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INTRODUCTION

Cleft palate is among the most frequent congenital craniofacial 
anomalies worldwide. Numerous methods have been described 
for repairing defects in the palate. Most techniques include rais-
ing mucoperiosteal flaps and advancing them along the midline 
to close the defect. These include von Langenbeck’s palatoplas-
ty, the Veau-Wardill-Kilner technique, and Bardach’s two-flap 
palatoplasty [1]. von Langenbeck’s palatoplasty is the most 
commonly used technique worldwide and involves raising bi-
pedicled mucoperiosteal flaps to cover the cleft. Although this 
procedure is simple, the speech outcomes are poor because of 
inadequate retroposition [1]. The Veau-Wardill-Kilner tech-
nique is a simple V-to-Y incision on the hard palate with closure, 
thus producing pushback in the palate. It produces excellent re-
sults in terms of speech outcomes because it achieves palatal 
lengthening, but it has the disadvantage of creating larger raw 
areas anteriorly [1]. Bardach described reconstruction of the 

cleft utilizing the arch of the palate, which provides the length 
needed for closure. This technique is essentially a modification 
of von Langenbeck’s technique by extending the lateral alveolar 
relaxing incisions to the edge of the cleft. However, Bardach’s 
technique is most effective only in narrow clefts [2]. Herein, we 
describe a case where we utilized Bardach’s two-flap technique 
with a vital and easy modification, done to allow closure of a 
wide cleft palate.

CASE

A 7-year-old otherwise healthy female child presented to our 
outpatient office with a Veau II incomplete cleft in the soft pal-
ate extending to the hard palate (Figs. 1, 2A). After thorough 
preoperative investigations and valid informed consent, palato-
plasty was performed. The cleft in the palate extended from the 
uvula posteriorly to the posterior hard palate with a total length 
of 3 cm antero-posteriorly. The width of the cleft at the junction 
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of the hard and soft palate was 1.8 cm. The maximum width of 
the cleft palate was 2.3 cm and it was 6 mm posterior to the 
junction of the hard and soft palate. The total palate length as 
measured from the central mid-alveolar ridge to the tip of the 
uvula was 5.5 cm (Fig. 1). In light of the technical difficulty in 
closure, the cleft was managed with our own modification of 
Bardach’s technique described below.

The patient was prepared for palatoplasty under general anes-
thesia after obtaining consent from her father for general anes-
thesia, palatoplasty, and any modifications needed. Consent was 
also obtained from the patient’s father for preoperative, intraop-
erative, and postoperative photography and videography and 
publication for educational purposes in any scientific journal. 

After induction of general anesthesia, a Dingman self-retaining 
mouth gag was placed to allow good exposure of the entire pal-
ate, as shown in Fig. 1. The palate was infiltrated with a solution 
of adrenaline at a concentration of 1:200,000 for effective vaso-
constriction and hydrodissection, and then markings were made 
for Furlow’s double opposing smaller Z-plasty and Bardach’s 
palatoplasty as depicted in Fig. 2A. The soft palate was then re-
paired using the modified Furlow’s double opposing smaller Z-
plasty technique, which included relatively short limbs, as de-
picted in Fig. 2B, that preserved the vascularity of the smaller Z-
plasty flaps. Thereafter, incisions were made in the hard palate 
starting along the lateral alveolar margins and extending to the 
margins of the cleft bilaterally. Mucoperiosteal flaps based on 
the greater palatine vessels were raised as depicted in Fig. 2C. 

Since the cleft was wide initially, the vascular pedicles were skel-
etonized and the pterygoid hamulus was fractured to increase 
the mobility of the flaps. When the flaps were still under ten-
sion, bilateral greater palatine foraminotomy was also done. 
However, the flaps could still not be advanced medially for ten-
sion-free closure. We did not extend the lateral incisions beyond 
the maxillary tuberosity to avoid devascularization of the oral 
side smaller Z-plasty flaps. However, subperiosteal dissection 
was performed to achieve vascular pedicle skeletonization and 
fracture of the pterygoid hamulus. The two flaps were then 
transposed medially at right angles to cover the defect and su-
tured to each other in the midline transversely using Vicryl 4-0 

The cleft in the palate extended from the uvula posteriorly to the 
posterior hard palate, with a total length of 3 cm antero-posterior-
ly. The width of the cleft at the junction of the hard and soft palate 
was 1.8 cm. The maximum width of the cleft palate was 2.3 cm and 
it was 6 mm posterior to the junction of the hard and soft palate. 
The total palate length as measured from the central mid-alveolar 
ridge to the tip of the uvula was 5.5 cm.

Fig. 1. Intraoperative photograph of Veau II cleft palate

(A) Artistic depiction of Veau II cleft palate with marking of flaps. 
This figure depicts intraoperative flap markings of modified Fur-
low’s double opposing Z-plasty with shorter limbs of 5 mm for soft 
palate reconstruction (flaps C and D on oral side), while flaps A and 
B are modifications of Bardach’s two-flap palatoplasty for hard 
palate reconstruction. (B) Artistic depiction of modified Furlow’s 
palatoplasty. This figure depicts raising of oral-side smaller Z-plasty 
flaps (C and D) and nasal-side opposing smaller Z-plasty flaps (E 
and F) with 5-mm limbs. It also shows modifications of Bardach’s 
two flaps (A and B) for hard palate reconstruction. (C) Artistic de-
piction of the raising of a modified version of Bardach’s two flaps. 
This figure shows raised bilateral mucoperiosteal flaps (A and B) 
based on the greater palatine vessels for hard palatal reconstruc-
tion. (D) Artistic depiction of final closure of cleft palate. This figure 
depicts the completion of modified Furlow’s palatoplasty (C and D 
are oral-side Z-plasty flaps) and our modified Bardach’s two-flap (A 
and B) transposition palatoplasty to overcome the difficulty of clo-
sure of wider clefts in the region of the hard palate. The areas 
marked 1 and 2 are the two small residual semilunar raw areas.

Fig. 2. Diagrammatic representation of Mir’s two flap 
palatoplasty
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sutures. The resulting stitch line was then oriented transversely, 
as shown in Fig. 2D and Fig. 3. The anterior and lateral raw areas 
were then left to heal by secondary intention after ensuring he-
mostasis (Fig. 3).

The procedure described herein led to tension-free closure of 
the wide cleft in the palate and simultaneously produced a 
lengthening of the palate by 5 mm. The patient’s postoperative 
course was uneventful, and she was able to accept oral intake 6 
hours after surgery. There was no incidence of bleeding, infec-
tion, and dehiscence or airway compromise. The two flaps 
healed adequately, with no evidence of any palatal fistula at 6 
weeks. The postoperative anteroposterior curved length of the 
soft palate was 2.5 cm, and that of the hard palate was 3.5 cm. 
There was a net gain in length of 5 mm in the soft palate and in 
the palate as a whole (Fig. 4). 

DISCUSSION

Cleft palate surgery has a long history, and it has evolved through 
modifications made to existing surgical procedures to tackle 
problems faced by surgeons. The challenge of palatoplasty is no 
longer just to achieve tension-free closure of the cleft and to pre-
vent palatal fistula, but also to increase palatal length, to improve 
speech outcomes, and to have a minimal effect on maxillofacial 
growth [3].

The oldest technique that is still widely used for palatoplasty is 
von Langenbeck’s technique, which involves raising two bipedi-
cled mucoperiosteal flaps and medially advancing them to close 
incomplete clefts of the palate. Modifications to this technique 
include re-approximation of the levator veli palatini muscle and 
intravelar veloplasty to reconstruct the muscular sling and im-

prove speech outcomes [4]. However, this procedure does not 
provide adequate palatal lengthening, and the V-Y pushback 
technique was developed as a modification of von Langenbeck’s 
procedure to increase the anteroposterior length of the palate. 
This technique involves making a V-to-Y incision and closure on 
the hard palate. The pushback technique leads to improved 
long-term speech outcomes by lengthening the palate and repo-
sitioning the levator muscle in a more favorable position [5].

Bardach [2] first devised the two-flap palatoplasty in 1967. In 
this technique, mucoperiosteal flaps are released from the cleft 
margins to close relatively narrow clefts. The design of this flap 
depends entirely on the greater palatine neurovascular pedicle, 
and it has the advantage of greater versatility for cleft coverage.

In 1985, Furlow [6] introduced a novel method of palatal clo-
sure in patients with cleft palate using two opposing Z-plasties 
in the soft palate, which after transposition in the midline create 
a palatal muscle sling and also increase the length of the palate. 
The hard palate is closed without lateral relaxing incisions and 
the resulting scar in the hard palate is only in the midline. Fur-
ther use of bilateral buccal mucosal flaps in conjunction with 
Furlow’s double opposing Z-palatoplasty has also been de-
scribed as a way to cover the denuded areas on the posterior 
hard palate [7].

This shows the final inset of our modification of Bardach’s palato-
plasty flaps with a transverse stitch line.

This photograph shows excellent healing of both Furlow’s double 
opposing Z-plasty and our modification of Bardach’s palatoplasty 
without any complications. The postoperative anteroposterior 
curved length of the soft palate was 2.5 cm, and that of the hard 
palate was 3.5 cm. There was net gain in length of 5 mm in the soft 
palate and in the palate as a whole.

Fig. 3. Immediate postoperative photograph Fig. 4. Follow-up photograph at 6 weeks
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Surgical repair of a wide cleft palate is a surgical challenge. Us-
ing the above-described techniques to close a wide cleft may 
place the palatal tissue under high tension, increasing the risk of 
postoperative oronasal fistula formation. Other ancillary proce-
dures for tension-free closure in a wide cleft palate include the 
following manoeuvres: fracture of the hamulus, careful dissec-
tion into the space of Ernst, hard palate mucoperiosteal under-
mining, and stretching of the greater palatine neurovascular 
bundles [8].

Traditionally, the fixed position of the neurovascular bundles 
as they originate from their bony foramina has limited the scope 
of successful palatoplasty procedures. An option for managing 
the greater palatine structures is osteotomy of the greater pala-
tine foramen, which was first described by Limberg as a way to 
free the neurovascular bundle, thereby increasing mobility of 
the palatal flaps and reducing the tension of closure. However, 
osteotomy is an invasive, trauma-inducing procedure and retro-
grade displacement achieved through osteotomy can be effec-
tive only if it is performed extensively; however, extensive oste-
otomy has unpredictable outcomes, and can be more harmful 
than beneficial [9]. 

Bilateral transposition flaps, as we have described for the repair 
of wide cleft palates in children, are a safe and easy procedure 
that can be applied in cases where traditional flaps and manoeu-
vres are unable to produce tension-free closure in combination 
with the modified Furlow’s double opposing smaller Z-plasty 
technique, which includes relatively shorter limbs as performed 
by Yamaguchi et al. [10,11] between 2007 to 2014 and reported 
in 2016.

If performed alone it is safe to extend the incision beyond the 
maxillary tuberosity to free the neurovascular bundle, to frac-
ture the hamulus, and to perform foraminotomy to increase the 
mobility of the palatal flaps and to reduce the tension of closure. 
However, when combined with Furlow’s double opposing 
smaller Z-plasty, the incision should not be extended beyond 
the maxillary tuberosity to avoid the devascularization of the 
oral side of smaller Z-plasty flaps; instead, subperiosteal under-
mining is sufficient.

Nasal side closure is challenging, but can be achieved with vo-
merine or facial artery myomucosal flaps. In our case, vomerine 
flaps were used.

We achieved a significant net gain of 5 mm in the anteroposte-
rior curved palatal length, which could be attributed to Furlow’s 
smaller Z-plasty and the transverse orientation of our modified 
Bardach’s flaps, avoiding anteroposterior scar orientation. How-
ever, limitations include dog ear deformities, challenging nasal 
side closure, and a short follow-up (in our case). Further well-
designed studies with large samples are needed to augment the 

evidence. We are in the process of submitting a protocol for a 
well-designed randomized controlled non-inferiority trial to the 
institutional review board to prove the efficacy of this technique.

We advise our modification to achieve the goals of palatal re-
pair in difficult cases of Veau II incomplete cleft where tension-
free closure would otherwise be achieved with more complex 
flap surgical procedures, such as free microvascular tissue trans-
fer. However, further studies are needed to augment the evi-
dence.
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