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Abstract
Introduction:  The  cleft  palate  is  one  of  the  most  common  congenital  anomalies  treated  by
plastic surgeons.  The  cleft  width  increases  the  tension  of  repair  and  necessitates  excessive
dissection  that  might  affect  maxillary  growth.  Decreasing  the  width  of  cleft  minimize  tension,
dissection  and  may  limit  the  impact  on  maxillary  growth.
Objectives:  The  purpose  of  the  study  was  to  evaluate  the  effect  of  nasal  layer  closure  of  the
hard palate  at  the  time  of  cleft  lip  repair  in  patients  with  complete  cleft  lip  and  palate,  to
demonstrate  the  efficacy  of  narrowing  the  gap  and  to  reduce  the  incidence  of  fistulae  or  other
complications.
Methods: Thirty  patients  less  than  1  year  of  age  were  included  in  this  prospective  observational
study. A  superiorly  based  vomer  flap  was  used  to  repair  the  nasal  layer  of  the  cleft  hard  palate
at the  time  of  primary  cleft  lip  repair.  12---14  weeks  after  the  vomer  flap,  the  cleft  soft  and
hard palate  was  definitively  repaired.  Alveolar  and  palatal  gaps  were  recorded  during  the  1st
and 2nd  operations  to  demonstrate  the  reduction  of  the  gap  defect.
on  of  the  alveolar  cleft  width  in  patients  who  had  a  vomer  flap  in
 and  the  mean  reduction  of  the  palatal  gap  was  4.517  mm.  Only  3

stula  on  the  repaired  nasal  layer  that  was  discovered  and  corrected
ty.
Results:  The  mean  reducti
the first  stage  was  4.067  mm
patients developed  small  fi
during definitive  palatoplas
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Conclusion:  Nasal  layer  closure  is  a  simple  surgical  technique  that  can  be  used  to  close  the  hard
palate at  the  time  of  cleft  lip  repair.  It  is  a  valuable  addition  to  cleft  lip  and  palate  repair  that
may prevent  some  cleft  palate  surgical  complications.
© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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tify  this  study,  Castroviejo  Screw-Locking  Caliper  was  used
ntroduction

left  lip  and  palate  are  the  most  common  congenital  cranio-
acial  anomalies  treated  by  plastic  surgeons.1 The  incidence
f  cleft  varies  by  race:  it  is  estimated  to  be  1:750  live
irths  in  Caucasians,  1:2000  live  births  in  patients  of  African
escent,  and  1:500  live  births  in  those  of  Southeast  Asian
escent.2 Treatment  of  cleft  palate  has  developed  over  an
xtended  time.  The  goal  in  the  design  of  the  recent  palato-
lasty  is  no  longer  the  perfect  closure  of  the  cleft  palate
ut  rather  an  optimal  speech  outcome  without  hazarding
axillofacial  growth.3 The  outcome  of  repairing  the  cleft
efect  depends  on  several  factors  such  as  cleft  morphology,
perator  experience,  selection  of  operative  technique,  and
iming  and  sequence  of  surgical  repair.  The  timing  of  treat-
ent  is  the  most  variable  factor,  dependent  upon  parental
references,  including  sometimes  difficult  discussions,  and
iffering  judgments  that  are  not  merely  medical.4

The  list  of  surgical  techniques  used  in  the  palatal  cleft
s  extensive.  The  repair  differs  depending  upon  whether  the
left  is  an  isolated  cleft  palate  or  part  of  a  unilateral  or
ilateral  cleft  lip  and  palate.  The  initial  vomer  flap,  which
as  first  introduced  by  Pichler  in  1926,  was  defined  as  an

nferiorly  based  pattern  flap:  an  incision  is  created  high  on
he  septum,  and  the  flap  is  reflected  downward  to  give  a
ingle  layer  closure  on  the  oral  side.3,5,6 With  this  technique,
ome  European  centers  noted  a  high  percentage  of  maxillary
etrusion,  presumably  from  injury  to  the  vomer-premaxillary
uture,  as  well  as  a  high  fistula  rate.7,8 A  similar  problem  has
ot  been  found  with  the  superiorly  based  vomer  flaps.  This
rocedure  includes  reflecting  the  mucosa  of  the  septum  near
he  cleft  margin,  dissecting  just  sufficient  to  close  the  nasal
ucosa  of  the  opposite  side.  In  the  bilateral  cleft  palate,

his  requires  a  midline  incision  along  the  septum,  and  the
wo  flaps  are  reflected  in  each  direction.  This  procedure
roduces  a  two-layered  closure  with  a  low  fistula  rate  and
imited  impact  on  maxillary  growth.9

There  are  currently  two  common  approaches  to  the
iming  of  cleft  palate  repair:  two-stage  repair  and  single-
tage  repair.5 The  dilemma  of  maxillary  growth  following
left  palate  has  directed  some  surgeons  to  support  a  two-
tage  repair.  The  general  protocol,  originally  introduced  by
chwekendiek  and  Doz,  entailed  repair  of  the  soft  palate  at
he  same  time  as  the  cleft  lip  repair,  around  4---6  months.
he  hard  palate  was  obturated  and  repaired  at  about  4---5
ears  of  age.  Earlier  ages  have  subsequently  been  proposed
or  hard  palate  repair,  usually  around  18---24  months.  The
ationale  for  this  approach  has  been  that  the  hard  palate

left  narrows  during  the  time  between  procedures,  requir-
ng  less  dissection  and  thus  resulting  in  less  maxillary  growth
isturbances.10
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In  this  study,  simultaneous  repair  of  cleft  lip  and  nasal
ayer  of  the  hard  palate  by  incorporating  a  superiorly  based
omerine  mucoperiosteal  flap  for  patients  who  present  with

 complete  cleft  lip  and  palate  has  been  adopted.  The  first
tage  was  done  at  the  time  of  cleft  lip  repair,  and  the  second
tage  (which  involves  complete  hard  and  soft  palate  repair)
as  done  nearly  12---14  weeks  after  the  first  operation.  This

tudy  aimed  to  evaluate  the  short-term  effects  of  this  repair,
o  show  the  efficacy  of  narrowing  the  gap  and  to  reduce  the
ncidence  of  fistulae  or  other  complications.

atients and methods

tudy  sample

his  prospective  study  included  30  consecutive  patients  (18
emales  and  12  males)  who  presented  with  congenital  com-
lete  unilateral  cleft  lip  and  palate  who  underwent  surgical
epair  in  the  period  between  July  2017  and  November  2019.

 simultaneous  vomer  flap  to  repair  the  hard  palatal  defect
as  used  at  the  time  of  lip  repair.  Inclusion  criteria  were  the
atients  older  than  2  months  with  complete  unilateral  cleft
ip  and  palate  had  no  other  facial  anomalies,  nor  any  previ-
us  surgery  or  interventions.  All  patients  were  subjected  to
outine  preparative  examinations  and  investigations,  includ-
ng,  hemoglobin  level,  bleeding  profile,  and  virology  screen.

thical  consideration

thical  clearance  for  the  study  was  obtained  from  the  local
nstitutional  Scientific  and  Ethics  Committee  with  approval
umber  32/2017  before  the  commencement  of  the  study.  All
he  patients’  parents  have  explained  the  study  and  operative
rocedures  in  detail  with  advantages  and  disadvantages,  and
hey  were  included  in  the  study  only  after  giving  informed
ritten  consent  for  publication  of  any  accompanying  pho-

ographs.

perative  techniques  and  surgical  steps

ll  operations  were  done  under  general  anesthesia,  with
ndotracheal  intubation.  Dingman’s  retractor  was  used  to
pen  the  oral  cavity  and  packing  around  the  endotracheal
ube  was  secured.  To  provide  a  quantitative  argument  to  jus-
o  measure  the  gap  width  pre-operatively  in  two  points  as
hown  in  Fig.  1:  the  inter-alveolar  gap  (AG1),  denoting  the
idth  of  the  gap  between  the  alveolar  ridge,  and  the  inter-
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Figure  1  Measurement  of  alveolar  gap  (AG)  and  palatal  gap
(PG) at  first  surgery.

Figure  2  Scheme  showing  marking  of  dissecting  vomer  flap
(
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red line),  blue  line  is  marking  dissection  of  cleft  side  oral  and
asal flaps  for  insetting  the  vomer  flap.

alatal  gap  (PG1),  marking  the  gap  between  the  posterior
spect  of  the  hard  palate.

We  began  by  marking  the  anterior  and  posterior  edges  of
he  vomer,  and  the  junction  between  the  vomerine  mucope-
iosteal  flap  and  the  oral  layer  of  the  hard  palate  on  the
on-cleft  side.  Using  methylene  blue  dye,  we  mark  our  inci-
ion  starting  at  the  alveolar  cleft  on  the  non-cleft  side
assing  back  through  the  junction  between  the  vomer  and
he  oral  mucosa  of  the  palatal  shelf  till  the  posterior  end  of
he  vomer  (Fig.  2).

We  added  a  back  cut  at  the  posterior  edge  of  the  vomer
o  ease  the  dissection,  and  to  allow  flipping  the  vomer-

ne  mucoperiosteal  flap  across  the  gap.  After  we  finished
he  marking,  infiltration  with  1%  lidocaine  and  1/200,000
drenaline  was  injected  along  the  incision  line  and  beneath
he  flap,  to  allow  a  bloodless  dissection  field,  and  to  benefit

t
a
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m

24
igure  3  Elevation  and  pattern  of  suturing  of  vomer  mucope-
iosteal  flap.

rom  hydro-dissection.  Using  the  n◦ 15  blade,  we  incised  the
omer  at  the  junction  with  palatal  shelf,  and  the  flap  was
hen  elevated  cranially  by  using  the  periosteal  elevator.  We
xtended  our  dissection  in  a  cranial  direction  just  enough
o  allow  flipping  the  flap  horizontally  across  the  cleft.  Then
he  oral  and  nasal  mucoperiosteal  flap  of  the  palatal  shelf  on
he  cleft  side  was  dissected  free  using  a  periosteal  elevator;
sually  dissection  here  is  limited  to  no  more  than  5  mm  just
o  allow  insetting  the  vomerine  flap  sandwiched  between
hese  two  layers  (Fig.  3).

A 4-0  polyglycolic  suture  is  used  to  stitch  the  vomerine
ap  to  the  dissected  oral  and  nasal  flap  of  the  cleft  side.  The
uture  is  fashioned  in  a  horizontal  mattress  pattern,  starting
t  the  oral  mucosa  of  the  cleft  through  the  vomerine  flap,
nd  going  out  through  the  nasal  flap.  Then  going  back  the
ame  pathway  in  reverse,  going  in  from  nasal  layer  tack-
ng  the  vomer  flap  and  out  through  the  oral  mucoperiosteal
ap.  This  pattern  of  suture  will  allow  the  vomerine  flap  to

nsert  sandwiched  between  the  oral  and  nasal  layer  of  the
left  side.  Usually,  three  to  four  horizontal  stitches  are  more
han  enough  to  secure  the  flap.  Hemostasis  is  secured  and
he  Dingman’s  retractor  removed.  Finally,  the  cleft  lip  repair
as  completed  using  the  Modified  Millard  Rotation  Advance-
ent  technique.  Lip  repair  dressing  was  accomplished  with

teri-strips.

ostoperative  follow-up

atients  were  kept  on  injectable  antibiotics  (3rd  genera-
ion  cephalosporins)  for  the  first  postoperative  day  and  then
ischarged  home  on  the  second  postoperative  day  on  oral
uspension  antibiotic  Cefixime  100  mg/5  mL.  Parents  were
nstructed  to  keep  the  child  on  a liquid  diet,  to  feed  him
sing  a  spoon  followed  by  plain  water  for  at  least  3  weeks.  On

he  7th  postoperative  day,  patients  were  seen  for  follow  up,
nd  for  suture  removal  from  the  lip.  The  patient  follow  ups
ontinue  regularly  every  2  weeks  for  the  first  month,  then
onthly  until  the  time  of  definitive  palatal  repair,  which  was
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Table  1  Alveolar  and  palatal  gap  measurements  and  changes  in  both  of  first  and  second  operations.

Alveolar  gap  (AG)  mm  Palatal  gap  (PG)  mm

1st  operation 2nd  operation  Reduction  1st  operation  2nd  operation  Reduction

Mean  ±  SD  10.333  ±  1.6522  6.27  ±  1.437  4.067  ±  0.7958  12.650  ±  1.6461  8.13  ±  1.634  4.517  ±  0.9143

p
u
o
d
fl
l
l
o
t
o
w
t
fl
p

D

I
i
s
o
c
e
c
m
d
t
a
a
t
t
f
S
S
c

R

T
o
p

fi
t
r
8
t
b
M

fi

o
N
o

D

C
g
w
a
b
a
s
a
w
a
m
p
p
o
t
t
s

o
m
b
l
w
t
h
t
fl
p
fl
o
r
n
t
r
r
p
t

p
o

Median 10.750  6.00  4.000  

lanned  12---14  weeks  after  the  first  surgery.  During  follow
p,  we  checked  for  flap  necrosis,  bleeding,  and  the  devel-
pment  of  a  fistula.  In  the  second  and  the  final  surgery,  the
efinitive  palatal  repair  was  accomplished  by  Bardach’s  two-
ap  technique  and  the  soft  palate  was  repaired  in  a  straight

ine  with  a  reconstruction  of  the  muscle  sling  by  intrave-
ar  veloplasty.  The  epithelialized  area  on  the  oral  surface
f  vomer  flap  was  carefully  dissected  to  remove  epithelium
o  allow  contact  of  raw  area  between  flaps.  Measurement
f  the  alveolar  and  palatal  gaps  (AG2  and  PG2  respectively)
as  done  to  compare  it  with  the  first  readings  and  to  show

he  reduction  in  the  gap  width  after  the  implication  of  vomer
ap  to  the  defect.  The  pre-  and  postoperative  images  of  one
atient  from  our  cases  are  shown  in  Fig.  4.

ata  collection  and  analysis

n  each  case,  information  about  the  patient  was  obtained
n  the  form  of  a  preoperative  questionnaire,  included  age,
ex,  address,  mobile  phone  number,  any  family  history
f  cleft,  side  of  the  cleft  lip-palate,  other  associated
ongenital  anomalies,  other  illness,  physical  findings,  preop-
rative  investigations,  operative  procedure,  postoperative
omplications,  and  follow-up  (12---14  weeks).  All  the  infor-
ation  about  each  patient  was  obtained  in  a  separate
ata  sheet  and  arranged  systemically  and  presented  in
ables.  Statistical  analyses  were  performed  for  intraoper-
tive  measurements.  Continuous  variables  were  expressed
s  mean  ±  SD.  Paired  t-test  was  used  to  analyze  the  con-
inuous  variables;  p-value  of  less  than  0.05  was  considered
o  be  statistically  significant.  Statistical  analyses  were  per-
ormed  with  Statistical  Package  for  Social  Sciences  (SPSS),
PSS® for  Windows,  version  19.0  (IBM  Corp,  Armonk,  NY).
ome  preoperative,  intraoperative  and  postoperative  clini-
al  photographs  were  also  reclaimed  and  shown.

esults

he  mean  age  of  the  patients  was  5.2  months:  the  majority
f  patients  were  within  4  months  to  6  months  (Fig.  5),  12
atients  were  male  (40%)  and  18  were  female  (60%)  (Fig.  6).

Mean  alveolar  gap  (AG)  and  palatal  gap  (PG)  before  the
rst  operation  was  10.33  and  12.65  mm,  respectively.  After
he  first  operation,  mean  AG  become  6.27  mm  with  a  mean
eduction  of  4.067  mm,  while  the  mean  PG  was  reduced  to
.13  mm  with  a  mean  reduction  of  4.517  mm  (Table  1).  In
his  study,  the  first  operation  took  a  mean  time  of  65  min,

ut  for  the  second  operation,  the  mean  time  was  45  min.
ean  total  (first  and  second)  operation  time  was  110  min.

Postoperatively,  3  patients  developed  a  small  oronasal
stula  that  was  detected  and  corrected  during  the  second
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12.750  8.00  5.000

peration  and  1  patient  developed  partial  lip  dehiscence.
one  of  the  patients  had  postoperative  significant  bleeding
r  infection.

iscussion

left  lip  and  cleft  palate  are  the  most  commonly  seen  con-
enital  malformations  of  the  head  and  neck.  Infants  born
ith  a  cleft  present  to  the  reconstructive  surgeon  with

 uniquely  difficult  surgical  challenge,  one  that  requires
oth  an  esthetic  sense  and  technical  skill  to  restore  form
nd  function.11 Patients  who  have  cleft  lip  or  palate  face
ignificant  lifelong  communicative  and  esthetic  challenges
nd  difficulties  with  deglutition.  Management  of  patients
ho  have  oro-facial  cleft  requires  an  understanding  of  the
natomy  and  pathophysiology  associated  with  the  defor-
ity  and  developmental  difficulties  encountered  by  these
atients.12 Palatal  fistula  and  transverse  growth  limitation
resent  a  notable  problem  after  palatal  surgery  regardless
f  the  institution  or  the  type  of  repair.  The  main  cause  of
hese  complications  is  the  lack  of  tissue,  creating  tension  at
he  closure,  as  well  as  healing  by  secondary  intention  and
ubsequent  growth  restriction.13

Vomerine  mucosal  flaps  can  be  useful  for  the  closure
f  particularly  wide  cleft  and  bilateral  clefts.14,15 The  pri-
ary  concern  regarding  vomer  flaps  for  palatal  closure  has
een  their  effect  on  facial  growth.15 Semb’s  report  on  the
ongitudinal  data  of  the  Oslo  group  is  important  for  those
ho  denounce  the  vomer  flap.16 This  report  demonstrated

hat  the  possible  growth-retarding  effect  of  a  vomer  flap
as  been  discussed  by  several  authors  who  recognized  fur-
her  desirable  growth  in  patients  operated  without  vomer
ap;  however,  this  is  not  a  uniform  observation  in  the  com-
arative  studies.  In  the  opinion  of  the  Oslo  team,  a  vomer
ap  provides  special  benefits  of  the  initial  division  of  the
ral  and  nasal  cavities  without  synthetic  obturators,  a  low
ate  of  symptomatic  fistulae,  an  agreeable  arch  shape,  and  a
ice  base  of  mix  dentition  alveolar  bone  graft.16 The  advan-
ages  of  using  a  vomer  flap  simultaneously  with  cleft  lip
epair  include  reducing  the  gap  of  the  palate,  which  in  turn
educes  the  time  and  effort  required  for  definitive  hard
alate  closure  in  the  second  stage.  In  addition,  it  reduces
he  incidence  of  postoperative  fistula  formation.14,17,18

In  this  study,  30  patients  with  complete  cleft  lip  and
alate,  their  ages  ranging  between  4  and  8 months,  were
perated  simultaneously  by  vomer  flap.  The  first  stage

ncluded  cleft  lip  repair  done  at  the  time  of  presentation,
hile  the  second  stage  involved  complete  hard  and  soft
alate  repair  carried  out  nearly  12---14  weeks  after  the  first
urgery.
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Figure  4  Six-month-old  female  presented  with  complete
right cleft  lip  and  palate  (A)  preoperatively,  (B)  through  (D)
vomer  flap  marking  and  insetting,  (E)  and  (F)  five  days  after
s
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Figure  5  Age  distribution  of  the  study  sample.
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urgery,  (G)  through  (I)  second  stage  complete  palatal  repair
fter 3  months,  (J)  five  days  after  the  second  surgery.

Both  alveolar  and  palatal  gaps  were  measured  preop-
ratively,  the  mean  alveolar  gap  (AG1)  was  10.33  mm  and
ean  palatal  gap  (PG1)  was  12.65  mm.  At  the  second  stage
f  operation,  measurements  showed  that  the  mean  alveo-
ar  gap  (AG2)  become  6.27  mm  with  a  mean  reduction  of
.067  mm,  while  the  mean  PG  reduced  to  8.13  mm  with  a
ean  reduction  of  4.517  mm.  The  results  of  this  study  were

n
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Figure  6  Gender  distribution  of  study  sample.

onsistent  with  Noor-Al  Ferdous  et  al.14 where  35  patients
ith  complete  unilateral  cleft  lip  and  palate  were  sub-

ected  to  a  simultaneous  repair  of  the  hard  palate  by  vomer
ith  cleft  lip  repair  as  the  first  stage.  Their  results  showed

hat  the  mean  alveolar  gap  was  reduced  by  5.3  mm  and
he  mean  cleft  palatal  gap  was  reduced  by  4.9  mm  after
2---13  weeks  from  the  first  surgery.  Also,  the  results  of  the
resent  study  were  consistent  with  Abdelmoktader  et  al.19

ho  reported  that  after  the  first  operation,  the  mean  alve-
lar  gap  was  reduced  4.9  mm  and  the  mean  palatal  gap  was
educed  4.6  mm  in  their  study  group  of  30  patients  with
nilateral  complete  cleft  lip  and  palate  repaired  simulta-

eously  by  vomer  flap.  In  a  comparative  study  by  Noor-Al
erdous  KM  et  al.,20 who  measured  changes  in  the  alveolar
ap  and  palatal  gap  between  two  groups  of  patient,  23  of
hem  had  two-stage  palatoplasty  and  20  patients  had  single
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tage  palatoplasty,  he  found  that  reduction  in  the  alveolar
ap  was  significant  in  both  groups  and  was  more  in  the  two-
tage  palatoplasty  5.30  mm  and  was  4.42  mm  in  single  stage
alatoplasty  group.  The  Mean  reduction  in  palatal  gap  in  the
wo-stage  group  was  4.95  mm  while  the  reduction  of  palatal
ap  in  the  single-stage  group  was  2.07  mm  and  none  of  the
atients  had  a  reduction  of  more  than  3.5  mm,  they  found
hat  palatal  gap  reduction  in  the  two-stage  group  was  highly
ignificant.

In  the  second  stage  of  operation,  which  was  done
2---14  weeks  after  the  first  stage,  the  minimal  dissec-
ion  helped  us  in  reducing  operation  time  (average  was
5  minutes);  also  the  minimal  dissection  reduced  the  bleed-
ng  amount.  A  lateral  relaxing  incision  was  used  in  only

 cases.
Only  3  cases  out  of  30  patients  developed  an  oronasal

stula.  This  complication  occurred  one  patient  who  had  a
ide  cleft  palate  gap  of  15---16  mm.  Another  patient  devel-
ped  lip  dehiscence  following  first  stage  surgery,  exactly  on
he  fifth  day  postoperatively  after  sustaining  direct  trauma.
part  from  the  former  mentioned  four  cases,  no  major
omplications  were  encountered  both  after  the  first  or  the
econd  stages  of  operation.

Nasal  layer  closure  by  vomer  flap  is  simple  to  execute
ithout  adding  surgical  trauma,  and  the  quality  of  the  tis-

ue  is  very  similar  to  that  of  the  nasal  mucosa.  The  flap
s  supple  and  procurable  in  the  vicinity  of  the  palatal  cleft;
owever,  growth  pattern  has  not  been  assessed  in  this  study,
nd  therefore  long-term  follow-up  should  be  carried  out  to
ssess  the  anthropometric  measurement  in  order  to  exclude
ny  deleterious  effect  after  incorporation  of  the  vomerine
ap  over  maxillary  growth.

Another  point  of  concern  regarding  vomerine  flap  is  the
isk  of  ischemia  to  the  bony  vomer  and  premaxilla  in  cases
f  bilateral  cleft  lip  and  palate.

onclusion

his  study  showed  that  nasal  layer  closure  by  vomer  flap  to
epair  hard  palate  at  the  time  of  primary  cleft  lip  repair
s  effective  in  reducing  both  the  time  and  effort  of  oper-
tion  in  the  second  stage  repair  of  the  cleft  palate.  The
rocedure  is  easy  to  perform  and  it  reduces  both  the  alveo-
ar  and  palatal  gaps,  which  facilitates  complete  cleft  palate
epair  and  thereby  reduces  the  chance  of  oro-nasal  fistula
ormation.  We  recommend  long-term  follow-up  in  order  to
xclude  any  harmful  effects  of  vomerine  flap  dissection  that
ould  hinder  the  growth  of  the  maxilla.  Also,  we  recom-
end  including  more  patients  with  bilateral  complete  cleft

ip  and  cleft  palate  in  future  observational  studies  in  order
o  evaluate  the  risk  of  ischemia  to  the  bony  vomer  and
remaxilla.
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