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A novel technique for prevention of anterior
fistula and facilitation of alveolar cleft repair:
Gingivoperiosteoplasty with palatoplasty

Owais Ahmed’, Sobia Yasmeen?,
Muhammad Imran Khan?, Mirza Shehab Afzal Beg*

ABSTRACT

Background & Objectives: The Cleft palate is one of the most commonly encountered congenital deformity
in plastic surgery clinics and can be associated with cleft lip and alveolus. Though palate repair can be
associated with several complications, the most frequent and troublesome is anterior fistula formation.
Various technical modifications are in practice to avoid this dreaded complication. We have started
combining gingivoperiosteoplasty with palate repair to avoid postoperative anterior fistula formation and
to close alveolar cleft at the same time.

Methods: A prospective study was performed at the department of plastic and reconstructive surgery,
Liaquat National Hospital, Karachi and selected patients were enrolled in the study after informed consent.
A total of 15 patients were operated on from January 2017 to December 2020. All patients had cleft palate
repair along with primary gingivoperiosteoplasty (GPP) at the age of standard palatal repair. Buccal/oral
and nasal layers of the alveolus were dissected as per standard gingivoperiosteoplasty and repaired in
continuation with nasal and oral layers of the palate. Postoperatively, the standard cleft palate repair
protocol was followed. Follow-up was done at four weeks, 12 weeks, and six months and repair integrity
was checked. Future follow-up at 4-5 years of age is planned to see the effect on alveolar collapse, bone
growth, and the need for secondary bone grafting.

Results: All patients were followed up regularly. None had a complication of fistula. The repairs of both
palate and alveolus remained intact. Patients were kept on the follow-up to assess the need for alveolar
bone grafting in the future.

Conclusion: Gingivoperiosteoplasty combined with the palatal repair is a novel technique for the prevention
of anterior palatal fistula.
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test of time.?* The palate is repaired traditionally
with interrupted sutures between the ages of 6 and
18 months.*

Though palate repair can be associated with
many complications, including respiratory
distress, infections, dehiscence, and the most
frequent and troublesome, anterior fistula
formation with a recently reported incidence of
8.6%.5 In past literature, the reported incidence
of fistula formation after cleft palate repair
varies between 5% and 34%.° For the patients
having cleft alveolus with cleft lip and palate,
many options are available including primary
bone grafting, secondary bone grafting, and
gingivoperiosteoplasty.” Gingivoperiosteoplasty
(GPP) is usually done at the time of lip repair (3-
6 months of age) while the cleft alveolus is very
small.® Power and Matic reported that when the
palatal repair was done after primary GPP at the
time of traditional lip repair, approximation of
the anterior edge of the palate with the posterior
edge of the repaired alveolus becomes technically
difficult due to poor visualization that can lead to
fistula formation.’ Various technical modifications
are in practice to avoid this dreaded complication.'
In a Study, Losquardo et al.” described a regimen
of performing gingivoperiosteoplasty at 12 months
with palatal repair and reported good outcomes in
terms of reduction or elimination for secondary
bone graft and decreases the incidence of anterior
fistula following palatal repair.

In our center, we have started the technique of
combining gingivoperiosteoplasty with palate
repair rather than lip repair because that at time of
lip repair we give back cuts in gingiva-buccal sulcus
for tension free lip repair therefore, we cannot
harvest buccal lining of upper alveolus adjacent
to cleft for GPP. We are sharing our experience
of doing GPP at the time of palate repair to avoid
alveolar collapse with growing age.

METHODS

A prospective descriptive study was performed
at the department of plastic and reconstructive
surgery, Liaquat National Hospital, Karachi from
January 2017 to December 2020. Ethical approval
was taken from the institutional review board with
reference number 0606-2020-LNH-ERC and the
informed consent was obtained from the patient’s
parents and they were briefed about the nature
and purpose of the study and possible outcomes.
Patients with unilateral complete cleft lip and
palate with cleft alveolus, from 8 to 18 months
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of age, male/female were included in the study.
Patients with age more than 18 months, history of
previous palatal surgery, and primary GPP, with
associated congenital disorders and syndromes
were excluded from the study.

A total of 15 patients were included in the
study and were operated on for palatoplasty
with gingivoperiosteoplasty. The cleft lip was
operated on at the age of 3-5 months by Modified
Millard’s technique for all 15 patients in the same
center. Information including basic demographics,
procedure duration, and complications was
documented.

All the procedures were done by a single
consultant plastic surgeon with more than 20
years of experience. Under general anesthesia,
the patient was kept in a supine position with
an extended neck. Marking was done along
the incision lines for gingivoperiosteoplasty
and palatoplasty (Fig.1). Lidocaine 0.5% with
epinephrine was injected along with the markings
of the cleft alveolus and cleft palate. The standard
palate repair was planned and performed using
the Bardach technique' and was combined with
gingivoperiosteoplasty i.e., incisions are made
along the bilateral margins of the cleft alveolus
and pointed toward the nasal spine on the non-
cleft side and piriform aperture on the cleft side
and connected posteriorly to the nasal and oral
layers of the cleft palate. These incisions were
joined anteriorly at the apex of the cleft alveolus.
Periosteal flaps are raised over the alveolar
ridge on the nasal, labial, and palatal sides. The
mucosa of the labial vestibule was dissected and

Fig.1: Markings for GPP and palatal repair. Periosteal
flaps are marked over the alveolar ridge on the
nasal, labial and palatal side.
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Fig.2: Periosteal and mucosal flaps elevation.

released subperiosteally from both sides of the
cleft alveolus so that both flaps can be advanced
medially (Fig.2).

The nasal sill of the cleft alveolus was closed in
continuation with the nasal layer of the cleft palate
(Fig.3) and the oral layer of the palate was then
closed and joined with the oral layer of the cleft
alveolus by advancing the mucosal flaps of the
labial vestibule medially (Fig.4).

Protocols for the standard postoperative care
of the cleft palate repair were followed for all

Fig.3: Closure of nasal layer of the alveolus in
continuation with the nasal layer of the palate.
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Fig.4: Closure of oral layer of the alveolus in
continuation with the oral layer of palate.

patients. Post-operative follow-up was done
1 week, 3 weeks, 3 months, and 6 months and
repair integrity was checked. The repair integrity
was documented at the 4™ and 12" week, and six
months At six months, the presence of the anterior
fistula was assessed by passing a fine probe either
through the nasal cavity or the superior end of
the buccal sulcus.? Future follow-up at 4-5 years
of age is planned to see the effect on alveolar
collapse, bone growth, and the need for additional
bone grafting. Data were compiled and analyzed
using the Statistical Package for Social Sciences
(SPSS) version 25.

RESULTS

A total of 15 patients were included in the
study. There were 10 (66.7%) males and 5 (33.3%)
females. The mean age was 10.13 months (range
9-15 months). All the patients had a unilateral
cleft of the primary and secondary palate and
alveolus. No patient had immediate or early
postoperative complications like infection or
wound dehiscence. Both palate and alveolus
repairs remain intact. All the patients were
assessed at six weeks, 12 weeks, and six
months postoperatively and none developed
postoperative anterior palatal fistula.

DISCUSSION

The occurrence of cleft lip, palate, and
alveolus shows racial predilection, especially
in Asians.® The management in terms of early
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diagnosis and appropriate surgical intervention
adds substantially to the health care burden
in Pakistan.” A multidisciplinary approach is
required for caring for the child with cleft lip,
palate, and alveolus that starts with prenatal
diagnosis (where available), evaluation for other
possible congenital anomalies, decisions about
the timing of repair, choice of techniques, and
continuing care into adulthood for the secondary
procedure when needed.”* Pre and post-
operative management of these cleft patients
must also include a multidisciplinary team
consisting of an otolaryngologist, an orthodontist,
and a speech therapist.® Although the prime
answer to the care of the cleft patient is surgery
some techniques that may improve the surgical
outcomes are done in infancy like presurgical
nasal-alveolar molding (NAM)."

Despite effective and meticulous cleft palate
repair the rates of development of palatal fistula
are high and affects negatively on the patients’
general health and quality of life due to the
presence of symptoms like nasal regurgitation,
poor oral hygiene, and nasal emission during
speech.’® Among all types of postoperative
palatal fistulas, anterior fistula is a common
complication and occur mostly in individuals who
have cleft alveolus along with cleft palate and is
a challenging clinical dilemma as the presence of
scarring and depth of the palatal arch increased
with age and is difficult to approach.” To prevent
this cumbersome complication, we started
doing palatoplasty with gingivoperiosteoplasty
as a single-stage procedure and has excellent
results i.e., none of all 15 patients developed
postoperative anterior fistula.

Currently, there are three modalities present in the
literature for the repair of a cleft alveolus in patients
with cleft lip and palate: gingivoperiosteoplasty,
primary bone grafting, and Secondary bone
grafting.” Gingivoperiosteoplasty initially described
by Skoog involves wide dissection on the cleft side
of maxillary periosteum to elevate a medially based
flap that was rotated subsequently to close the oral
and palatal side of the cleft alveolus. He also used
surgical (oxidized cellulose) to fill the subperiosteal
pocket between the cleft alveolus margins and
reported excellent bone growth and maxillary
arch stabilization in 52 patients with unilateral or
bilateral clefts.'®

Presently, the most common method for
establishing the alveolar continuity is the use of
gingivoperiosteoplasty (GPP) during lip repair but
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the timing of gingivoperiosteoplasty is not much
discussed in the literature and very limited data
is available.” This procedure is mostly performed
at the time of lip repair in most centers that can
affect the vertical maxillary growth.” Direct
gingivoperiosteoplasty combined with hard
palate repair was reported in the literature after
cleft lip repair with good outcomes in terms of
normal maxillary development and restoration
of anatomy.”?* William D. Losquadro et al’
performed a single-stage cleft palate repair with
direct gingivoperiosteoplasty at one year of age
with prior two stage-lip repairs and reported
reliable bone growth at the cleft alveolus with
the normal eruption of lateral incisor in the
majority of the patients. We performed direct
gingivoperiosteoplasty combined with cleft palate
repair at the age of standardized cleft palate repair
with satisfactory preliminary results that are, none
of the patients develop anterior fistula or other
postoperative complications. The cleft lip repair
was performed in a single stage at 3-5 months in
our patients.

The cleft lip repair combined with direct
gingivoperiosteoplasty has been performed to
avoid the need for secondary bone grafting, but
also affect the vertical growth of the maxilla’
Direct gingivoperiosteoplasty after presurgical
orthopedic i.e., nasal-alveolar molding can produce
sufficient bone to avoid the need for secondary
bone grafting. In our study, we presented here a
novel technique of performing palatoplasty with
gingivoperiosteoplasty as a single-stage procedure
to prevent the anterior fistula formation, it will
induce significant bone growth that can avoid the
need for secondary bone grafting. A further follow-
up at the age of 4-5 years of age has been planned
and the patients will be assessed for bone growth
and alveolar collapse by OPG.

Limitations: It includes small sample size. The
role of preoperative nasal-alveolar molding was
not assessed in this study along with the size of
alveolar cleft is not measured before undergoing
GPP and long term follow up is not available at the
moment but it is planned to see maxillary growth,
teeth eruption and need of secondary alveolar
bone grafting.

CONCLUSION

Gingivoperiosteoplasty combined with palate
repair is a simplified technique with multiple
benefits including the prevention of anterior
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palatal fistula as none of our patient in which
this combined approach is used developed
fistula, while the standard rate of palatal fistula
formation is 8.6%.> Further follow-up at the age
of 4-5 years is planned to see long term effects of
this technique on alveolar collapse, bone growth,
and the need for secondary bone grafting.
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editing the revised manuscript and responding to
the reviewer’s comments.

REFERENCES

1. Elahi MM, Jackson IT, Elahi O, Khan AH, Mubarak F,
Tariq GB, et al. Epidemiology of cleft lip and cleft palate in
Pakistan. Plast Reconstr Surg. 2004;113(6):1548-1555.

2. Taiwo AO, Adeyemo WL, Braimah RO. A prospective,
single-center analysis of satisfaction following cleft lip
and palate surgeries in Southwest Nigeria. J Cleft Lip
Palate Craniofac Anomalies. 2016;9-13. doi: 10.4103/2348-
2125.175998

3. Tavakolinejad S, Bidskan AE, Ashraf H, Hamidi D. A
Glance at Methods for Cleft Palate Repair. Iran Red
Crescent Med J. 2014;16(9):e15393.

4. Fayyaz GQ, Gill NA, Alam I, Chaudary A, Aslam M,
Ishaaq I, et al. Continuous versus interrupted sutures for
primary cleft palate repair. Plast Reconstr Surg - Glob
Open. 2018;6(11):1-4. doi: 10.1097/GOX.0000000000002001

5. Denadai R, Zanco GL, Raposo-Amaral CA, Buzzo CL,
Raposo-Amaral CE. Outcomes of Surgical Management
of Palatal Fistulae in Patients with Repaired Cleft Palate.
J Craniofac Surg. 2020;31(1):e45-e50. doi: 10.1097/
SCS.0000000000005852

6. Fayyaz GQ, Gill NA, Ishaq I, Ganatra MA, Mahmood F,
Kashif M, et al. A model humanitarian cleft mission: 312
cleft surgeries in 7 days. Plast Reconstr Surg - Glob Open.
2015;3(3):e313. doi: 10.1097/GOX.0000000000000282

7.  Losquadro WD, Tatum SA. Direct gingivoperiosteoplasty
with palatoplasty. Facial Plast Surg. 2007;23(2):140-145.

8. Sato Y, Grayson BH, Garfinkle JS, Barillas I, Maki K,
Cutting CB. Success rate of gingivoperiosteoplasty with
and without secondary bone grafts compared with
secondary alveolar bone grafts alone. Plast Reconstr Surg.
2008;121(4):1356-1367.

9. Matic DB, Power SM. Evaluating the success of
gingivoperiosteoplasty versus secondary bone grafting
in patients with unilateral clefts. Plast Reconstr Surg.
2008;121(4):1343-1353.

Pak J Med Sci

September - October 2022 Vol. 38 No. 7

10. Han K, Park J, Choi J, Son D. Long-term outcomes of
simplified gingivoperiosteoplasty performed at the time
of hard palatal closure: A review of 55 alveolar clefts.
] Plast Reconstr Aesthetic Surg. 2016;69(11):e217-24.
doi: 10.1016/].bjps.2016.08.003

11. Bardach ]J. Two-Flap palatoplasty: Bardach’s technique.
Oper Tech Plast Reconstr Surg. 1995;2(4):211-214.

12. Wang YC, Liao YF, Chen PKT. Comparative outcomes of
primary gingivoperiosteoplasty and secondary alveolar
bone grafting in patients with unilateral cleft lip and
palate. Plast Reconstr Surg. 2016;137(1):218-227.

13. Burg ML, Chai Y, Yao CA, Magee W, Figueiredo ]C.
Epidemiology, etiology, and treatment of isolated cleft
palate. Front Physiol. 2016;7(MAR):1-16. doi: 10.3389/
fphys.2016.00067

14. Sadove AM, Van Aalst JA, Culp JA. Cleft palate repair: Art
and issues. Clin Plast Surg. 2004;31(2):231-241.

15. Grayson BH, Santiago PE, Brecht LE, Cutting CB.
Presurgical Nasoalveolar Molding in Infants with Cleft Lip
and Palate. Cleft Palate-Craniofacial J. 1999;36:486-498.

16. Ibrahim FB, Khundkar SH, Mannan II, Ahmed T. Repair
of Anterior Palatal Fistula by Local Mucoperiosteal Flap.
Bangladesh Crit Care J. 2017;5(1):17-22.

17. Yang ZH, Zhong JL, Chen WL. Reconstruction of Large
Anterior Palatal Fistulae Using Anteriorly Based Dorsal
Tongue Flaps. ] Craniofac Surg. 2020;31(1):62-63. doi:
10.1097/SCS.0000000000005844

18. Skoog T. The use of periosteum and surgicel® for bone
restoration in congenital clefts of the maxilla: A clinical
report and experimental investigation. Scand ] Plast
Reconstr Surg Hand Surg. 1967;1(2):113-130.

19. Smith WP, Markus AF, Delaire J. Primary closure of the
cleft alveolus: a functional approach. Br ] Oral Maxillofac
Surg. 1995;33(3):156-165.

20. Brusati R, Mannucci N. The early gingivoalveoloplasty.
Scand ] Plast Reconstr Surg Hand Surg. 1992;26(1):65-70.

Authors’ Contribution:

SY, OA & MSAB: Conceived, designed, did
statistical analysis & editing of manuscript.

OA, SY & MIK: Did data collection, manuscript
writing & statistical analysis.

MSAB & SY: Did review and final approval of
manuscripts. Responsible and accountable for
accuracy and integrity of work.

Authors:

Dr. Owais Ahmed, MBBS.

Dr. Sobia Yasmeen, FCPS.

Dr. Mohammad Imran Khan, MBBS.

Prof. Mirza Shehab Afzal Beg, FRCS (PLAST).

-4: Department of Plastic and Reconstructive Surgery,
Liaquat National Hospital and Medical College,
Karachi, Pakistan.

THhwN e

www.pjms.org.pk 1820



	_GoBack
	_GoBack
	_Hlk79069152
	_GoBack
	_GoBack
	OLE_LINK7
	_Hlk70104692
	_GoBack
	_GoBack
	_GoBack
	_Hlk73788734
	OLE_LINK2
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK9
	OLE_LINK10
	_Hlk37442229
	_Hlk38933558
	_Hlk38933077
	_Hlk37506796
	_Hlk37502294
	_Hlk37526929
	_Hlk90657461
	_Hlk90680995
	_Hlk90731238
	_Hlk90713830
	_Hlk91124019
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_Hlk76224297
	_Hlk76225729
	_GoBack
	_1fob9te
	_3znysh7
	_Hlk90834194
	_Hlk6074559
	_GoBack
	_GoBack
	_Hlk97823749
	_Hlk528096407
	_GoBack
	_Hlk504299113
	_Hlk504580550
	_Hlk504637028
	_Hlk108862231
	_Hlk504760301
	_Hlk108782691
	_Hlk80963801
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_Hlk93228119
	_Hlk58530608
	OLE_LINK9
	OLE_LINK65
	OLE_LINK67
	OLE_LINK22
	OLE_LINK121
	OLE_LINK138
	OLE_LINK93
	OLE_LINK5
	OLE_LINK7
	OLE_LINK89
	OLE_LINK140
	OLE_LINK103
	_Hlk98403680
	_Hlk108205934
	_Hlk108205983
	_Hlk107531831
	_Hlk107528053
	_Hlk108427971
	_Hlk98405647
	_Hlk67764789
	_GoBack
	7

