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Case Report

ABSTRACT

Adult previously operated alveolar cleft palate presents a pronounced 
challenge for optimal surgical reconstruction. This optimal reconstruction 
dictates the restoration of soft tissues in addition to hard tissues to achieve 
prime functional results. Regional flaps usually used for the reconstruction 
of such defects were considered as either bulky or none bone bearing flaps. 
Furthermore, using free flaps for reconstruction can rise the concerns of 
increased intraoperative complications and greater suspected donor site 
morbidities. Here we present three unfavorably previously operated patients 
with current huge alveolar cleft palates, planned for the reconstruction 
with reverse facial-submental artery osteomyocutaneous flap. Besides, 
detailed flap harvesting technique, results, prosthetic restoration post to flap 
surgery, and follow up are presented in this article. We found the reverse 
facial- submental osteomyocutaneous flap as a novel and reliable choice 
for functional reconstruction of challenging huge alveolar cleft palates. The 
reverse facial-submental flap has not been yet mentioned in the medical 
literature for the reconstruction of alveolar clefts. 
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INTRODUCTION

Alveolar cleft repair is considered a critical step in the management of 
cleft lip and palate patients. The first description for alveolar grafting 
was in 19011 whereas detailed procedure was then explained in the 
1960s2. Moreover, the most common technique used nowadays was 
demonstrated in the 1970s by Boyne and sands3. Obviously, alveolar cleft 
repair involves both closures of the oronasal fistula and reconstruction 
of the alveolus with bone graft interposed between the nasal and oral 
mucosal layers.
Successful alveolar cleft repair requires mobilization and tension-free 
closure of nasal and oral mucosal flaps. Complete graft coverage is 
critical to the success of the graft and in most cases is accomplished by 
the advancement of a keratinized buccal mucoperiosteal flap from the 
lesser (cleft side) maxillary segment4.
An ideal reconstructive technique for the rehabilitation of alveolar and 
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palatal defects is one that can achieve permanent 
separation of the oral, antral and nasal cavities 
without functional restoration being overlooked. 
An assortment of intraoral flaps have been 
described for the reconstruction of alveolar and 
palatal defects5. However, these flaps have major 
limitations regarding hard tissue reconstruction 
and considered inadequate for defects greater than 
one-third of the palate6. Furthermore, regional 
flaps were often regarded as being bulky without 
restoring hard tissue either. As far as soft free 
flaps are concerned, the radial forearm free flap is 
considered as an appropriate choice for palatal and 
alveolar reconstruction for being thin, pliable with 
minimal discomfort for patients wearing dentures7. 
However, several disadvantages concerning these 
flaps have been reported, particularly regarding 
donor site morbidity 8, 9.
The submental flap, based on an axial blood 
supply of the submental artery and vein, was first 
introduced by Martin et al in 199310. Moreover, the 
reverse flow modification of this flap is regarded as 
considerable for the reconstruction of the mid-face 
region11. Furthermore, this flap can be harvested as 
an osteomyocutaneous flap; so that it can be utilized 
for the reconstruction of hard tissue defects at the 
maxillary region12.
This flap, referring to the medical literature, was not 
used as an osteomyocutaneous flap for the closure of 
alveolar cleft defects.
In fact, we present the reverse facial – submental 
artery osteomyocutaneous flap in this article as a 

convenient and a novel choice for the reconstruction 
of huge alveolar cleft palate defects.

TECHNIQUE

The submental island flap is supplied by the 
submental artery and vein; branches of the facial 
artery and vein respectively 10, 13. The submental 
artery arises from the facial artery and travels over 
the upper portion of the submandibular gland in an 
anterior direction. The point of its branching from 
the facial artery is usually after that vessel emerges 
from its intra-glandular course on the superior 
surface of the submandibular gland. After running 
anteriorly in a groove on the upper surface of the 
gland, the submental artery continues forward on 
the surface of the mylohyoid muscle.   A detailed 
description of the submental anatomy can be found 
in Martin et al’s original publication10.
The patient is positioned supinely with the head 
extended. Moreover, the flap is usually designed 
based on the size of the defect (Figure 1). Even though 
the maximum dimension that can be consistently 
harvested is 15 × 7 cm10, this must be adapted to each 
patient minding the laxity that indicates the amount 
of skin that can be harvested for primary closure. 
Unrelated to the flap size, the skin paddle should be 
designed as an ellipse to facilitate primary closure. 
Bearing in mind that several harvesting techniques 
have been reported 10, 14, dissection usually is started 
distally in the subplatysmal plane elevating the skin 
paddle. Dissection then proceeds to the origin of the 

Figure 1: (a) Preparation of the recipient site (b) Dimensions of flap needed to be harvested

 

 

Fig. 1: a- Preparation of the recipient site  b- Dimensions of flap needed to be harvested 
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pedicle, where the submental vessels are identified 
and the anterior belly of the digastric muscle 
ipsilateral to the vascular pedicle is incorporated in 
the flap. The anterior belly of the digastric muscle 
with the periosteum at the symphysis site, where 
the hard tissue is supposed to be harvested, will 

remain attached to the bone that will be bi-cortically 
harvested suiting the defect size (Figure 2). This 
step is indispensable to assure the vascularity of the 
hard tissue harvested. In the next step, branches of 
the submental vessels to the submandibular gland 
are ligated and deep fascial attachments are set free. 

 

Fig. 2: Osteomyocutaneous submental flap harvested, note the anterior belly of digastric muscle 

(blue arrow) 

  

 

 

Fig. 3: a- The flap is fixed at the recipient site b- Bone fixed with mini-plates and screws 

  

Figure 2: Osteomyocutaneous submental flap harvested, note the anterior belly of digastric muscle (blue arrow)

Figure 3: (a) The flap is fixed at the recipient site (b) Bone fixed with mini-plates and screws
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When the superior incision of the flap is carried out, 
the marginal mandibular branch of the facial nerve 
is located and preserved. The dissection proceeds so 
that the flap can easily reach the distal edge of the 
palatal defect without tension. 
A tunnel, in the subcutaneous plane, close to the 
palatal defect at the superior aspect of the subman-
dibular incision is created. The osteomyocutaneous 
paddle is then carefully passed through the tunnel 
into the oral cavity.
Mini or microplates are then used to fix hard tissue 
part of the flap to the maxilla at the site of the defect 
(recipient site) (Figure 3). Absorbable sutures are 
used to secure the submental skin into the palatal 
soft tissue defect. The mandibular defect post to 
harvesting was reconstructed with titanium mesh 
and fixed with mini screws (Figure 4). The donor 
site defect is closed primarily by undermining of the 
inferior skin flaps and advancing these flaps to attain 
a primary closure. Passive drains, in the donor site 
and the subcutaneous tunnel, are placed to prevent 
hematoma.

PRESENTATION OF CASES

This study was approved by the Institutional Human 
Research and Ethics Committee of Quaem Hospital- 

Mashhad (Ethical approval IR.mums.sd.Rec.1395). 
Moreover, Helsinki Declaration guidelines were 
respected in this investigation.
Three adult white male patients with huge alveolar 
clefts were presented for evaluation and treatment. 
Patients’ ages were 19, 25 and 35 years old.  These 
patients suffered from unilateral cleft lip and palate, 
where the lip and palate were treated at infancy. 
However, the alveolar cleft was inappropriately 
approached in these patients; presenting failure with 
huge oroantral communication as an outcome.
 The three patients were non-smokers with no 
history of systemic diseases.
Bearing in mind the surgical technique mentioned 
earlier, the recipient site, as usual, was first prepared 
during surgery, so that soft and hard tissue defects to 
be reconstructed can be evaluated.
Post to recipient site preparation, flap harvesting is 
initiated; where hard tissue from the mandibular 
symphysis’s border is incorporated in the reversed 
flow submental flap.
The dimensions of hard tissue harvested from the 
mandibular symphysis’s border in the three patients 
ranged from 3*1.4 cm (width*height) to 4.5* 2 cm. 
On the other hand, soft tissue dimensions of the 
submental flap harvested ranged from 4*2.5cm to 
5.5*3.5 cm according to the defect size.

 

 

 Fig. 4: the mandibular defect is reconstructed with titanium mesh 

  

Figure 4: the mandibular defect is reconstructed with titanium mesh
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Moreover, 3 weeks post to surgery, deepithelialization 
of the flap took place to prevent the regrowth of 
facial hair intraorally. Two of the patients had 
implant surgery 6 weeks postoperatively (2 implants 
each) (Figure 5), while the third patient preferred a 

partial denture for financial purposes.
Implant loading prosthesis was delivered to the two 
patients about the 3-month post to healing.
Finally, the three patients were followed up till 2-3 
years after surgery.

 

 

Fig. 5: a- Placement of implants 6 weeks postoperatively 

b- Loading of the implants 3 months later 

  

Figure 5: (a) Placement of implants 6 weeks postoperatively (b) Loading of the implants 3 months later

 

 Fig. 6: schematic diagram of Reverse facial-submental artery osteomyocutaneous flap 

 

Figure 6: schematic diagram of Reverse facial-submental artery osteomyocutaneous flap
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DISCUSSION

Reconstruction of alveolar clefts has always been a 
challenging issue. Moreover, huge sized clefts with a 
history of previous operations can be more puzzling 
in such cases. Reconstruction of the alveolar clefts 
or hard palate requires obviously the separation of 
the oro-nasal and oroantral communications for 
functional and esthetic reasons. The sealing of such 
communications solely with soft tissue flaps without 
the reconstruction of hard tissues does not fulfill the 
objective of optimal reconstruction. Furthermore, 
microsurgical techniques can have limitations 
for elderly patients, patients with systemic, donor 
site morbidity, and patients who have undergone 
previous operations with depleted recipient vessels15.
The reverse flow osteomyocutaneous submental 
flap was used successfully by several authors for 
post ablative purposes in the midface region15, 16. 
However, the use of this flap in alveolar/ cleft palate 
reconstruction was not previously mentioned in 
the medical literature. For this reason, the authors 
of this article introduced the usage of this flap for 
the reconstruction of huge sized alveolar and palatal 
defects post in non-successful previously operated 
patients.
The skin paddle of the osteomyocutaneous 
submental flap can be harvested up to 7*18 cm10, 
while the bone tissue carried escorting this flap can 
be up to 2*10 cm17.
The mean harvested skin paddle of the applied flaps 
in this article was 4.75*3 cm. whereas the bone 
tissues escorting these flaps had a mean of 3.75*1.7 
cm.
The ipsilateral anterior belly of the digastric muscle 
was included in the harvested flaps of the three 
cases reported in this article. Bearing in mind the 
variable point of origin of the perforators, and 
the variable relationship of the submental artery 
to the anterior belly of the digastric muscle; it 
would seem judicious to harvest the anterior belly 
of the digastric muscle with this flap to warrant 
the capture of the dominant blood supply to the 
overlying skin18. Besides, the presence of the 
anterior belly of the digastric muscle can also be 
rationalized for the sake of preventing venous 
congestion of the harvested flap19. 
The mylohyoid muscle was not incorporated in the 
harvested flaps reported in this article to avoid flap 
bulkiness. Moreover, Urken et al reported that the 

submental flap could be safely harvested without 
incorporating the mylohyoid muscle as long as the 
surgeon adheres to the strategy of including the 
anterior belly of the digastric muscle18.
The osteomyocutaneous submental flaps were 
deepithelialized in the three patients introduced in 
this article 3 weeks after surgery. The purpose of 
this deepithelialization was to prevent the regrowth 
of the intraoral hair20 and to obtain a less bulky soft 
tissue coverage over the desired implant sites.
Moreover, deepithelialization of the submental flap 
was first introduced in 199712 and is recently being 
applied throughout harvesting, when indicated, 
without the fear of jeopardizing the vascularity of 
the submental flap21.
Two of our patients had implant surgery 6 weeks 
postoperatively (2 implants each), where 4.1*11 
mm implants were applied to the harvested bone 
tissues. Moreover, loading of the implants took place 
3-month post to the implant surgery. The follow-up 
of these patients for 3 years postoperatively showed 
no implant failure.  
Chen et al reported the use of reverse 
osteomyocutaneous submental flap; placing 21 
dental implant fixtures at the time of flap harvesting 
in 5 maxillary post ablative defects simultaneously 
19. It was noted that only one implant was lost 
before loading, whereas the 20 other implants were 
loaded successfully. Actually, the bone tissue of 
the harvested osteomyocutaneous submental flap 
can be identified as reliable for implant placement 
simultaneously or postoperatively.
As far as donor site morbidity of the submental 
flap is concerned, reports have recognized it to be 
minimal16. Injury to the marginal mandibular nerve 
can be the most potential risk related to submental 
flap harvesting. However, this complication is best 
sidestepped by the initial identification of this nerve; 
soon after completing the upper incision of the flap 
at the beginning of the harvesting18.
Moreover, neither esthetic nor functional 
significant donor site consequences were noted 
post to submental flap harvesting in the three cases 
presented in this article.

CONCLUSION

The reverse facial- submental osteomyocutaneous 
flap is a safe alternative flap for repairing huge 
alveolar clefts defects with minimal donor site 
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morbidity. This flap can be considered as a novel 
and reliable choice for functional reconstruction of 
challenging huge alveolar cleft palates.
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