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The Deepithelialized Dorsal Tongue Flap for Reconstruction of Anterior
Palatal Fistulae: Literature Review and Presentation of Our Experience in
Egypt

Ahmed Habib, Ph.D., Peter A. Brennan, Ph.D.

Objective: The purpose of this study was to present our experience with the closure of
challenging palatal fistulae using the deepithelialized dorsal anterior tongue flap. We highlight
the efficacy of suturing the tip of the tongue flap to the nasal septum for prevention of flap
detachment.

Design: Prospective analysis of cleft patients with anterior palatal fistulae repaired by
deepithelialized dorsal anterior tongue flap.

Setting: Institutional center.
Patients/Participants: A total of 30 patients with anterior palatal fistulae in the setting of

previous cleft palate or fistula repair.
Interventions: Deepithelialized dorsal anterior tongue flap for treatment of anterior palatal

fistulae.
Outcome Measures: Patients had repair using deepithelialized dorsal anterior tongue flap

between 2011 and 2014. Patients’ photographs and clinical records were collected. The
technique of flap harvesting and method of securing it in its position are described in this study.

Results: Patients were followed up over a mean period of 13.8 months to check flap viability,
competent repair, and donor site function and aesthetics. All patients showed uneventful healing
without complications.

Conclusions: This technique offered a secure method of palatal fistulae reconstruction.
Further research is needed to show this technique’s advantages and drawbacks.
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The most devastating complication following cleft palate
repair is palatal fistulae. It can be anterior, midpalatal, or
posterior (Carreirao and Lessa, 1980). Children with
palatal fistulae suffer from fluid and food regurgitation
and abnormal speech. Complete rupture of the repair
usually requires another session of palatoplasty. The
closure of palatal fistulae can range from palatoplasty
redo, use of local tissue flaps such as buccal or palatal
mucoperiosteal flaps, or importing tissue from an adjacent
regionwhen local tissues are severely scared or not available
(Pigott et al., 1984; Johnson et al., 1992; Nawfal et al.,
2014).
The tongue flap has become a very versatile flap for

reconstructing the lip, cheek, oroanatral fistula, or palate.

Because of the rich blood supply of the tongue and its

pliable nature, tongue flaps can be harvested from the

dorsal, lateral, or ventral surfaces of the tongue (Awang,

1988; El Hakim and el Fakharany, 1999).

Many authors reported the successful use of both

anteriorly based and posteriorly based tongue flaps for

closure of palatal fistulae (Kinnebrew and Malloy, 1983;

Posnick and Getz, 1987; Zeidman et al., 1988).

Anteriorly based dorsal tongue flaps are usually pre-

ferred over posteriorly based ones because of the rich blood

supply and the greater ease of reaching anterior fistulae.

Harvesting the dorsal flaps from themiddle of the tongue is

less likely to result in tongue asymmetry (Al-Qattan, 2001).

Strong forward tongue movements, difficulty in securing

the tongue flap to the margins of the fistula properly,

inadequate refreshing of the edges of the fistula, and

infection are the main causes of early postoperative

spontaneous detachment of the tongue flap (Guerrero-

Santos andAltamirano 1966;Argamaso, 1990; Thind et al.,

1992). After detachment, the tissues commonly become

inflamed and infected, decreasing the effectiveness of

secondary sutures (Randall, 1984). Many trials have been

described to overcome this problem; however, none of them
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have been generally agreed to be the accepted effective
solution (Nawfal et al., 2014).

In this article, we present our experience with the use of
deepithelialized dorsal anterior tongue flap anchored to the

nasal septum as an alternative method for positioning and
securing the tongue flap into the palatal defect. We have
successfully managed to close challenging palatal fistula
using the anteriorly tongue flap in 30 cases over 2 years. Our
article discusses the technique and the outcome of fistula

repair in these patients.

MATERIALS AND METHODS

The indications for closing palatal fistulae include the
following:

1. Regurgitation of fluids/food from the nose that cause
embarrassment

2. Recurrent rhinitis and catarrh caused by food

lodging in the nose

3. Speech problems such as audible nasal escape and

hypernasal resonance

Inclusion criteria include the following:

1. Patients with anterior palatal fistulas that had been
failed previously to be closed with local advancement
or rotational mucoperiosteal flaps

2. Too large fistulas with scarred inadequate local soft
tissue

Exclusion criteria include the following:

1. Patients not suitable for general anesthesia because

of severe systemic medical problems

2. Small defects that can be closed primarily with local

mucoperiosteal flaps

3. Posterior palatal fistulas, which are better treated by

posteriorly based tongue flaps

4. Noncomplaining patients because of psychiatric or
developmental disorders

5. Large defects that are beyond the surface area
provided by the tongue flap or that result in donor
site morbidity because of a residual small tongue
volume

6. Previous tongue surgeries can be risky because of
compromised vascularity, scar tissue, and limited

flap volume

FIGURE 1 Fistula deepithelization and flap marking (patient 1). a:

Showing type IV hard palate fistula according to the Pittsburgh Fistula

Classification System (Smith et al., 2007). b: The fistulous track after

deepithelization. c: Marking of the tongue flap to be slightly larger than

 
the defect. d: Deepithelization of the distal tongue flap part intended to

close the palatal fistula prior to flap embarking. e: The harvested

anteriorly based myocutaneous tongue flap. f: Delivering the

deepithelized tongue flap to the fistulous track using a curved mosquito

passing from the nasal cleft side through the palatal fistula. g: After

fixation of the tongue flap to the nasal septum by a suture tied in the left

nostril cavity. h: One-year postoperative result showing competent fistula

repair. i: Normal tongue function and aesthetics.
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7. Patients with high risk of postoperative airway

problems such as those with limited mouth opening,

retrognathia, or obstructive sleep apnea

Surgical Technique

Under general anesthesia using an oral endotracheal

tube fixed to the mouth corner, we began with marking

of the tongue flap before injecting local anesthetic with

epinephrine into the flap meridian to avoid distortion of

the tongue anatomy. Giving time for the epinephrine to

work, we started with meticulous deepithelization of the

fistula margins and inserting a small pack into the

fistulous track for hemostasis at the end of deep-

ithelization (Fig. 1a and 1b). Beginning with embarking

on the fistula also has the advantage of keeping the

surgical field clearer than what occurs when starting

with harvesting of the tongue flap with blood trickling

down into the fistulous track. Two sutures (3-0) taken

on both sides of the tongue tip were used to pull the

tongue anteriorly to give better view and access (Fig.

1c). The flap was marked to be slightly larger than the

defect with preservation of the tongue tip to avoid

postoperative contracture (Fig. 1d). It was harvested as

a myocutaneous flap of about 3-mm thickness. Poste-

riorly, it did not extend beyond the circumvallate papilla

to avoid compromising the flap blood supply (Fig. 1e).

The donor site of the tongue was closed in 2 layers:

muscular using Vicryl suture (3-0) and mucosal using

Vicryl suture (4-0).

It is easier to perform deepithelization of a very thin

layer of the marked flap using an 11 blade while

stretching the tongue prior to flap harvesting (Fig. 1d).

Deepithelization was done only to the part of the flap

that is intended to close the fistula. The other part near

the tongue tip was not deepithelialized to avoid undue

morbidity and maximize the flap blood supply. Two

untied Vicryl sutures (2-0 or 3-0) were taken on each

side of the flap tip, and a curved mosquito passing from

the nasal cleft side through the palatal fistula is used to

pull the sutures out, thus allowing the deepithelialized

part of the flap to come in close contact with the

fistulous cavity (Fig. 1f). Vicryl sutures (3-0 or 4-0) were

then taken, fixing the flap to the fistula margin to close

the fistula. The Vicryl sutures passing through the nose

were then tied to the nasal septum (Fig. 1g).

Intermaxillary fixation was not necessary with this

technique. All patients spent the first night in the

TABLE 1 Data on size, location of the defect, and demographic information of the patients

Patient Sex Age, y Size of Fistula,* mm Location† Type of Cleft‡ No. of Previous Attempts of Fistula Closure§ Follow-up Period, mo

1 M 7 20 3 15 IV UCCLP 1 12
2 M 4 12 3 9 IV UCCLP 0 8
3 M 7 13 3 8 IV UCCLP 1 6
4 F 9.5 10 3 13 V BCCLP 1 20
5 M 9 18 3 11 IV UCCLP 2 6
6 M 8 16 3 14 V BCCLP 2 11
7 F 13 18 3 10 IV UCCLP 2 8
8 M 11 15 3 8 IV UCCLP 1 18
9 F 8 16 3 8 IV UCCLP 1 10
10 M 4.5 12 3 7 V BCCLP 0 21
11 M 7 17 3 12 IV UCCLP 1 13
12 F 3.5 20 3 11 V BCCLP 1 6
13 M 14 15 3 10 IV UCCLP 2 13
14 F 10 13 3 9 IV UCCLP 1 8
15 M 5 16 3 10 IV UCCLP 1 18
16 M 12 19 3 10 IV UCCLP 2 6
17 M 4.5 13 3 8 V BCCLP 0 24
18 M 15 18 3 13 V BCCLP 1 9
19 F 4.5 17 3 14 IV UCCLP 1 24
20 F 3.5 16 3 7 IV UCCLP 0 22
21 M 9 20 3 13 IV UCCLP 0 10
22 F 6 14 3 12 IV UCCLP 0 17
23 M 12 17 3 13 IV UCCLP 1 7
24 M 6.5 15 3 8 IV UCCLP 0 23
25 M 4 18 315 V BCCLP 2 4
26 M 4 13 3 9 IV UCCLP 1 24
27 M 10 12 3 11 IV UCCLP 1 11
28 F 3.5 18 3 11 V BCCLP 0 19
29 M 17 20 3 10 IV UCCLP 0 24
30 M 5 13 3 6 V BCCLP 3 12

* Largest diameter 3 width after deepithelisation.

† According to the Pittsburgh Fistula Classification System (Smith et al., 2007).

‡ UCCLP¼Unilateral Complete Cleft Lip and Palate; BCCLP¼ Bilateral Complete Cleft Lip and Palate.

§ Other than the primary palatoplasty.

Habib and Brennan, PALATAL FISTULAE REPAIR USING TONGUE FLAP 0



hospital for airway monitoring. Postoperative instruc-

tions were limitation of speech and soft diet.

The patients were followed up twice weekly in the first

week and then every week for 3 weeks. The patients

were admitted again after 3 weeks for flap separation

and closure of the tongue donor site. Soft diet was

encouraged again for a period of 3 weeks.

The Helsinki Declaration guidelines have been

followed in this investigation.

RESULTS

This study was carried between 2011 and 2014. The

patients were 21 boys and 9 girls with an age range from 3.5

years to 17 years and amean age of 7.9 years. The defect size

ranged from 1 to 2 cm in diameter, with amean diameter of

about 1.58 cm. All fistulae were postpalatoplasty, and 21 of

them had previous unsuccessful attempts of closure of the

fistulae using local palatal flaps. The interval from previous

FIGURE 2 Patient 12 with 1 previous attempt of fistula closure using local palatal flaps. a: Type V hard palate fistula. b: Tongue flap was harvested and

fixed to the fistulous tract and boundaries. c: At the second stage of flap separation. d: After flap separation. e: Six months postoperative showing

competent repair. f: Normal tongue function and aesthetics.
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surgery to our surgical repair was 6 months to 6 years, with

a mean interval period of about 2.2 years (Table 1).

The hospital stay ranged from 2 days to 4 days in the

postoperative period, with amean period of about 1.8 days.

All patients had difficulties in swallowing and speech, which

was improved gradually over the first 3 weeks postopera-

tively.

The follow-up period ranged from 4 months to 24

months, with a mean period of 13.8 months.

All 30 flaps (100%) survived, and complete closure was

obtained in all patients (Figs. 1 to 4). No donor site

FIGURE 3 Patient 25 with 2 previous attempts of fistula closure using local palatal flaps. a: Type V hard palate fistula. b: Tongue flap was harvested

and fixed to the fistulous tract and boundaries. c: At the second stage, after flap separation. d: Six months postoperative showing competent repair. e:

Normal tongue function and aesthetics.
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complications were encountered. The donor site deformity
was minimal, and no functional or aesthetic problems were
found (Figs. 1 to 4).

DISCUSSION

Fistulae between the oral and nasal cavities in cleft palate
patients is troublesome, causing hypernasality in speech,
regurgitation of fluids into the nose, and food lodging in the
defect (Amaratunga, 1988).
Factors affecting the success of cleft palate repair are the

surgeon’s experience, the patient’s medical condition, the
severity of the cleft, and the occurrence of postoperative
complications. Musgrave and Bremner (1960) reported a
4.6% incidence of incomplete cleft palate, 7.7% of
complete unilateral clefts, and 12.5% of complete bilateral
clefts.
In accordance with literature, most of the fistulas were

located in the anterior palate (Zeidman et al., 1988). In our
study, the PittsburghFistulaClassification Systemwas used
to describe fistula (Smith et al., 2007), and 21 (70%)
patients had fistulae in the hard palate (type IV) while 9
(30%) patients had fistula at the junction of primary and
secondary palate (type V).
Small fistulae can be closed using local transposition

flaps. Nonetheless, the presence of severely scarred palatal
mucoperiosteum may cause closure under tension and
subsequent wound rupture (Posnick and Getz, 1987).
When local palatal tissues are inadequate, other surgical

or prosthetic options can be attempted. Tissues imported
from distant sites such as the abdomen, arm, neck, or
cervicothoracic region in the form of tubed pedicle flaps are
of historical interest should no longer be used because of
multiple stages,many visible scars, inevitable bulkiness, and
lengthy recovery (Posnick and Getz, 1987).
The use of the buccal pad is another successful alternative

for closure of palatal fistulae (Gröbe et al., 2011); however,
in our experience, it is not suitable for distal, larger defects,
and the palatal mucoperiosteummust be dissected to allow
passage of the flap to the defect site, which could be
troublesome in severely scarred palate.
Pribaz et al. (1992) introduced the use of facial artery

musculomucosal flap in reconstruction of moderate-size
defects in the anterior palate. The main disadvantage of the
flap is the need to wear a bite block during the healing
period to avoid injuring the pedicle during mastication
(Dupoirieux et al., 1999).
Cole et al. (2006) used decellularized human dermal

matrix (AlloDerm, Life-Cell Corporation, Branchburg,

FIGURE 4 Patient 30 with 3 previous attempts of fistula closure using

local palatal flaps. a: Type V hard palate fistula and severely scarred

palate. b: The fistulous track after deepithelization. c: Deepithelization of

the distal tongue flap part intended to close the palatal fistula prior to

 
flap embarking. d: The harvested anteriorly based myocutaneous tongue

flap. e: Tongue flap fixed to the fistula. f: At the second stage of flap

separation. g: Early postoperative result. k: One-year postoperative

result showing competent repair. l: Normal tongue function and

aesthetics.
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NJ) for the repair of recurrent oronasal fistula. Thematerial

is expensive, and long-term results are still under research.

Free flaps are indicated with very large palatal defects

associated with limitations of local options for coverage.

Regardless the type of free flap, they are all technically

demanding and are often associated with significant donor

site morbidity and poor cosmesis (Cole et al., 2006).

Tongue flaps have been used extensively in oral

reconstruction, including the palate, retromolar region,

floor of the mouth, and buccal mucosa, because of their

reliable vascularity and the large amount of tissue they

supply with minimal donor site morbidity (Smith et al.,

1982; Pigott et al., 1994; Johnson et al., 1992; Kim et al.,

2001).

The dorsal tongue flap should be designed to be

approximately 20% larger than the defect to compensate

for flap contracture (Smith et al., 1982; Kim et al., 2001).

Similarly, we designed the flap to be larger than the palatal

defect.

The main concern with tongue flaps used for palatal

defect reconstruction is the possibility of detachment of the

flap due to the tongue’s mobility. Some surgeons use

intermaxillary fixation to decrease tongue movements, but

this technique carries the difficulties of airway safety

(especially in young children), feeding problems, and late

detection of flap detachment (Cole et al., 2006).

Guerrero-Santos and Altamirano (1966) presented their

experience with tongue flap in the closure of palatal fistula.

They concluded that simple fixation of the flap to the

fistula, which is quite successful in adult patients, is

associated with more failures in young children. To

overcome this, they adopted three more methods of

controlling tongue movement: double fixation, triple

fixation, and waltzed tongue flap. In double fixation, they

added a little wire, which was looped into the tongue, with

its ends passing through the lip to a button, tying the wire

over this button to avoid skin damage. They did not

comment on the possibility of lip scarring or infection

around the wire. In their triple fixation method, an

additional fixation is achieved by laterally piercing the

tongue at the angle of the mandible with Kirschner wire.

They did not comment on the risk of teeth puds injury or

visible scar (Guerrero-Santos and Fernandez, 1973).

In the method of waltzed tongue flap, there is a transfer

of tongue tissue in three surgical stages. In the first stage, a

pedicled flap is harvested on one side of the tongue and

sutured to a iatrogenic raw area of the cheek, leaving it for 3

weeks. In second stage, the flap is separated from the

tongue and sutured to the palatal defect, taking its blood

supply from the cheek and leaving it for another 3 weeks

until it is finally separated with a fistula complete closure

(Guerrero-Santos and Fernandez, 1973). The main draw-

back of this method is the doubling of the time required

until flap separation is complete, with potential morbidity

and cost.

Elyassi et al. (2011) closed difficult palatal fistulas using a
‘‘parachuting and anchoring’’ technique with the tongue
flap. They highlighted the importance of deepithelization of
the donor and recipient sites to ensure proper healing by
increasing the contact surface area between the flap and the
defect. They used a French 35.6-cm red rubber utility
catheter to help ‘‘parachute’’ or inset the tongue flap into
the palatal defect. The distal part of the tongue flap was
anchored to the nasal septum using 4-0 Vicryl sutures.
Similarly, we deepithelialized the distal portion of our

anteriorly based tongue flap, but we used a small curved
hemostat to deliver the flap through the palatal fistulous
track to the nasal septum, which is equally effective and
more economic. The large noncontacting surface of the
tongue flap inside the mouth does not need to be
deepithelialized to avoid compromising its blood supply,
and the contracture of the flap is greater as it scars with
subsequent medial pulling of the palatal shelves.
We agree with them that suturing the flap tip to the nasal

septum is enough to provide tongue immobility and flap
security, avoiding other more unnecessary methods with
increased morbidity.
The reported complications of the tongue flap procedure

may be major, such as flap failure, airway problems, and
bleeding, or minor, such as pain, temporary speech and
feeding problems, and infection (Buchbinder and St-
Hilaire, 2003).
In our series, we did not report any major complications.

CONCLUSIONS

The tongue flap is a very handy, versatile flap for large
palatal defect reconstruction with rarely exhibited compli-
cations. We do support greater use of the parachuting and
anchoring technique to achievemore long-term results with
improved flap fixation and a decrease in other complica-
tions, especially airway problems.
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