

[image: image1]
Evaluation of the effect of a resorbable membrane on the closure of palatal fistulas












	
	TYPE Original Research

PUBLISHED 28 February 2023
DOI 10.3389/fsurg.2023.1134934






[image: image2]

Evaluation of the effect of a resorbable membrane on the closure of palatal fistulas

Yufeng Wang, Fangling Yang, Weilong Liu, Xiaofen Fan and Yong Lu*

Department of Oral and Maxillofacial Surgery, Nanjing Stomatological Hospital, Medical School of Nanjing University, Nanjing, China

EDITED BY
Haihong Li, Southern University of Science and Technology Hospital, China

REVIEWED BY
Oshan Basnayake, University of Colombo, Sri Lanka
Jingtao Li, Sichuan University, China

*CORRESPONDENCE Yong Lu 7724788@qq.com

SPECIALTY SECTION This article was submitted to Reconstructive and Plastic Surgery, a section of the journal Frontiers in Surgery

RECEIVED 31 December 2022
ACCEPTED 03 February 2023
PUBLISHED 28 February 2023

CITATION Wang Y, Yang F, Liu W, Fan X and Lu Y (2022) Evaluation of the effect of a resorbable membrane on the closure of palatal fistulas.
Front. Surg. 10:1134934.
doi: 10.3389/fsurg.2023.1134934

COPYRIGHT © 2023 Wang, Yang, Liu, Fan and Lu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Purpose: A palatal fistula following the closure of palatal clefts remains a difficult clinical complication. Surgical treatment of fistulas is often complicated, with high recurrence rates. We present our results of fistula closure augmented with GTR, a resorbable membrane designed to promote guided tissue regeneration.



Methods: We reviewed the records of 75 patients operated on between 2008 and 2022 for closure of the palatal fistula. The patients included 24 who underwent fistula closure augmented with GTR and 51 who underwent fistula closure with other techniques. We reviewed the age at surgery, sex, fistula location, and outcome. Operation success was defined as an asymptomatic patient with a healed fistula on clinical examination.



Results: The overall fistula closure rate was 79.1% in the GTR group and 76.5% in the non-GTR group(p = 0.79).



Discussion: The success rate of fistula closure in the GTR group is comparable to that in the non-GTR group in this study. An additional advantage is that this procedure does not require harvesting any autologous tissue and reduces tissue damage in the long term.
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Introduction

A palatal fistula is the second most common complication post palatoplasty, after velopharyngeal insufficiency. It is characterized by a persistent fistula between the oral and nasal cavities. The incidence of palatal fistulas has been reported in different centers to range from 3% to 58%, and the recurrence rate after palatal fistula repair is generally between 25% and 60% (1, 2). According to the present study, the occurrence of a palatal fistula is related to many factors, such as the time of initial cleft palate repair, the type of cleft palate, the choice of surgical method, the surgeon's experience, and postoperative care (3).

A palatal fistula may lead to food regurgitation, velopharyngeal insufficiency, slurred speech, hearing loss, and psychological burden (4). Therefore, repairing the palatal fistula is very important and poses a considerable challenge to surgeons. Repairing the fistula requires the closure of both the nasal and oral surfaces. The nasal surface is closed mainly by the turnover of the tissue around the fistula (5). However, there is no unified standard and method for repairing the oral surface. Different methods are used according to the location and size of the fistula hole. Local, regional, and distant flaps have been well described, including rotating mucoperiosteal flaps, free flaps, tongue flaps, and buccal musculomucosal flaps. In addition, autografts of the mucosa, fat, cartilage, bone, fascia, muscle, and dermis have also been widely reported (6–11). With the rapid development of bioengineering, some exogenous synthetic materials have been applied, such as acellular dermal matrices and collagen membranes (12–14). Among them, absorbable collagen membranes are widely used as tissue barriers in guided tissue regeneration (15). In palatal fistula repair surgery, the application of collagen membranes can not only reduce tension at the palatal fistula site but also provide a scaffold that facilitates and stimulates the growth of tissues, revascularization, and mucosal epithelialization. Most importantly, acting as a tissue barrier, the collagen membranes can prevent the epithelium around the fistula from growing into the nasal cavity to form a new fistula (16).

In current studies, collagen membrane-assisted palatal fistula repair usually adopts a three-layer repair method, consisting of the nasal mucosa, an interpositional collagen membrane, and a rotational palatal mucoperiosteal flap (4). Although various studies have shown that this method can significantly improve the success rate of palatal fistula repair, it does not reduce tissue damage compared with the traditional two-layer method (the nasal mucosa and rotational palatal flaps). The additional incision in the preparation of the mucoperiosteal flap may cause bleeding, inflammation, and other complications, which are not conducive to healing in the short term. It may be detrimental to normal maxillary growth and development in the long term due to increased scarring (17). Therefore, the authors proposed to improve the original three-layer repair method, only covering the nasal mucosa with a layer of collagen membrane to close the oral side, without the need to prepare a mucoperiosteal flap to cover the oral cavity as a third layer, to achieve the purpose of closing the palatal fistula and reduce additional incision damage. In this paper, the authors present our experience of fistula closure over a 14-year period, specifically comparing the success rates of those two-layer repairs augmented with GTR (Bote BioTech. Co., Ltd., Fujian, China) with those closed by traditional methods.



Materials and methods

Over a 14-year period, from 2008 to 2022, 75 patients (54 men and 21 women; age: 1–50 years; median: 11 years) underwent palatal fistula closure. The senior author first introduced the use of GTR (Bote BioTech. Co., Ltd., Fujian, China) in 2017; prior to this, palatal fistulas were closed using only local flaps.

The standard surgical method used for fistula management was based on the known technique. The surgery was performed under general anesthesia. Prophylactic antibiotics were administered before surgery. The incisional lines were designed with blue methylene amine. The length between the orifice and the incision was 2 mm longer than half the size of the defect, so we could turn over flaps that were raised and sutured to form the nasal layer. After the injection of a local anesthetic solution containing adrenaline to facilitate dissection and decrease the risk of local bleeding, the incisions were placed surrounding the fistula in a circular manner, and the fistula's mucosa was reverted toward the nasal cavity. In the non-GTR group, according to the traditional palatoplasty technique, two full-thickness palatal flaps were prepared, one on each side. The dissected mucosal edges of the fistula were sutured using a 5-0 resorbable suturing material toward the nasal cavity to create a nasal mucosal layer bridging the defect. In this way, the raw surface was exposed toward the oral side. In the GTR group, a resorbable collagen membrane (Bote BioTech. Co., Ltd., Fujian, China) was applied over the already reconstructed nasal layer. This ensured the defect was covered with a second layer. In the non-GTR group, the second layer, or the oral layer, was covered by rotating and advancing the already prepared palatal flaps without any tension to rebuild the oral mucosa with a 3-0 resorbable suturing material. Large fistulas requiring three-layer repair were not included in this study. Postoperative antibiotics were prescribed, and the patients remained on a liquid and cold diet for 2 weeks. A successful operation was defined as an asymptomatic patient with a healed fistula on clinical examination. A chi-squared test was used to statistically compare the success rates in fistula closure between the two groups, with a p-value of <0.05 denoting a statistically significant result.



Results

The study included 75 fistula operations. The surgeries comprised 24 fistula closures augmented with GTR, which were compared with the remaining 51 repairs, which used local tissue only.

Table 1 shows the main characteristics of the two groups. Near-equal gender distribution and median age at initial surgery were observed in the GTR group, and the non-GTR group included 40 men and 11 women. The median age at initial surgery was 17.5 months and 18 months in the GTR group and non-GTR group, respectively. Most patients with palatal fistulas are referred from out-of-town hospitals. The traditional Langenbeck method or the two-flap method was used in primary cleft palate repair. Cleft palate repair using muscle reconstruction or the Furlow method is mainly concentrated in a few large medical schools. In our hospital, the Sommerlad method is used to repair the cleft palate. The median age for fistula closure was 9.3 years and 12.5 years in the GTR group and non-GTR group, respectively. Table 2 shows the distribution of the fistula in the two groups, classified according to the Pittsburgh classification. As shown in Table 2, type III and type IV, located at the junction of the hard/soft palate and hard palate, constituted the vast majority in both groups. The size of the palatal fistula was subdivided into small (1–2 mm), medium (3–5 mm), and large (>5 mm). Table 3 shows the size of the fistula in the GTR group and non-GTR group. There was no significant difference in the size of the fistula between the two groups.


TABLE 1 Main characteristics of the two groups of fistula repairs.
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TABLE 2 The distribution of the fistula in the two groups according to the Pittsburgh classification.
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TABLE 3 The size of the fistula in the two groups.
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A successful operation was defined as an asymptomatic patient with a healed fistula on clinical examination. Figures 1–5 show a typical fistula and the outcome of using GTR as an oral layer. In the GTR group, the shortest follow-up time was 3 months and the longest follow-up time was 67 months. In the non-GTR group, the shortest follow-up time was 2 months and the longest follow-up time was 171 months. The overall success rate of fistula repair in the GTR group was 79.1%, while the success rate prior to the introduction of non-GTR was 76.5% (Table 4), with no significant difference. Compared with traditional palatal fistula repair surgery, two-layered repair with the aid of a resorbable collagen membrane for the palatal fistula did not prolong the operation significantly. No membrane-related adverse reaction was observed. There was no evidence of infection, rejection, or dehiscence. There was no fistula recurrence.


[image: Figure 1]
FIGURE 1
Preoperative appearance of a mid-hard palate fistula.
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FIGURE 2
Preparation of two bridge flaps.
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FIGURE 3
The nasal mucosa is closed as the first layer.
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FIGURE 4
GTR membrane is inserted as the second layer above the nasal mucosa.
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FIGURE 5
Postoperative appearance 2 weeks after the palatal fistula closure operation.



TABLE 4 The results of cleft palate fistula closure.
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Discussion

A palatal fistula is a common complication after cleft palate repair, usually occurring in the anterior part of the hard palate, the junction of the hard and soft palate, the palatal sag, and the anterior part of the soft palate (18–20). A large fistula can lead to a series of problems such as language dysfunction, hearing impairment, poor oral and nasal hygiene, and psychological abnormalities. The key to repairing a palatal fistula is to design a healthy and viable tissue flap to completely cover the fistula hole and reconstruct the anatomic integrity of the nasal cavity and oral cavity. To date, there is no unified and fixed surgical method for treating palatal fistula. Flexible and variable surgical methods are adopted to comprehensively treat the palatal fistula according to different types of fistula holes. The most common flap is a local mucosal flap, which uses overlapping mucosal flaps to cover the fistula. However, this kind of local mucoperiosteal flap repair will cause the bone surface of the donor site to be exposed, which is easily affected by environmental factors. The repair of the bare bone surface finally generates scar healing through the regeneration of granulation tissue, which destroys the blood supply of the jaw and affects the growth center of the jaw, resulting in facial jaw deformity. Minimizing the inhibitory effect of the exposed bone trauma after palatal fistula repair on the growth and development of the maxilla is still a significant problem (21).

Over the last 30 years, guided tissue regeneration therapy has been extensively practiced in dentistry with the rapid development of tissue engineering and biological materials. The application of interpositional materials not only reduces tension at the fistula site but also provides a scaffold and barrier that stimulates tissue growth and prevents epithelium around the fistula from growing into the nasal cavity to form a new fistula. Moreover, the resorbable allograft membrane does not create additional donor sites for the body, thus reducing tissue damage that may lead to jaw deformity. As a resorbable membrane, GTR has good long-term biocompatibility and safety. In this study, the success rate in the GTR group was 79.1%, not significantly different from the traditional method.

Although this is a retrospective study with some limitations, this study is based on a single surgeon's experience, and the results were followed up for 14 years. Of course, due to the use of GTR being almost in its late stages, there could be a “learning curve” over time, but this study still provides a certain reference value for the surgical treatment of palatal fistulas.
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