
Title Palatal island flap with or without hinge flap for closure of oroantral or oronasal fistula: A
technical note

Author(s) Tanabe, Tougo; Sakata, Ken-ichiro; Asaka, Takuya et al.

Citation Journal of oral and maxillofacial surgery, medicine, and pathology, 36(4), 566-569
https://doi.org/10.1016/j.ajoms.2023.12.008

Issue Date 2024-07

Doc URL https://hdl.handle.net/2115/94018

Rights © 2024. This manuscript version is made available under the CC-BY-NC-ND 4.0 license
http://creativecommons.org/licenses/by-nc-nd/4.0

Rights(URL) https://creativecommons.org/licenses/by-nc-nd/4.0/

Type journal article

File Information Tougo_Tanabe_2024.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



 

Palatal island flap with or without hinge flap for closure of oroantral 

or oronasal fistula: a technical note 

Abstract: 

Objective: The study aimed to introduce the closure technique using palatal island flap with 

or without hinge flap for oroantral or oronasal fistula. We explained the surgical methods, 

assessed the efficacy of these techniques and compared with other closure methods.  

Methods: This study included nine patients who were diagnosed with oroantral or oronasal 

fistula and underwent treatment; closure technique using palatal island flap with hinge flap 

(double flap closure) or that without hinge flap (single flap closure) between 2000 and 2022. 

Etiological factors included malignant tumors, benign tumors, cyst, and trauma. Double flap 

closure was performed in five cases, wherein primary closure was achieved with hinge flap 

created using surrounding palatal mucosa and secondary closure was achieved with palatal 

island flap. Single flap closure was performed in four cases. 

Results: All nine patients were treated successfully, and follow-up showed no evidence of 

flap necrosis or major postoperative complications. 

Conclusions: The main advantages of this double flap closure technique include effective 

primary closure with hinge flap, which can prevent perforation into the nasal cavity and/or 

sinus even if the secondary flap (palatal island flap) becomes loose due to palatal mucosa 

irritation, and rich blood supply in the palatal island flap from the greater palatine artery. 

These factors confirm the validity of this technique. Secure closure with single palatal island 

flap was achieved; however, more secure closure can be achieved by using double flap 

closure technique. Therefore, it is important to choose single or double flap closure technique 

depending on the case.  
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1. Introduction  

Oroantral or oronasal fistula is associated with an increased risk of sinusitis, food spillage into 

the sinus or nasal cavity, and dysglossia [1, 2]. Oral function can be restored using mucosal 

flap closures, with the most common methods utilizing buccal, palatal, or buccal fat pad flaps 

[3]. However, these methods have certain disadvantages including an increased risk of flap 

necrosis and possible loss of vestibular depth. Therefore, the current study aims to address 

these limitations by introducing a novel closure technique using palatal island flap with hinge 

flap. 

 

2. Patients and methods 

2.1. Patients 

The current study focuses on nine patients (five females and four males, median age: 75 

years) who were diagnosed with oroantral or oronasal fistula and underwent treatment at 

Hokkaido University Hospital and University of Fukui Hospital between 2000 and 2022 

(Table1). Of these, five patients exhibited benign tumors, two exhibited malignant tumors, 

one exhibited cyst, and one presented with palatal trauma. Four patients were treated with 

one-stage procedure (Table 1: Number. 1 to 4), while the remaining five were treated with 

two-stage procedure (Table 1: Number. 5 to 9). One-stage procedure is a surgical method that 

involves removing the tumor and closing the fistula at the same time. We performed closure 

technique using palatal island flap without hinge flap (single flap closure) in these four cases. 

Two-stage procedure involves fistula closure, performed after a certain time period (about 

two years on an average) after tumor removal or trauma. In these five cases, we performed 

closure technique using palatal island flap with hinge flap (double flap closure). In particular, 

two-stage procedure was indicated for cases which need intensive follow-up due to a 



possibility of recurrence. 

2.2. Surgical method 

In this study, we explained closure technique using palatal island flap with hinge flap (double 

flap closure). Closure technique using palatal island flap without hinge flap (single flap 

closure) is a similar surgical method except for the hinge flap forming step. 

We used double flap closure technique for cases like Fig. 1A. First, the size of the fistula was 

estimated (marked in red in Fig. 1B①) and an incision line that exceeded the length and 

diameter of the fistula was created on the palatal mucosa (extended incision area shown in 

yellow in Fig. 1B②③). Thereafter, an incision was made along the predesigned line and a 

mucoperiosteal flap was elevated toward nasal direction. This step was particularly important 

as it simplified flap extension (Fig. 1H). After elevating the flaps around the incision area, 

they were turned orally such that they were facing the periosteum on each side. A hinge flap 

was then made and sutured to achieve primary closure (Fig. 1C, I). 

Secondary closure was carried out by first designing a palatal island flap on the opposite side. 

At this stage, the width of the flap edge was evaluated (Fig. 1D①) to ensure that it was 

sufficient to cover the incision area (Fig. 1D②). Thereafter, an additional incision was 

carefully made at the base of the flap (shown in yellow in Fig. 1E) not to damage the palatine 

artery in the process. The flap was then rotated toward the primary closure area and sutured 

and fixed using 4-0 nylon to achieve secondary closure. Thereafter, artificial dermis was 

transferred to the exposed bone area (Fig. 1F) and fixed with a celluloid mouthguard. 

3. Results 

All nine patients underwent successful treatment without any postsurgical complications, and 

the median surgical duration was 2 hours. After surgery, patients ate a normal soft diet. 

Patients were asked to wear a mouthguard (Fig. 2) all times, except when brushing their teeth, 



and were instructed to continue wearing it for about one to two weeks after surgery. The 

exposed areas of the bone was observed to be epithelialized without any complications three 

weeks postsurgery (Fig. 3A), and complete healing with flattened palatal mucosa was 

observed three months postsurgery (Fig. 3B). Furthermore, computed tomography imaging 

showed presence of 8-mm thick mucosa beneath the nasal cavity, with no observed symptoms 

of sinusitis (Fig. 3C). 

 

4. Discussion 

The most common causes of oroantral fistula, which are abnormal connections between the 

oral cavity and maxillary sinus [4], include extraction of teeth with root apices that lie close to 

the sinus (48%), treatment of cystic or neoplastic lesions (18.5%), and trauma (7.5%) [5]. 

Other plausible causes include necrosis of the flap during surgical procedures close to the 

sinus and dislodged implants [6]. 

The buccal flap technique, first introduced by Axhausen in 1930, involves creation of an 

incision in the buccal mucosa and utilization of a thin layer of buccal muscle to achieve 

closure [7]. However, this method is often associated with loss of vestibular depth, which can 

necessitate additional vestibuloplasty [8]. 

In the palatal flap method, the palatal mucosa is incised and moved toward the fistula to 

achieve closure [9]. The advantages of this method include adequate blood flow and good 

tissue quality and thickness, while the disadvantages include flap necrosis caused by 

excessive rotation and postoperative exposure of the bone surface resulting in surface 

irregularities and secondary epithelialization [8]. 

The buccal fat pad flap method involves closure of the fistula using adipose tissue from the 

buccal fat pad. The main advantage of this technique is the high flap mobility, which can be 

attributed to the use of adipose tissue. It is also one of the most frequently used methods as 



the exposed adipose tissue is quickly epithelialized [10]. The disadvantages of this method are 

similar to those of the buccal flap and include loss of vestibular depth [8].  

The advantages of double flap closure technique include reliable primary closure with a hinge 

flap (red line in Fig. 1I) that prevents perforation into the nasal cavity and/or sinus, even if the 

secondary palatal island flap (blue line in Fig. 1J) becomes loose due to irritation to the 

palatal mucosa. Therefore, this technique can potentially minimize the risk of fistula 

recurrence. The main disadvantage of this method is that it requires the patient to wear a 

mouthguard for one to two weeks to allow the exposed bone on the other side of the fistula to 

be covered with artificial dermis. The design of the flap is also more complicated than that of 

the other methods, resulting in longer surgical duration. 

 

5. Conclusion 

Since the bone surrounding the fistula supports the palatal island flap, single flap closure 

technique can achieve secure closure; however, more secure closure is possible to achieve by 

using double flap closure technique without any complications. These closure methods should 

be selected based on the size and location of the fistula and the patient’s general condition. 
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Figure legends 



Fig. 1 

A: Incision line (dotted line shows the major palatine artery). （mirror image） 

B: Measuring the fistula size and designing the incision line such that its diameter was wider 

than that of the fistula. 

(①＜②＋③) （mirror image） 

C: Primary closure (hinge flap). （mirror image） 

D: Secondary closure (palatal island flap).  

The width of the flap edge was evaluated (as shown in ①) to ensure it was sufficient to cover 

the incision area (shown as ②). （mirror image） 

E: Incision at the base of the flap to allow smooth extension (shown as yellow lines). 

（mirror image） 

F: Rotation of the flap toward the primary closure area, followed by suturing and fixing using 

4-0 nylon. （mirror image） 

G–I: Coronal plane of primary closure. 

J: Coronal plane of double flap closure (red line shows primary closure and blue line shows 

secondary closure). 

 

Fig. 2 

Cover with a celluloid mouthguard. 

 

 

Fig. 3 



A: Epithelialization observed 3 weeks postsurgically. （mirror image） 

B: Complete healing with flattened palatal mucosa observed 3 months postsurgically. 

（mirror image） 

C: Computed tomography image of coronal plane three months after surgery. 



Table 1 

Clinical characteristics of patients treated using the palatal island flap closure technique. 

Clinical characteristics of patients treated using the palatal island flap closure technique 

Number Age/Gender Primary 

disease 

Size of fistula 

(mm) 

Reconstruction 

1 75/F Palate tumor 30 × 30 One-stage 

2 67/F Maxillary 

gingival tumor 

Unknown One-stage 

3 77/F Palate tumor 10 × 10 

 

One-stage 

4 69/M Palate tumor Unknown One-stage 

5 76/M Maxillary cyst Unknown Two-stage 

6 74/F Facial fracture 2 × 2 Two-stage 

7 75/M Palate cancer 8 × 7 Two-stage 

8 77/F Palate tumor 12 × 12 Two-stage 

9 82/M Maxillary 

gingival cancer 

26 × 18 Two-stage 



References 

[1] Procacci P, Alfonsi F, Tonelli P, Selvaggi F, Menchini Fabris GB, Borgia V, et al. Surgical 

treatment of oroantral communications. J Craniofac Surg 2016;27:1190–6. 

[2] Azzouzi A, Hallab L, Chbicheb S. Diagnosis and management of oro-antral fistula:case 

series and review. Int J Surg Case Rep 2022;97:107436. 

[3] Gheisari R, Zadeh HH, Tavanafar S. Oro-antral fistula repair with different surgical 

methods: a retrospective analysis of 147 cases. J Dent (Shiraz) 2019;20:107–12. 

[4] Kwon MS, Lee BS, Choi BJ, Lee JW, Ohe JY, Jung JH, et al. Closure of oroantral fistula:a 

review of local flap techniques. J Korean Assoc Oral Maxillofac Surg 2020;46:58–65. 

[5] Mainassara Chekaraou S, Benjelloun L, El Harti K. Management of oro-antral fistula:two 

case reports and review. Ann Med Surg (Lond) 2021;69:102817. 

[6] Khandelwal P, Hajira N. Management of oro-antral communication and fistula: various 

surgical options. World J Plast Surg 2017;6:3–8. 

[7] Axhausen G. Zur Methodik des Verschlusses von Defekten im Alveolarforsatz Oberkiefer. 

Deutsche Monatschrift für Zahnheilkunde 1930;48:193–6. 

[8] Borgonovo AE, Berardinelli FV, Favale M, Maiorana C. Surgical options in oro-antral 

fistula treatment. Open Dent J 2012;6:94–8. 

[9] McGregor IA, McGregor FM. Reconstructive techniques in intraoral surgery. In: 

McGregor FM, editor. Cancer of the face and mouth. 1st ed London: Churchill 

Livingstone;1986. p. 412–9. 

[10] Ferrari S, Ferri A, Bianchi B, Copelli C, Magri AS, Sesenna E. A novel technique for 

cheek mucosa defect reconstruction using a pedicled buccal fat pad and buccinator 

myomucosal island flap. Oral Oncol 2009;45:59–62. 

 

 










	Revised Manuscript with Changes Marked
	Figure 1
	Figure1-2
	2
	3

