwopge 1e3ul
pue ‘s}9)9p eIdSe) OU & P|O SYuow {7z
1oejul paseadde pazijayuda upys Jo uope|nueln
eldsej pue |[em |eullopge & P|o syluow ¢ eyl V/N L9 pD)
pauue|d aq ||Im eldse} [euiwopge paJeadde ejdsej pue |jem |eulwIoOpqy V/N 69 pD)
104 94NPa20I{ "BIIISIA By} 3093104d 0}
9|qe sem ey} upjs pue
||eM |eulwOpge 1DBIUI & PO SYuoW 7| ‘paJanodal Aj919|dwod [eujwopge Jo ups V/N 8/ oY 2120z 'UL| 2L
(shep) TesA
dn mojjo4 BuiresH punom paaj ||ny/is4l 01 WL (skep) soO1 uolre|ndod ‘loyiny  |ON

Adeiayl punom ainssaid aalrebau Jo Saw02INO Al 9|geL

77

Med ] Malaysia Vol 80 Supplement 7 December 2025



Systematic / Narrative Review Article

Fig. 1: PRISMA diagram with search strategy

sterile polyvinyl chloride sheet, cut from an intravenous fluid
bag, as an interface between the bowel and foam.* The
lowest starting pressure is -25 mmHg for both gastroschisis 20
and ruptured omphalocele *, with -40 mmHg being the most
common starting pressure across studies.”**** The highest
starting pressure in gastroschisis is -100mmHg 10 and -80
mmHg for ruptured omphalocele.* One study employed
variable pressure therapy, such as -70 mmHg for 5 minutes
and -40 mmHg for 2 minutes.”

Outcome of NPWT

The length of stay in NICU varied among subjects, with the
shortest being 19 days®, and the longest being 328 days.*
Full oral feeding was achieved on 18 day of life (DOL) ***, and
total parenteral nutrition (TPN) was generally discontinued
around day 20-21.°" Two studies reported the need for
gastrostomy due to unsuccessful feeding goal.””*' In the case
described by Horiike et al., (2020), a conventional silo
placement was attempted, but adhesion between the portal
vein and fascia occurred.” Then the new biomaterial patch
became infected, and NPWT was used, but a jejunal
perforation developed. The perforation was repaired, and the
giant omphalocele was subsequently treated using a
collagen-based artificial dermis for epithelialization. Another
complication associated with NPWT is the formation of

78

enterocutaneous fistula.” One case of mortality reported by
Hassan et al.”® due to necrotizing enterocolitis. By 10 to 12
months of follow-up the subjects present no fascial defects
with intact epithelialized skin. In the study by Tri et al.,
(2021) an additional suture of the abdominal wall was
performed after the NPWT was removed.” Detailed outcomes
are presented in Table IV.

DISCUSSION

This scoping review of sixteen studies displayed that NPWT is
an effective tool for managing gastroschisis and ruptured
omphalocele management in various clinical settings. Three
strategies for managing congenital abdominal wall defects
were identified: (1) immediate closure of the abdominal wall,
(2) delayed closure, and (3) non-surgical treatment through
spontaneous skin epithelialization.*> A primary suture-less
closure using NPWT can only be performed once the
abdominal contents are reduced, and the wall defects are
closed, which is a critical prerequisite for successful NPWT
application.'®® Gastroschisis with exposed organs is
particularly vulnerable to fluid loss and infection, making it
essential to wait for the consolidation of the herniated
abdominal contents before closure.”* Suture-less closure is a
gentle technique and minimizes concerns about skin tension.

Med ] Malaysia Vol 80 Supplement 7 December 2025
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In cases requiring long-term stability for gradual reduction of
the herniated content, NPWT offers less frequent dressing
changes (every 2-3 days) compared with traditional gauze
dressings, which need to be removed daily. *'*** However, the
frequency of dressing changes should be based on the
patient's condition, especially if there is more fluid
production than usual.” Furthermore, the sponge is covered
by a polyurethane drape that is impermeable to proteins and
microorganisms, helping to prevent bacterial colonization.
The semi-occlusive membrane also has limited permeability
to gases and water vapor, which helps maintain moisture
and warmth in the wound by reducing heat transfer due to
water evaporation.**

Previous studies on gastroschisis have shown that earlier
enteral feeding correlates with significant beneficial
outcomes, such as quicker regaining of birth weight, reduced
duration of parenteral nutrition, and shorter NICU stays.* If
feasible, portable NPWT is an option for reducing length of
hospital stay.” NPWT is generally considered a safe approach
and rarely leads to complications. However, some
complications of varying severity have been reported, most of
which are attributable to poor technique or inadequate
patient selection. In other words, most adverse events are
preventable. Complications reported after NPWT placement
in our review include intestinal perforation 26 and fistula
formation.* Fistula formation was the least common adverse
event, while infection-related conditions were the most
common, including surgical site infection (2.5%), cellulitis or
abscess (2%), and bleeding (0.6%)." To prevent fistula
formation, steri-strips can be applied after complete
approximation of the wound edges before placing the wound
vacuum™ or absorbable biologic or synthetic mesh can be
attached to the organ as an interface organ as interface.”* The
most effective way to prevent infection is to ensure that the
wound is clean before applying the device and to change the
dressings at regular intervals. The incidence of enteric
infections is significantly higher when the dressing is applied
directly over exposed organs.**** Depending on the wound's
size and location, a significant amount of fluid may be
suctioned during the initial days of NPWT therapy, which
can sometimes result in hemodynamic instability. It's crucial
to monitor patients closely and provide fluid and electrolyte
support when necessary. If the foam dressing is left in place
for an extended period, or if granulation tissue develops
rapidly, it can adhere to the foam. When the sponge is
removed, the capillary buds in the tissue may be disrupted,
leading to potential bleeding. Most bleeding episodes can be
controlled with manual pressure, but in cases of substantial
bleeding, electrocoagulation or surgical intervention may be
required. Infection risks can be minimized by properly
debriding nonviable tissue before applying NPWT and
ensuring sterile technique during sponge changes.**

Standardized protocols for NPWT must be developed, tailored
to the clinical needs of gastroschisis and ruptured
omphalocele patients. Given the diverse patient population,
ranging from preterm neonates to full-term infants, protocols
should remain adaptable, accounting for factors such as
defect size, status of wound infection, and patient stability.
Key components of the protocol include: (i) patient selection
criteria: criteria for NPWT inclusion should be viable tissue,
and the absence of severe infection or necrosis. Other

Med ] Malaysia Vol 80 Supplement 7 December 2025

considerations should include overall clinical state, and the
presence of comorbidities; (ii) wound management: the
technique should be standardized, ensuring sterile
application, and thorough necrotic tissue debridement prior
to application; (iii) monitoring and adjustments: a protocol
for daily wound assessment, and fluid balance should be
implemented. Clinical staff should oversee dressing changes
and evaluate patient stability to identify and address
complications such as bleeding, or infection; (iv)
complication prevention and management. If infection is
suspected, thorough debridement and the use of antibiotics
are warranted.

The current literature on NPWT in gastroschisis and ruptured
omphalocele is limited by small study sizes, lack of control
groups, and variability in protocols. Furthermore, there was
variability in the reported outcomes and the duration of
follow-up. Complications were reported, but these were
limited to only two studies.»* Research should also aim to
identify the ideal frequency of dressing changes, duration of
therapy, and the best approach for managing complications.
A more standardized approach to NPWT application will
help ensure that this promising technique can be utilized
safely and effectively across different clinical settings.

CONCLUSIONS

Based on the findings of this scoping review, negative
pressure wound therapy (NPWT) offers a major improvement
of wound healing in addition to primary closure or delayed
closure. Given the severity of abdominal compartment
syndrome, early intervention and management is crucial to
optimize therapeutic approach. Future research should
further investigate the optimal use of NPWT in these
challenging cases to refine protocols and better understand
its long-term benefits and risks.
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