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ABSTRACT

Aims: A retrospective study was conducted in the Department of Oral and Maxillofacial
Surgery Dr. Atilio Perdomo; Angel Larralde Hospital, Carabobo- Venezuela, which
describes the procedure and protocol of the postoperative period of patients operated on
multiple occasions for the closure of palatal fistulas.

Material and methods: A total of 20 patients treated for palatal fistulas were included in
this study, in the period between 2014-2018. Patients with presence of sequelae of palatal
fistulas, large fistulas with inadequate local scars, presence of oronasal communication
and hypernasal resonance were considered. Patients were evaluated during the first 24

hours, 21 days and 6 months.
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Results: A total of 20 patients (12 men and 8 women) with palatal fistulas were treated
with tongue flap, aged between 25 and 40 years. In the postoperative period, patients
reported 58% of cases, mild pain. The most frequent clinical signs during the
postoperative period were presented in 60% of the patients, showing headache, passive
bleeding, severe pain. No significant changes in lingual motility. Acoustic analysis of the 6-
month late postoperative control voice, presented favorable changes in the intonation
line, showing its continuity. All remaining cases showed satisfactory cure, and donor site
morbidity was minimal.

Conclusions: The tongue flaps are an excellent alternative for closing large or recurrent
palatal fistulas, due to their versatility and excellent vascularity of the area. However, the

design and the delicate manipulation of the flap are also decisive.

Key words: Palatal fistulas, flap, tongue flap, oronasal communication.

RESUMEN

Objetivos: Se realizé un estudio retrospectivo en el Departamento de Cirugia Oral y
Maxilofacial Dr. Atilio Perdomo, Hospital Angel Larralde, Carabobo- Venezuela, que
describe el procedimiento y protocolo del postoperatorio de pacientes operados en
multiples oportunidades para el cierre de fistulas palatales.

Material y métodos: Se incluyeron en este estudio un total de 20 pacientes tratados por
fistulas palatinas, en el periodo comprendido entre 2014 y 2018. Se consideraron secuelas
de fistulas palatinas, las fistulas grandes con cicatrices locales inadecuadas, la presencia de
comunicacion oronasal y resonancia hipernasales. Los pacientes fueron evaluados durante
las primeras 24 horas, 21 dias y 6 meses.

Resultados: Un total de 20 pacientes (12 hombres y 8 mujeres) con fistulas palatales
fueron tratados con colgajo de lengua, con edades entre 25 y 40 afios. En el
postoperatorio, los pacientes informaron el 60 % de los casos, dolor leve. Los signos

clinicos mas frecuentes durante el postoperatorio se presentaron en el 60 % de los



pacientes, con cefalea, sangrado pasivo, dolor intenso. No hay cambios significativos en la
motilidad lingual. El andlisis acustico de la voz de control postoperatorio tardio de 6 meses
presentd cambios favorables en la linea de entonacién mostrando su continuidad. Todos
los casos restantes mostraron una cura satisfactoria, y la morbilidad del sitio donante fue
minima.

Conclusiones: Los colgajos de lengua son una excelente alternativa para el cierre de
fistulas palatinas grandes o recurrentes debido a su versatilidad y excelente
vascularizacion del area, lo que brinda una gran seguridad al cirujano en el éxito del
tratamiento, sin embargo, el disefio y la delicada manipulacién del del colgajo también

son determinantes.

Palabras clave: Fistulas palatinas, colgajo, colgajo de lengua, comunicacién oronasal.

INTRODUCTION

The reconstruction of the defects of the oral cavity in patients diagnosed with palatal
clefts is a challenge for the surgeon, since the most frequent complication (with a
recurrence rate of 3.4% to 15%'? after the repair of the cleft palate) is the palatal fistula
throughout the world. It is defined as abnormal communication between the oral cavity
and the nasal cavity. The size of these fistulas varies from small (<2 mm), medium (2-5
mm), or large (> 5 mm) wide**. Technically, it is difficult and challenging to close them due
to the shortage of local tissue for closure, as well as an excess of fibrosis and scarring in
the palatal region as a result of previous surgeries.

There are different alternatives and techniques for the closure of palatal fistulas according
to size and location, among which the local intraoral flaps include the flap of the palatal
island, the buccinator myomucosal flap, the oral fat flap (Bichat adipose ball), flap of the
tongue, temporary muscle flap. The flap of the tongue has become a very versatile flap
since it is an excellent donor site for the oral reconstruction of soft tissues, mainly due to

its abundant vascularity, its flexible nature and low morbidity associated with its use.



Eiselsberg in 1901, was one of the first to use pedicled lingual flaps to repair intraoral
defects®. Lexer reported the use of a pedicled tongue flap with a posterior base in the
management of retromolar and tonsil defects in 1909°. Later, in 1956, Klopp and Schurter
described the use of a flap on the tongue to repair a soft palate defect’. In 1966, Guerrero-
Santos and Altamirano introduced the dorsal tongue flap with anterior base for the
surgical closure of a large palatal fistula, popularizing this technique®. In 1972, Cadenat et
al. described the rich submucosal vascular plexus in the tongue and showed that tongue
flaps can be lifted safely in any direction, even when they are only 3 mm thick®.

In this article, the intraoperative procedure is presented and described, as well as the
precautionary protocol in the postoperative period of patients operated on multiple
opportunities for the closure of palatal fistulas and the prevention of complications and

detachment of the flap.

MATERIALS AND METHOD

A retrospective study was performed at the Oral and Maxillofacial Surgery Department Dr.
Atilio Perdomo; Angel Larralde Hospital, Carabobo- Venezuela, where 20 patients (12
Male-8 Female) were studied with a sequela of closure of palatal fistulas, in ages between
25 and 40 years old that attended in the period between 2014-2018. Took into account as
inclusion criteria: Patients with anterior palatal fistulas that had not previously been able
to close (sequelae), large fistulas with inadequate local scars, presence of oronasal
communication, fluid regurgitation and hypernasal resonance, ages between 25 and 40
years. We excluded patients who were not suitable for general anesthesia due to systemic
conditions, small defects that can be closed with local flaps.

An intraoral examination is performed to assess and measure the fistula, evaluation at the
time of food intake, in the same way the Cone Beam tomography was performed to
corroborate the defect, the use of PRAAT software for appreciation of hypernasal
resonance, Lingual motility, deep and superficial sensitivity and the sense of taste of each

patient are evaluated. The maxillofacial clinical examination shows patients with defects



from 9mm wide x 14mm long approximately, in the anterior part of the hard palate, with
diffuse borders, normochromic mucosa and hydrated in said region (Figure 1). Cone Beam
tomography showed an isodense image in the anterior palatal region which extends to the
nasal cavity.

Under general anesthesia and nasotracheal intubation, infiltration of 2% lidocaine with
epinephrine 1: 80,000 in anterior palatal defect is performed. The surgical technique used
was as follows™: A peripheral incision was made in the edges of the fistula, with scalpel
blade # 15, the margins of the defect were carefully dissected, the margins of the incision
were inverted, faced without tension and sutured with 4.0 resorbable suture so that the
mucosal plane was formed (Figure 2). A 3.0 silk suture was placed on the tip of the tongue
to be able to perform the traction and exposure of the dorsal aspect. The design was
made to ensure that the size of the flap did not exceed the two thirds of the width of the
tongue and the circumvallate papilla or the tip of the tongue to avoid compromising it.

A 2% lidocaine anesthetic solution was infiltrated with 1: 80,000 epinephrine at the donor
site. The flap of the tongue was lifted with 5mm of muscle to ensure a better blood supply
and healing (Figure 3). The flap rested on the fistula with the space of the nasal layer in
the center of the tip of the flap; this results in a 2-layer closure at the periphery of the
fistula. Tissue synthesis is performed firstly in the nasal mucosa with a 4.0 resorbable
suture and later a 3.0 resorbable suture was used, using simple points to fix the flap of the
tongue to the nasal layer and the mucosa of the palate by mouth (Figure 4). The donor
site of the tongue was closed with 3.0 resorbable suture with mattress points after a
meticulous hemostasis (Figure 5).

Patients were observed for 24 hours; they did not merit maxillomandibular fixation. After
a period of healing and adequate healing of 21 days, the pedicle was sectioned. The donor
site of the tongue was completely closed with the 3.0 resorbable suture after separation,
reintegrating the muscle mass to prevent a deformity of the postoperative tongue.
Patients received postoperative medication amoxicillin/clavulanic acid 875 / 125mg VO
and ketoprofen 100mg VO. The diet in the postoperative period was liquid the first 5 days,

then a soft diet was started. He kept strict oral hygiene and rinses of chlorhexidine



gluconate. Immediate postoperative care: 1) maintain a liquid diet until separation of the
pedicled, 2) limitation of speech; 3) use of bandages or maxillomandibular fixation to limit
the opening of the mouth, if necessary (no patient collaboration); 4) maintain oral
hygiene; 5) use of aspirin (antiplatelet or platelet antiplatelet) as an adjunct to flap

vascularization.

RESULTS

The original cleft palate defects were: 10 patients with unilateral lip cleft with palatal cleft,
4 patients with bilateral cleft lip with palatal cleft, and 6 patients with isolated cleft palate.
The follow-up period ranged between 4 months and 24 months (Figure 6). The time spent
intraoperatively presented an average of approximately 80 minutes, without
complications.

Pain intensity was evaluated by the visual analog scale (VAS) that analyzes pain from 0 to
10 points where values from 1 to 3 indicate soft to moderate pain, from 4 to 6 moderate
to severe pain, and more than 6 very intense, resulting in an average of 3.3 in this study,
being in the range of pain from mild to moderate, with a standard deviation of 1.42,
grouping the entire study population close to its mean. A 60% of the cases (12 patients)
reported soft pain, the average being 2.33, while the remaining 40% (8 patients) showed
moderate pain, with an average of 4.75, presented during the postoperative period.

The most frequent clinical signs during the mediate postoperative period of the patients
were: 60% headaches, 60% passive bleeding, 60% mild pain, 60% localized infection and
40% nasal congestion, evolving favorably with outpatient treatment. However, 40% of the
patients presented partial dehiscence, so daily intraoral lavages were performed with
0.9% solution + povidine solution + 0.12% chlorhexidine irrigated with 20cc pressure
syringes, antibiotic therapy and timely analgesic therapy, evidencing Favorable results
(Table I). The Simplified Oral Hygiene Index (OHI-S) is performed preoperatively, obtaining
an average of 1.0, determining that the oral hygiene of the patients is good, comparing

with the evaluation of the postoperative OHI-S, reporting an average of 1.5, maintaining



good results.

Preoperative lingual motility was assessed through an observational clinical examination
in a resting state, with no evidence of atrophy or fasciculations, with a central position. In
a dynamic state, the patient was instructed to perform protrusion, laterality, elevation /
descent movements, showing preserved movements, in the same way, an exercise with a
tongue depressor (lower tongues) was performed in different positions to assess muscle
strength. Said evaluations were carried out in the immediate postoperative period,
dysarthria was evident, in terms of lingual motility decreased movements were presented
and muscular strength was evident in 75% of complete muscular strength and 25% of
movement against moderate resistance.

A clinical evaluation of the superficial and deep sensitivity was carried out by making
contact in all the regions of the tongue with wooden applicators, toothbrush, syringe
needle, with paresthesia in 30% of the patients and 70% hypoesthesia. Similarly, tests of
the sense of taste were applied using different flavors: acid, sweet, salty, and even bitter,
stimulating all areas of the tongue. It showed favorable evolution and satisfactory
recovery during its late postoperative period (Figure 7).

In addition, acoustic voice analysis was performed through the PRAAT software; the
patients in their preoperative presented average Pitch value 108,618 Hz, in male gender
and average Pitch value 119,247 Hz, in female gender; This value was compared with the
voice emissions of the patients with the 6-month late postoperative control, with an
average Pitch 113,832 Hz in male gender and average Pitch value 132,969 Hz in female
gender. The intonation line presented favorable changes in the postoperative period,

showing continuity of the line.

DISCUSSION

Guerrero-Santos and Altamirano, were the first to report on the use of tongue flaps for

closing the palatal defect®. The flap of the pediculated tongue is a reliable option for the

use of complex palatal fistula closure in patients with clefts and sequelae of palatoplasty.



This technique has gained great popularity for its versatility and diverse clinical
applications, in addition to its large volume of tissue, as well as its excellent vascularity
through the lingual artery and its branches. However, some authors suggest the use of the
lingual flap only for the closure of recurrent palatal fistulas®.

It should be noted that the temporal muscle flap remains in force, making it a safe and
versatile option as a pediculated reconstructive method*?. However, it would be indicated
in patients with extensive complex defects three-dimensionally and in those in which the
lingual flap is not sufficient for closure. The greatest disadvantage of the temporal muscle
is the residual aesthetic sequelae as a consequence of the temporary collapse caused.

The buccinator muscle flap represents a simple technique that is fast and relatively
unaggressive. It is a very reliable flap as it has rich vascularization, and a considerable
amount of muscle and mucosal tissue is supplied for repairing defects of a significant size.
Nevertheless, it is not exempt of complications. The most common complication is suture
dehiscence and the subsequent release of the flap, especially when it is used for the
reconstruction of the hard and soft palate®®. Another complication that is not so common
but that is no less important, is damage to the parotid duct.

The development of microsurgical techniques has allowed carrying out post-oncological
reconstruction of a greater size while solving the defects in a very anatomical way with
aesthetic and functional results that are very acceptable®.

The use of tongue flaps for the closure of palatal fistulas as a sequela of palatoplasty is a
safe alternative with low morbidity; Assungao® it reported a 100% success, confirmed
other series such as Guerrero Santos and Altamirano® where they report 70% success and
Pigott et al.’, that reports 85% success in the closure of palatal fistulas by means of
tongue flaps with anterior base.

Many surgeons have emphasized a double-layer closure to close a palatal fistula to ensure
non-recurrence’?®, In addition, some surgeons have introduced a 3-layer closure, arguing
better results®®. The low recurrence rate of multi-layer closure demonstrates that the
tongue flap is associated with better results compared to double-layer closure. According

to Strauss et al.”, for the closure of the defect in two layers, the tongue flap can be



combined with hinged mucoperiosteal flaps from the periphery of the fistula or vomer
flaps to create a nasal floor and the layered closure of the fistula. In our case, the closure
was carried out in two layers, conforming the nasal mucosa with peripheric
mucoperiosteal flaps.

The advantages of the tongue flap include proximity to the intraoral receptor site, an
excellent blood supply, a large amount of tissue it can provide, a low morbidity at the
donor site and an effective reinnervation of the flap. Early complications include
hemorrhage, bruising, infection, and the risk of flap detachment. Late complications
include partial or total flap necrosis. Inadequate flap design, wide mouth opening and
involuntary or excessive tongue movements contribute to most of these complications.
Colonel et al., after suturing the flap of the tongue in place, adapted it against the anterior
part of the hard palate and was attached to the upper teeth by three sling sutures that
were extracted through the body of the tongue, restricting thus the movements of the
tongue. In addition, all patients were maintained with the nasogastric tube during the
entire period of 21 days until the separation of the pedicle. In the study that is reported,
only fixation of the pedicle to the palatal defect is made, without the need to use a
nasogastric tube for its feeding®.

Although intermaxillary fixation (IMF) has been proposed to further restrict tongue
movements®*, Habib et al.2, in his study of 30 children who presented fistulas after
palatoplasty, intermaxillary fixation was not necessary in the technique used, resulting in
survival of the 30 flaps (100%) and complete closure in all patients. This result coincides
with the cases reported in this study, considering intermaxillary fixation redundant and
unnecessary because of the patient's collaboration and age, and the inspection and
cleaning of the oral cavity and operative site was better. It was considered to leave a long
pedicle, so that the tongue can rest in its position and not be tied to the palate. This gives
the tongue a little room to move and helps patients tolerate the procedure, tolerate
feeding, and be able to talk.

Several studies have revealed a high incidence of detachment of the tongue flap (up to

25%), particularly in the early postoperative period®*, when no modality has been used



to tie the tongue®. It was also observed that the voluminous and rough appearance of the
reconstructed area changed its appearance over time, became much smaller and softer,
acquired an appearance very similar to that of adjacent tissues. The patients did not
present a decrease of the size of the tongue, loss or change in the sensation of the taste or

any difficulty in speaking and swallowing after cutting the pedicle.

CONCLUSION

The tongue flap is an excellent alternative for the closure of large or recurrent palatal
fistulas due to its versatility and excellent vascularity of this anatomical, however, the
design and the delicate manipulation of the flap are also determinants. The treatment of
the oronasal fistula by a two-layer closure using the nasal mucoperiosteal tissue together
with a dorsal pedicled tongue flap with anterior base is a reliable method with a high

success rate.
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Figure 1. Palate fistula.




Figure 2. Peripheral incision in the edges of the fistula.




Figure 3. Flap of the tongue.




Figure 4. Closure at the periphery of the fistula and the flap of the tongue to the

nasal layer and the mucosa of the palate.




Figure 5. Donor site closure with suture.




Figure 6. Late postoperative.




Table I. Demographic information of the patients.

=
o

28 |9X14mm BCCLP
20 33 |10x15mm UCCLP 2
* UCCLP: Unilateral Complete Cleft Lip and Palate; BCCLP: Bilateral Complete Cleft Lip and Pa

PatientA|Sex  |Age |Size of Fistula |Type of Cleft * |No. of Previous Attempts of Fistula Closure
1 F | 26 |9X14mm UCCLP 1
2 F | 30 |10x15mm BCCLP 1
3 M | 25 |9x12mm BCCLP 1
4 F | 25 |10x16mm UCCLP 2
5 M | 33 |11x14mm UCCLP 1
6 F | 37 |8x12mm BCCLP 2
7 M | 40 |9X14mm BCCLP 2
3 F | 28 |9%12mm UCCLP 1
9 M | 27 |10x15mm BCCLP 1
10 F | 28 |9%13mm UCCLP 1
11 F | 30 |9X14mm UCCLP 2
12 M | 29 |10x13mm BCCLP 1
13 M | 26 |13x19mm UCCLP 2
14 M | 29 |9X14mm BCCLP 2
15 M | 30 |9x12mm BCCLP 2
16 M | 25 |9x12mm BCCLP 1
17 F | 25 |10x15mm UCCLP 1
18 M | 25 |13x14mm UCCLP 1

M 1
M




Figure 7. Postoperative tongue flap.




