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I�T�O��CTIO�

Meningomyelocele� (MMC)� is� the� most� common�
form� of� open� spinal� dysraphism� � and� is� a� defect�
of� the� spinal� cord,� vertebrae,� and� the� overlying�
skin.� It� is�mandatory� to� close� the� defect� as� early�
as�possible� in�early�neonatal�period�to�reduce� the�
fre�uency� of� infection� related� complications� of�
the� central� nervous� system.� �lobal� prevalence� of�
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Abstract

�a���round���ension�free�closure�of�large�neural�tube�defects�after�excision�poses�a�significant�challenge�to�
the�operating�surgeon.�We�are�studying�the�role�of�one�sided�or�double�sided�rhomboid�flap��tailored�according�
to�the�shape�and�si�e�of�the�large�defect.

Ai���A�decision�making�for�wound�reconstruction�in�large�neural�tube�defects:�Role�of�one�sided�or�double�
sided�rhomboid�flaps.

�aterials�and��ethods���his�was�a�retrospective�study�where�the�case�records�of�all�the�cases�of�neural�tube�
defects�performed�over�1�year�from��anuary�2021�to��anuary�2022�in�the�department�of�paediatric�surgery�at�a�
tertiary�care�hospital�were�reviewed�after�approval�from�the�institutional�ethics�committee.�We�reviewed�a�total�
number�of�20�infants�admitted�to�the�pediatric�surgery�department�at�our�center.��heir�age�ranged�between�10�
days�and�4�months.�We�classified�the�defect�into�mild,�moderate�and�major;�mild�defect�was�defined�as�defect�
less� than� �cms� in� diameter,� the�moderate� one� is� between� �-5cms� in� diameter�while� the�major� defect�more�
than�5cms.�Data�is�collected�regarding�location�and�type�of�lesion,�ruptured�or�intact�MMC,�associated�bony�
deformity,�dimension�of�the�defect�(vertical�and�transverse)�when�one�or�double�sided�rhomboid�flap�was�done.�
Dressing�is�opened�in�post�operative�day�5�and�different�complications�like�wound�infection,�flap�necrosis�and�
wound�dehiscence� in�post� operative�period�were� noted.�Data�were� tabulated� and� analysed� statistically� by�
calculating�the�mean�and�range�of�the�data�for�different�measures.�

Result��A�total�of�20�patients�were�operated�during�this�period.�Mean�age�of�surgery�for���Ds�excision�and�
repair�is�68�days�(10�days�–�4�months).�Average�dimension�of�the�defect�when�one�sided�rhomboid�flap�used�
was�4.1cms�x��.9cms�(average�total�surface�area�16cm2)�and�average�dimension�of�the�defect�when�double�
sided�rhomboid�flap�used�was�6.�cms�x�5.2cms�(average�total�surface�area��2.7cm2).�Wound�infection�is�the�
most�common�short�term�complication,�total�of�5�(25�)�patients�developed�wound�infection.�Wound�infection�
was�mainly�limited�to�redness�and�serous�discharge�but�none�of�them�had�CSF�leak.��hree�patients�(15�)�had�
flap�necrosis�while�only�single�patient�(5�)�had�wound�dehiscence.

Con�lusion��We�concluded�that�the�rhomboid� flap�is�safe�and�a�versatile�option�with� less�morbidity�and�
flap�related�complications.�It�is�a�good�aesthetic�solution�that�permits�tension�free�closure�in�large�neural�tube�
defects.

�ey�ords:� �eural� �ube� defect� (��D);�Meningomyelocele� (MMC);� Rhomboid� flap;� �ension� free� repair;�
fasciocutaneous�flap.
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MMCs� ranges� from�0.8� to� 1.0� in� 1000� live�births.1

Closure� of� the� defect� is� challenging� as� the� tissue�
available� is� less,� with� high� chances� of� wound�
dehiscence.��herefore,�it�is�important�to�provide�a�
stable�skin�cover�over�the�defect�and�avoid�wound�
related� complications.� Several� reconstructive�
methods� using� local� cutaneous,� fascio-cutaneous,�
myo� cutaneous,� and� graft� procedures� have� been�
described.2�In�our�study�we�attempt�to�summari�e�
the�wound�characteristics�and�the�results�of�wound�
closure�with�local�rhomboid���aps�after�excision�of�
meningomyelocele.

AIM�

A� decision� making� for� wound� reconstruction�
in� large�neural� tube�defects:�Role�of�one� sided�or�
double�sided�rhomboid���aps.

MATE�IA��A���MET�O�S

�his� was� a� retrospective� study� performed� over�

1� year� from� �anuary� 2021� to� �anuary� 2022� in� the�

department�of�paediatric�surgery�at�a�tertiary�care�

hospital�after�approval�from�the�institutional�ethics�

committee.� All� the� cases� of� neural� tube� defects�

operated� during� this� period� were� included� after�

obtaining� written� informed� consent� from� each�

patient�s� parent.� In� this� retrospective� study,� we�

reviewed� a� total� number� of� 20� infants� admitted�

to� the� pediatric� surgerydepartment� at� our� center.�

�heir� age�ranged�between�10�days�and�4�months.�

We� classi��ed� the� defect� into�mild,� moderate� and�

major;�mild�defect�was�de��ned�as�defect�less�than�

�cms� in� diameter,� the� moderate� one� is� between�

�-5cms�in�diameter�while�the�major�defect�more�than�

5cms.�Five�infants�had�hydrocephalous�with�frontal�

bossing.� �heir� hydrocephalous� was� treated� with�

shunt�prior�to�surgical�repair�and�reconstruction�of�

the�MMC.�

Data� is� collected� regarding� location� of� the� lesion,�

type�of�lesion,�ruptured�or�intact�MMC,�associated�

bony�deformity,� dimension� of� the� defect� (vertical�

and� transverse)� when� one� sided� rhomboid� ��ap�

was� done,� dimension� of� the� defect� (vertical� and�

transverse)�when�double�sided�rhomboid���ap�was�

done.�Dressing� is�opened� in�post�operative�day�5�

and�different� complications� like�wound� infection,�

��ap� necrosis� and� wound� dehiscence� in� post�

operative�period�were�noted.�Data�were�tabulated�

and�analysed�statistically�by�calculating� the�mean�

and�range�of�the�data�for�different�measures.�

��erative��e�hni�ue

After� excision� of� a� lesion,� our� aim� is� to� close� the�
defect� in� tension� free� manner� either� by� primary�
closure�or�by�using�local���ap�like�one�or�double�sided�
rhomboid���ap.��ence,� in�all�cases�of�large�defects�
where� tension� is� expected� with� primary� closure,�
we�choose�the�later�to�reduce�the�morbidity�of�the�
patient.�While�raising�a�rhomboid���ap,�populari�ed�
by�Limberg�,�incision�is�given�perpendicular�to�the�
long� axis� of� rhomboidal� defect�which� is� e�ual� in�
length� to�one�of� the� sides�of� the� rhomboid� and�a�
second�e�ual�incision�from�the�end�of�this�segment�
but�parallel�to�the�long�axis�of�the�rhomboid.�(Fig.�1)�

Fig���:�Rhomboid�flap�Incision�characteristics.

�his� fasciocutaneous� ��ap� is� then� raised� and�
rearrangement�is�done�so�that�tension�free�closure�
of�the�defect�is�achieved.�(Fig.�2,�Fig.��)�Rhomboid�
��ap� can� be� raised� either� on� the� one� side� or� both�
the� sides� depending� upon� the� si�e� of� defect.�he�

direction� toward� which� rhomboid� ��ap� is� raised�
depends� on� the� location� of� the� defect� and� also�
the� availability� of� skin� on� that� side.� Dressing� is�
opened� on� post-operative� day� ��ve� and� different�
complications�were�noted.
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Fig���:�Final�Closure�after�one�sided�rhomboid�flap. Fig���:�Final�Closure�after�double�sided�rhomboid�flap.

�ES��TS

Patient�and�lesion�characteristics.��able1�describes�
the�patient�and�lesion�characteristics.

Table��:�Patient�and�lesion�characteristics.

�otal��umber�of�Patients�
�perated�using�rhomboid�

flaps

20

Males�:�Females 16�:�4

Mean�age�at�surgery 68�days�(10�days�–�4�months)

�ype�of��eural�tube�defect MMC�(n�15,�75�),�
Meningocele�(n�4,�20�),�
Rachischisis�(n�1,�5�)

Location� Lumbo-sacral�(n�14,�70�),�
�horacic�(n�5,�25�),�Sacral�

(n�1,�5�)

Ruptured�MMC ���,�15�

�ony�deformity kypho-scoliosis�(n�1,�5�)

Wound� characteristics� for� one� sided� or� double�
sided� rhomboid� ��aps:� �able� 2� summari�es� the�
wound� characteristics� when� one� sided� or� double�
sided�rhomboid���aps�were�used.

Table��:�Wound�characteristics�for�one�sided�or�double�
sided�rhomboid�flaps.

Mean�dimension�of�the�defect�
(vertical�and�transverse)�
when�one�sided�rhomboid�
flap�was�used

n��9�(4.1cms�x��.9cms)
Average�total�surface�

area�16cm2
Category�–�Moderate�defect�

(�-5cms)

Mean�dimension�of�the�defect�
(vertical�and�transverse)�
when�both�sided�rhomboid�
flap�was�used

n�11�(6.�cms�x�5.2cms)
Average�total�surface�
area��2.7cm2

Category�–�Major�defect�
(�5cms)

Wound� complications� for� one� sided� or� double�
sided� rhomboid���aps:��able� �� summari�eswound�
complications� when� one� sided� or� double� sided�
rhomboid���aps�were�used.

�able� �:�Wound� complications� for� one� sided�or� double�
sided�rhomboid�flaps�(Fig.�4)

Wound�Complications One�sided�
rhomboid�flap�
�n����������

�ouble�sided�
rhomboid�flaps�
�n����������

Wound�Infection 2 �

Wound�dehiscence� 0 1

Flap��ecrosis 1 2

Mean�stay�in�hospital�
(without�wound�
complications)

7.1�days 8.6�days

Mean�stay�in�hospital�
(with�wound�
complications)

18.4�days 21.6�days

Fig���:�Different�wound�complications�after�rhomboid�flap.

Relationship� of� wound� dimension� and� type� of�
flap�used�(one�or�both�sided�rhomboid�flap):�Fig.�5�
shows�relationship�of�wound�dimension�and�type�
of�flap�used.

Fig���:�Relationship�of�wound�dimension�and�type�of�flap�used.

�ISC�SSIO�

Regardless� of� the� variety� of� techni�ues� available�
for�the�closure�of�MMC�defects,�the�main�aim�is�to�
achieve�tension�free�soft�tissue�coverage�to�provide�
stable�and�durable�wound�healing.�Different�local�
��aps�and�grafts�have�been�described�with�variable�

�itin��ain,�Shasanka�Shekhar�Panda,�Simmi���Ratan�et�al./A�Decision�making�for�wound�Reconstruction�in�
Large��eural��ube�Defects:�Role�of��ne�Sided�or�Double�Sided�Rhomboid�Flaps



International��ournal�of��eurology�and��eurosurgery�/�Volume�1���umber�4�/��ctober�–�December�2021

126

results� in� literature.4,5,6� Proper� preoperative�
planning�is�critical�to�reconstruction�and�will�assist�
to� shorten� the� operating� time.� Rhomboid� ��aps�
are� often� popularly� known� as� Limberg� ��ap.� �he�
main� advantage� of� these� fasciocutaneous� ��aps�
are� thatthese� ��aps� can� be� rapidly� dissected,� can�
be� raised� with� relative� ease,� can� cover� a� round�
defect,�have�lower�complication�rates�and�preserve�
the�back�muscles.4,7�we�reviewed�20�patients�with�
neural�tube�defects�of�different�wound�dimensions,�
out� of� which� 9� needed� one� sided� rhomboid� ��ap�
and� 11� needed� double� sided� rhomboid� ��ap.� We�
have�seen�that�in�our�study�average�dimension�of�
the�defect�when�one�sided�rhomboid���ap�used�was�
4.1cms�x��.9cms�(average�total�surface�area�16cm2)�
and�average�dimension�of�the�defect�when�double�
sided� rhomboid� ��ap� used� was� 6.�cms� x� 5.2cms�
(average� total� surface� area��2.7cm2).� We� can� see�
we� used� single� or� double� sided� rhomboid� ��aps�
when�the�average�total�surface�area�ranges�between�
16cm2–�2.7cm2.� �ne� sided� rhomboid� ��ap� was�
used�when� one� of� the� dimension� exceeded� �cms�
and�double�sided���ap�was�used�when�it�exceeded�
5cms.� Studies� like� Mohammed�M.A� et� al8� shows�
additional� rotational� ��ap� is� re�uired� to� achieve�
tension� free� closure� when� wound� dimension�
ranges�average�surface�area�of�18–80�cm2�and�one�
of�the�diameters�exceeded�4cm.�A�few�studies�have�
classi��ed�the�defect�according�to�the�si�e�of�one�axis,�
thereby� de��ning� large� defects� as� those� exceeding�
5cm� in� diameter� and� considering� the� need� for�
additional� procedures� and� prolonged� admission�
after� surgery.�9,10�� In� a� recent� study,� �emalo�lu�
et� al.11� emphasi�ed� the� importance� of� ratio�of� the�
dimensions� of� the�wound� in� decision-making� for�
wound� closure.� In� our� study� wound� infection� is�
the� most� common� short� term� complication,� total�
of� 5� patients�developed�wound� infection.�Wound�
infection� was� mainly� limited� to� redness� and�
serous�discharge�but�none�of� them�had�CSF� leak.�
�hree�patients�(15�)�had���ap�necrosis�while�only�
single� patient� (5�)� had� wound� dehiscence.� �he�
wound� healed� with� conservative� management.�
�ther� investigators� have� also� reported� similar�
complication� rates.4,11� �he� simplicity� in� the�
techni�ue� with� low� complications� rate� make� the�
rhomboid���ap�safeand�a�versatile�option�to�be�used�
universally�where�ade�uate�skin�is�available.12

�IMITATIO�S

Although�rhomboid���ap�is�safe,�easy�and�versatile�
with� less� number� of� complications� but� due� to�
wide� variability� in� technical� aspects� of� surgery�
and� complexity� for� individual� cases,� additional�

large�sample�si�e,�well-designedstudies�need�to�be�
conducted.

CO�C��SIO�

We� concluded� that� the� rhomboid��ap� is� safeand�
a� versatile� option� to� be� used� universally� where�
ade�uate�skin� is�availablewith� less�morbidity�and�
��ap� related� complications.� It� is� a� good� aesthetic�
solution� that�permits� tension� free� closure� in� large�
neural�tube�defects.
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