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Original Article

Introduction: The occurrence of post-palatoplasty oronasal 
fistula (ONF) is undesirable, challenging and difficult to classify 
complications. The objective is to present a classification 
protocol for palate fistula based on the fistula’s morphological, 
embryological criteria and symptomatology. Methods: The 
elaboration of the classification involved the following steps: 
definition of ONF; definition of anatomical references; 
establishment of embryological and morphological criteria; 
inclusion of symptomatology. Discussion: The established 
protocol includes strategies for identifying anatomical 
references of complex visualization such as foramen (FI) and 
the transition area between the hard and soft palate. From 
the point of view of embryology, the fistula can be classified as 
PREFI (located in the region before the FI), POSFI (located 
in the region after the FI) and PREPO (which affects both the 
region before and after the FI). The morphological criterion 
establishes as areas: region-1: pre-alveolar and/or the alveolar 
arch; region-2: hard palate before FI; region-3: hard palate 
after FI; region-4: transition between hard and soft palate; 
and region-5: soft palate. Symptom identification includes 
hypernasality, ear infections and nasal reflux, in addition 
to asymptomatic fistulas. Obtaining adequate intraoral 
photographs facilitates the protocol’s applicability, and the 
positioning for the photographic image requires the visualization 
of the palatal face of the upper incisor teeth. Conclusion: The 
Brosco-Dutka protocol for the classification of palate fistula was 
developed for use by the craniofacial team during a face-to-face 
consultation or photographic image analysis. The proposal 
presents illustrations to guide the proper use of the criteria.
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The magnitude of the occurrence of ONF is not 
fully known, and there are divergences regarding the 
indexes reported in the literature ranging from 0%9-11 

to 78%12. The variation in ONF occurrence results from 
the lack of standardization of evaluation protocols and a 
definition of what should be considered fistula13,14. Papers 
on ONF of scientific relevance were published, including 
meta-analyses14, systematic reviews7,15 and systematic 
scope reviews16. However, most studies do not control 
variables that affect the occurrence of ONF, do not 
describe in detail the surgical techniques of primary 
palatoplasty, nor do they measure the amplitude of 
the cleft before surgery4,7,8,14,16,17. The lack of reports 
on criteria for the inclusion and exclusion of ONF 
in published studies is also an impact factor on the 
percentage of occurrence of these complications since 
some studies exclude fistulas before the incisor foramen 
or intentionally not repaired fistulas2,13,18-23.

Understanding the importance and complexity 
of the identification of ONF, some classification 
systems addressed both the standardization of the 

INTRODUCTION

In cases of cleft lip and palate (CLP), palatoplasty 
aims at the morphological and functional restoration 
of the palate, establishing a functional velopharyngeal 
mechanism for speech, swallowing and hearing, 
preserving the growth potential of the middle third of the 
face1,2,2. Post-palatoplasty complications may include 
hemorrhage, difficulty breathing, patch necrosis, 
repair dehiscence. The occurrence of oronasal fistula 
(ONF) and velopharyngeal dysfunction (VDP) is the 
most challenging interdisciplinary team complication. 
ONF may result from tension in the surgical repair 
of the palate, and its healing is accompanied by 
fibrosis compromising tissue vascularization. The 
healing process, therefore, produces retractions 
with morphological and functional consequences. 
The occurrence of ONF is associated with speech 
impairments, nasal reflux, halitosis and chronic 
infections, being an indicator of surgical success or 
failure3-8.

Introdução: A ocorrência de fístula oronasal (FON) pós-
palatoplastia é uma complicação indesejável, desafiadora e 
de difícil classificação. O objetivo é apresentar um protocolo 
de classificação de fístula de palato baseado em critérios 
morfológicos, embriológicos e sintomatologia da fístula. 
Métodos: A elaboração da classificação envolveu as seguintes 
etapas: definição de FON; definição de referências anatômicas; 
estabelecimento de critérios embriológicos e morfológicos; 
inclusão da sintomatologia. Discussão: O protocolo estabelecido 
inclui estratégias para a identificação de referências anatômicas 
de complexa visualização como forame incisivo (FI) e a área 
de transição entre o palato duro e mole. Do ponto de vista 
da embriologia, a fístula pode ser classificada como PREFI 
(localizada em região anterior ao FI), POSFI (localizada em 
região posterior ao FI) e PREPO (que acomete tanto a região 
anterior quanto posterior ao FI). O critério morfológico 
estabelece como áreas: região-1: pré-alveolar e/ou do arco 
alveolar; região-2: palato duro anterior ao FI; região-3: palato 
duro posterior ao FI; região-4: transição entre palato duro 
e mole; e região-5: palato mole. A identificação de sintomas 
inclui: hipernasalidade, otites e refluxo nasal, além das 
fístulas assintomáticas. A obtenção de fotografias intraorais 
adequadas facilita a aplicabilidade do protocolo, sendo que o 
posicionamento para imagem fotográfica requer a visualização 
da face palatina dos dentes incisivos superiores. Conclusão: O 
protocolo Brosco-Dutka de classificação de fístula de palato, 
foi elaborado para uso pela equipe craniofacial em consulta 
presencial ou durante análise de imagens fotográficas. A proposta 
apresenta ilustrações para nortear o uso adequado dos critérios.

■ RESUMO

Descritores: Fissura palatina; Fístula bucal; Protocolos 
clínicos; Protocolos; Cirurgia plástica.
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nomenclature13,18,24 and the surgical management of 
these occurrences24,25. These publications reflect the 
concern about the resolution of ONF seeking to favor the 
prevention and treatment of these complications. A study 
involving data analysis recorded in medical records of 
466 patients with a unilateral transforaminal cleft, Jacob 
et al. (2020)26 reported both variabilities in terminology 
and a lack of consensus between the areas of plastic 
surgery and speech therapy regarding the occurrence of 
ONF. They were observed by Jacob et al. (2020)26: absent 
or incomplete records in medical records, inadequate 
photographic images for the identification of ONF and 
divergences regarding the inclusion of fistulas in the 
preforaminal incisive region as surgical complications. 
The authors indicated the need for a comprehensive 
fistula classification system, which can be used effectively 
by multidisciplinary teams, optimizing the systematic 
documentation of the results of the treatment of  FLP26.

OBJECTIVE

The present study aimed to develop a protocol 
for the classification of palate fistula based on 
morphological, embryological and symptomatology 
criteria of the fistula.

METHODS

This study was conducted at the Craniofacial 
Anomalies Rehabilitation Hospital of the University 
of São Paulo (HRAC-USP), from 2013 to 2017, after 
approval by the Institution’s Ethics Committee 
(protocol no. 3.305124).

 The development of the protocol occurred after 
the survey of 466 medical records of a randomized clinical 
trial involving patients with unilateral complete cleft lip 
and palate and 13,876 photographic images of patients 
of the institution, analyzing the presence and location 
of the ONF, reported by the areas of plastic surgery and 
speech therapy. The survey indicated the use of distinct 
terminology between the areas, failure to document 
the occurrences (incomplete or absent data), and 
inadequate photographic images for ONF classification. 
Considering the difficulties encountered, the planning for 
the construction of this protocol included the following 
steps: 1) to standardize the definition of ONF; 2) define 
the anatomical references; 3) establish embryological and 
morphological criteria; 4) include the symptomatology; 
and 5) establish criteria for photographic imaging.

Brosco-Dutka classification system

Definition of ONF

In this protocol, we defined a fistula as a failure 
to heal or rupture in the primary surgical repair of 

the palate, according to Cohen et al. (1991) 18 and 
Muzaffar et al. (2001) 27. Palate dehiscence was defined 
as the rupture of the surgical closure of an entire 
morphological region of the palate and classified using 
the same protocol (Figure 1). It is also postulated that all 
fistulas should be reported, including punctate fistulas 
(micro-fistulas), asymptomatic fistulas, and fistulas left 
intentionally.

Figure 1. A. Dehiscence of hard palate; B. Soft palate dehiscence; C. Hard and 
soft palate dehiscence. Source: Silva (2019)31.

Anatomical references

Anatomical references include incisive foramen, 
upper alveolar arch, and the transition area between 
the hard palate and soft palate (Figure 2).

Figure 2. Anatomical references of the protocol: 2.1. Incisive foramen (FI); 
2.2. Alveolar arch; 2.3. Transition area between hard palate and soft palate. 
Source: Brosco (2017)30.

Incisor foramen (FI)

The FI is a demarcatory anatomical point that 
fragments the primary palate from the secondary 
palate; however, in patients with FLP, it is nonexistent 
due to the absence of bone at the cleft site24. 
Defining the transition point between the primary 
and secondary palate in patients with a history of 
FLP is a complex task, hampered by morphological 
changes inherent to the fissure and resulting from 
the fibrosis process associated with post-surgical 
healing. To favor this process, the Brosco-Dutka 
protocol establishes the incisive line as an imaginary 
line drawn between the points of contact between 
the canine teeth and the 1st deciduous molar in 
the child (Figure 3A). In adults, this line is drawn 
between the point of contact between the canines 
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and the 1st premolar (Figure 3B). When considering 
the analysis of photographic images for the definition 
of FI, it is fundamental to standardize to obtain 
intraoral images. Photographic documentation must 
be obtained with the use of mirrors for photography 
by a trained professional.

During the evaluation of the ONF, the transition 
area is that circumscribed to an imaginary triangle whose 
base is formed by line A and the apex is at the central point 
of line B. During the analysis of photographic images, if the 
photographic documentation is inadequate, the definition 
of the transition area becomes complex or even impossible.

Embryological and morphological criteria

From the point of view of embryology, the fistula 
can be called fístula PREFI, POSFI or PREPO (Figure 
5). Regarding morphology, the fistula may occur in 
Regions 1, 2, 3, 4 and 5 (Figure 6).

Figure 3. Illustration of the imaginary line tracings for identification of the 
incisive foramen: A. In the child; B. In adulthood. Source: Brosco (2017)30.

Upper alveolar arch

The upper alveolar arch is the portion of the 
maxilla that lines the dental alveoli, being an important 
anatomical reference for identifying pre-alveolar 
fistulas and fistulas of the alveolar arch, which are 
those located in the region of the labial vestibule and 
the alveolar arch itself. The terminology “vestibular 
fistulas” or “oronasal fistulas” should not be used in 
this classification.

Transition area between the hard palate and soft palate

The transition area between the hard and soft 
palate is a region where many ONF occur because 
it is one of the areas of greatest tension during 
palatoplasty. The identification of ONF in this 
region is complex due to morphological changes 
resulting from the fistula healing process, resulting 
in retraction and anteriorization of the soft palate 
muscles, giving the impression that the transition 
fistula extends to the hard palate or soft palate. To 
favor the process of identification of the transition 
area between the hard palate and the soft, the 
Brosco-Dutka protocol establishes two imaginary 
lines as illustrated in Figure 4:

• Line A: bordering the posterior alveolar edge 
(Tuber); 

• Line B: tangential to the distal surface of 
the first molars in the deciduous and mixed 
dentition in children (Figure 4A). In adults, 
line B touches the distal surface of the second 
molars (Figure 4B).

Figure 4. Illustration of lines A and B: A. In the child; B. In adulthood. Source: 
Brosco (2017)30.

Figure 5. After identifying the FI (yellow dot indicated by the white arrow on the 
images), it is possible to establish whether the fistula occurs in the preforamen 
incisive region (PREFI), in the post-foramen incisive region (POSFI), or FI it 
occurs in both regions (PREPO). Source: Brosco (2017)30.

The embryological criterion analyzes the 
presence of the fistula in the primary and/or secondary 
palate, according to its location in relation to the 
FI (Figure 5). The initial stage of application of the 
protocol, therefore, requires the identification of the 
FI and the classification of the fistula in:

• PREFI: fistula located in a region before the 
FI (primary palate);

• POSFI: fistula located in the posterior region 
of the FI (secondary palate);
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• PREPO: fistula that affects both the 
anterior and posterior fi region (primary 
and secondary palate).

Then the morphological criterion is applied by 
verifying in which of the five regions the ONF occurred, 
being possible the involvement of more than one 
morphological region (Figure 6):

swallowing more complex. Whenever possible, face-
to-face evaluation of symptoms should be performed 
under two conditions: with and without fistula 
filling. A fistula may be temporarily combed with a 
dental material, host, or adhesive to retain dental 
prosthesis. Even at the best of attempts, a fistula may 
not be fully sealed, which always leaves doubts about 
VFD’s coexistence. The elimination of symptoms 
with fistula sealing provides essential information 
for the definition of the conduct for fistula correction. 
In cases of VFD, fistula-only repair does not correct 
symptoms arising from velopharyngeal insufficiency. 
Instrumental evaluation of velopharyngeal functioning 
for the speech employing nasopharyngoscopy and/
or videofluoroscopy is necessary to decide between 
operating only the fistula or associating this procedure 
with secondary intravelar veloplasty for muscle 
repositioning of the soft palate.

At the end of the fistula evaluation on face-to-
face examination or when performing photographic 
image analysis in the Brosco-Dutka classification, the 
findings can be represented by a formula combining 
the embryological, morphological and symptomatology 
criteria (Figure 7).

Photographic documentation

 To obtain good photographic images for 
applying the Brosco-Dutka protocol, it is important 
to use a mirror for the photograph of the intraoral 
region, positioned in adequate angulation in relation 
to the occlusal plane (between 45º and 60º). The 
photographic image should allow the visualization of 
the palatine face of the upper incisor teeth instead of 
the vision of the anterolabial face of the same. The 
image in Figure 8 illustrates the proper positioning 
of the mirror and camera during the photoshoot. 
The images of Figures 9A and 9B illustrate the 
appropriate photographic image (Figure 9A) and 
inadequate photographic taking (Figure 9B) in an 
individual without FLP. Figures 9C and 9D illustrate 
the appropriate (Figure 9C) and inadequate (Figure 
9D) photo in an individual with FLP. For the complete 
photographic visualization of the palate, two 
photographic shots are required: using the mirror 
for the anterior region and direct take of the soft 
palate with or without the use of the mirror for the 
posterior region. With a single photograph, proper 
photographic viewing of the entire palate (hard and 
soft) is limited due to the configuration of the palate.

RESULTS

The Brosco-Dutka palate fistula classification 
protocol is presented in Annex 1.

Figure 6. Illustration of the 5 morphological regions of fistula and FI location. 
Source: Brosco (2017)30.

• Region 1: involves the pre-alveolar and/or 
alveolar arch;

• Region 2: involves the post-alveolar region 
(area of the hard palate anterior to FI) 

• Region 3: involves the region of the hard 
palate after FI;

• Region 4: involves the transition region 
between the hard palate and the soft palate;

• Region 5: wraps the soft palate.

Symptomatology

The symptomatology can be observed by the 
professional during the clinical evaluation in person, 
reported by the patient or his/her guardian or obtained 
from records in the patient’s medical records. In the 
protocol, the word HORA was used to characterize the 
reported symptoms, as illustrated (Figure 7), where H 
refers to hypernasality and/or nasal air escape or other 
speech alteration; O refers to otitis and other otological 
symptoms; R refers to nasal reflux of food, and A refers 
to asymptomatic fistulas.

Figure 7. Formula representing embryological, morphological and 
symptomatology findings. Source: Brosco (2017)30.

The coexistence of ONF and VFD makes 
the identification of speech-related symptoms and 
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DISCUSSION

The incidence of ONF is considered one of the 
indicators of failure of primary surgical treatment of 
FLP6-8. Although the literature presents publications on 
the individual and institutional results of complications 
after palatoplasty, it is also observed the absence of a 
standardized and universally accepted definition of the 
concept of fistula13,14,19. Several definitions of fistulas 
have been used in the literature, including failure in 
healing or rupture of surgical repair of the palate18,27 or 
permeability between the oral and nasal cavity13,23,28,29. 
The absence of the standardized definition of fistula 
results in great variability of the occurrence rates 

of ONF 14, introducing biases and compromising the 
establishment of this index8.

The description of inclusion and exclusion 
criteria of ONF in publications is also limited, 
with great heterogeneity among researchers. 
Some exclude fistulas before FI and intentionally 
unrepaired, considering only fistulas on the 
secondary palate2,13,18-23. Documenting only fistulas 
on the secondary palate modifies the occurrence rate 
of ONF, and FI is the criterion applied; it should be 
clearly indicated in the publication.

A fistula classification system that can be 
applied with good reliability among team members 
is considered essential for adequate control of the 
variation of the ONF indices 8,13,18. The classification 
systems of Cohen18 and Pittsburgh13 were based on 
anatomical criteria and did not mention the symptoms. 
Sitzman et al. (2016) 8 evaluated the reliability of the 
Pittsburgh fistula classification system, involving eight 
surgeons as evaluators. The results indicated that 
the Pittsburgh classification showed good intra-rater 
reliability, but the inter-rater agreement rates were 
not as good as expected. Inadequate photographic 
documentation was one of the limiting factors cited 
by the authors.

The Richardson and Agni classification system 
(2014)25 proposes an algorithm for fistula management 
based on parameters that involve:

1)the size of the fistula (longitudinal or 
transverse); 2) the affected site (soft palate and uvula, 
posterior and middle hard palate, hard anterior palate); 
3) classification of the cleft (unilateral, bilateral); and 4) 
number of previous surgical procedures on the palate. 
According to the authors, the proposed classification 
allows the surgeon to assess the degree of difficulty in 
correcting the fistula and predicting the prognosis of 
the procedure. More recently, a classification system 
for palate fistula was proposed by Fayyaz (2019)24. 
The authors published a very expressive series of 
2,537 fistulas that were analyzed. The classification 
is based on four characteristics: 1) location of the 
fistula, 2) fistula size, 3) velopharyngeal competence, 
and 4) presence of dehiscence. When present, multiple 
fistulas were reported. The algorithm proposed by 
the authors makes it possible to establish guidelines 
for surgical management. Fayyaz (2019)24 mentions 
that the correction of velopharyngeal insufficiency is 
performed together with the correction of the fistula. 
Still, he does not report the use of nasoendoscopy 
and videofluoroscopy of velopharyngeal functioning 
during the process of defining the conduct for 
managing VFD.

The classification proposed in the present 
study, although similar to those proposed by Cohen 

Figure 8. Adequate position for photographing using the dental mirror. Source: 
Silva (2019)31.

Figure 9. Positioning for photographic image and fistula documentation. A and 
C. They show the palatine face of the incisor teeth in an individual without and 
with FLP. The tracing of the incisive line allows the correct identification of the 
FI, B, and D. They illustrate the inadequate positioning of the photographic 
image showing the labial face of the incisor teeth in an individual without and 
with FLP. In this case, the incisive line tracing does not allow the proper location 
of the FI. Source: Brosco (2017)30.
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et al. (1991) 18 and Smith et al. (2007) 13, includes 
five possible regions of occurrence instead of 7 and 
proposes criteria that favor the identification of 
anatomical references essential for the application 
of the new protocol. The introduction of the incisor 
line (to assist in locating the FI) and lines A and B 
(to assist in locating the transition area between 
hard and soft palate) aim to favor greater reliability 
among the evaluators during the application of the 
classification system. In cases with severe surgical 
sequelae involving bone deformities and significant 
loss of dental elements, this classification may not be 
completely applicable due to the absence of reference 
elements.

It is also proposed that this protocol be 
used to document fistulas intentionally left by the 
surgeon at the time of primary palatoplasty. In 
addition, asymptomatic fistulas and punctate fistulas 
(micro-fistulas) should be documented with a clear 
indication of their clinical condition of no relevance 
for speech. , food and hearing. Only with this care 
of registering all possible occurrences of fistula 
will future comparative studies be able to generate 
adequate scientific evidence of the actual occurrence 
of ONF, thus contributing to the prevention and 
treatment of these complications7.

The complete record of data on post-surgical 
complications should be inserted in the patient’s 
medical records in a protocol for evaluating these 
occurrences, being fundamental for adequate 
documentation of the institutional results of 
the management of the FLP. Obtaining quality 
photographic images that allow visualization of the 
complete palate is essential to verify reliability during 
protocol application. Different services may establish 
different strategies for intraoral photography, and it 
is possible to use the dental chair with a mirror or 
the surgical table with the patient anesthetized for 
the correction of the fistula. Image quality should 
be audited periodically, ensuring appropriate, 
photographic collections for future national and 
international intercenter studies. The team’s training 
(surgeon, dentist and speech therapist) for the 
protocol application is essential in the routine of 
specialized services, being recommended a periodic 
calibration and establishing strategies to improve or 
maintain intra and inter-rater reliability.

CONCLUSION

The Brosco-Dutka protocol of classification 
of the palate fistula has as its main purpose its use 
by a multidisciplinary team, aiming to enable both 
intra and craniofacial intercenters. Although it is 

possible to apply it in live outpatient consultations, it 
is recommended to obtain good photographic images 
of the palate so that the classification of post-surgical 
complications can be made by multiple evaluators 
internal and external to the craniofacial center 
evaluated. The classification of fistula by multiple 
evaluators, in turn, requires adequate photographic 
documentation, including documentation of fistula-
related symptomatology.

The protocol defines what fistula is and 
standardizes the terminology to be used by the 
multidisciplinary team. The proposed classification 
is based on embryological and morphological criteria, 
including strategies for identifying anatomical 
references of complex visualization. Based on the 
care highlighted by the authors, the application of 
the protocol allows systematic and standardized 
monitoring of the occurrence of ONF, favoring the 
identification of the relevance of these complications 
for speech, hearing and feeding. The clinical validation 
of this protocol is necessary, and future studies 
involving its application should clarify the inclusion 
and exclusion criteria of ONF. It is essential to state 
in the methodology whether fistulas intentionally left 
by the surgeon (which are not considered surgical 
complications) and asymptomatic fistulas (which do 
not require surgical or prosthetic management), for 
example, will be computed in the general percentage 
of the occurrence.
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Appendix 1. Brosco-Dutka Palate Fistula Classification Protocol.
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