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Does the rehabilitation 
treatment predispose 
the patient with cleft to 
endodontic treatment?
Sávio Brandelero Junior1* , Renata Artioli Moreira1 , 
Lidiane de Castro Pinto2 , Gisele da Silva Dalben2

Aim: to verify the relation between endodontic treatment 
of teeth adjacent to the cleft area and the rehabilitation of 
patients with unilateral cleft lip and palate, at the Hospital 
for Rehabilitation of Craniofacial Anomalies. Methods: the 
present split-mouth study was composed of 406 individuals 
with complete unilateral cleft lip and palate who had 
completed the rehabilitation process in a single tertiary cleft 
center (55.9% males). The information was collected from the 
dental history on the patients’ records and radiographs. The 
frequency of endodontic treatment in the upper incisors and 
canines was calculated for the cleft and non-cleft sides. The 
comparison between sides was performed by the chi-square 
test (p <0.05). Results: endodontic treatment was more 
frequent in teeth adjacent to the cleft than in contralateral 
teeth. The frequency of endodontic treatment in at least one 
tooth adjacent to the cleft was 18.97%, and 11.6% on the 
contralateral side. It was observed that endodontic treatment 
was necessary in 63.5% of patients who had been submitted 
to orthodontic treatment, 42.4% of those rehabilitated with 
fixed partial dentures and 12.0%   of patients who underwent 
dental reshaping of teeth adjacent to the cleft. The treatments 
performed included vital pulp therapy (46.1%), non-vital 
pulp therapy (46.8%) and endodontic retreatment (7.1%). 
Conclusion: in individuals with complete cleft lip and palate, 
teeth close to the bone defect area and used for rehabilitation 
treatment presented greater need of endodontic intervention.
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Introduction

Endodontic treatment is a relatively complex procedure. For this reason, knowl-
edge on the anatomy of dental structures is essential, since many morpholog-
ical variations can occur in patients with cleft lip and palate1. In individuals with 
cleft, the diagnosis of endodontic lesions becomes more challenging. Depending 
on the extent, the bone defect can be seen as a radiolucent area surrounding the 
periapical portion of teeth adjacent to the cleft. This evidences the importance 
of performing adequate anamnesis, physical and complementary exams for an  
accurate diagnosis2,3.

The need for endodontic intervention can have several etiologies. The incorrect 
hygiene4, due to poor positioning of teeth in the arch, can contribute to tooth decay. 
Exacerbated orthodontic mechanical forces, tooth resorption and prosthetic rehabil-
itation in the cleft area may also be related to the need for endodontic treatment5. 
Knowing the characteristics of individuals with clefts in all aspects is very important 
for endodontic treatment. Dental changes in shape, size and position, difficult clean-
ing and a long period of rehabilitation are frequent6. Therefore, the aim of this study 
was to investigate the relationship between endodontic intervention in teeth adjacent 
to the unilateral complete cleft lip and palate and dental rehabilitation treatment. The 
null hypothesis was that teeth adjacent to the cleft do not present a greater risk for 
endodontic treatment when compared to contralateral teeth.

Materials and Methods
This present split mouth study was approved by the Institutional Review Board of the 
Hospital for Rehabilitation of Craniofacial Anomalies. A list of individuals with com-
plete unilateral cleft lip and palate that had received hospital discharge was requested 
to the Hospital Informatics Service. The search retrieved 2,521 patients. From sam-
ple calculation, 406 were randomly selected to be part of the study. The information 
was obtained based on the patient’s dental records. Sample calculation considered 
an alpha of 5% and test power of 80%. The sample calculation indicated a minimum 
sample of 288.

Data collected were gender, side affected by the cleft, type of rehabilitation at the cleft 
area, presence of endodontic treatment and pulp diagnosis. The experimental group 
(CS) included the teeth adjacent to the cleft area (central incisor, lateral incisor or 
canine). The control group (NCS) was composed of analysis of contralateral teeth at 
the non-cleft side.

After collection, data related to the individual, rehabilitation treatment and endodon-
tic intervention were tabulated. Descriptive analysis of data related to gender, side 
affected by the cleft, rehabilitation modalities, pulp diagnosis and type of endodontic 
treatment were performed. The chi-square test (X2) was applied to compare the num-
ber of endodontic treatments between sides with and without cleft, and endodontic 
treatments performed concurrently or outside the period of orthodontic intervention. 
A p-value smaller than 5% was considered significant.
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Results
There was predominance of males, and the occurrence of complete unilateral cleft lip 
and palate was greater on the left side (64.1%). As for the records, 37.9% of individuals 
in the study were submitted to at least one endodontic treatment. Overall, 18.9% had 
undergone endodontic treatment in at least one tooth adjacent to the cleft, greater 
than on the non-cleft side (11.5%) (Table 1).

Table 1. Number and frequency of individuals undergoing endodontic treatment involving teeth adjacent 
to the cleft side compared to the non-cleft side (Pearson’s chi-square test with Yates correction).

Endodontic treatment Cleft side % Non-cleft side %

Absent 329 81.1 359 88.4

Present 77 18.9 47 11.6*

Total 406 100.0 406 100.0

*Represents statistically significant difference between groups (P<0.05)

When the type of rehabilitation to which these individuals were submitted was ana-
lyzed, the most common was fixed partial dentures (30.4%), followed by dental reshap-
ing with composite resin (30%). No information was found in 103 records (Table 2).

Table 2. Rehabilitation modalities in individuals with complete unilateral cleft lip and palate.

Type of rehabilitation N %

Fixed partial denture 92 30.4

Reshaping 91 30.0

Removable partial denture 60 19.8

Implant 41 13.5

Complete denture 19 6.3

Total 303 100.0

Among the 406 patients, 286 had undergone orthodontic treatment. The mean treatment 
time was 10.4 (+/- 4.7) years. Among these patients, 104 underwent endodontic treat-
ment, of which 66 were treated during the period of orthodontic treatment, while 38 under-
went endodontic treatment outside the period of orthodontic intervention (Table 3).

Table 3. Endodontic treatment in individuals with complete unilateral cleft lip and palate performed during 
or outside the orthodontic intervention period (Pearson’s chi-square test with Yates correction).

Treatment n %

Endodontics with Orthodontics 66 63.5*

Endodontics without Orthodontics 38 36.5

Total 104 100.0

*Represents statistically significant differences between groups (p <0.05).
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Table 4 shows the frequency of endodontic interventions associated or not with  
each rehabilitation modality.

Table 4. Need for endodontic treatment for rehabilitation with fixed partial dentures (FPD) and dental 
reshaping in individuals with complete unilateral cleft lip and palate.

Treatment n %

FPD + Endodontics 39 42.4

FPD 53 57.6

Reshaping + Endodontics 11 12.0

Reshaping 80 88.0

The most frequent pulp diagnosis was pulp necrosis (54.0%). The most frequent end-
odontic treatment was non-vital pulp therapy (46.8%), followed by vital pulp therapy 
(46.1%) (Table 5).

Table 5. Pulp diagnosis, number and frequency of endodontic treatments to which individuals with complete 
unilateral cleft lip and palate were submitted.

Pulp diagnosis N %

healthy pulp 47 16.1

reversible stage 11 3.8

transition stage 11 3.8

irreversible stage 65 22.3

necrotic pulp 157 54.0

Treatment n %

Vital pulp therapy 136 46.1

Non-vital pulp therapy 138 46.8

Retreatment 21 7.1

Discussion
This is a quantitative, descriptive, retrospective and documental study, with no reports 
of similar studies in individuals with cleft. There was predominance of complete uni-
lateral cleft lip and palate in the male gender (55.9%). These data agree with studies 
by Martelli Júnior et al.7 (2006) and Cymrot et al.8 (2010), who found, respectively, the 
frequencies in the male gender of 61%, 53.5%, 60% and 53%. Concerning side, it was 
observed that the left side is significantly more affected than the right. This informa-
tion agrees with the studies of Carvalho and Tavano9 (2008); Cymrot et al.8 (2010).

Additionally, it was found that the probability of a tooth adjacent to the cleft area 
requiring endodontic treatment is almost two times higher when compared to con-
tralateral teeth. Teeth adjacent to the cleft area may present adverse conditions for 
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the rehabilitation treatment, such as the presence of crowding, rotation, malforma-
tions of the dental structure10, partial eruption, absence of keratinized mucosa11, high 
prevalence of gingival recession12, shallow vestibule13 and hygiene difficulties14. The 
negligent hygiene can cause dental caries and, consequently, gingival, periodontal and 
endodontic changes15. This fact becomes worrying when it was found that 37.9% of 
individuals in the sample needed at least one endodontic intervention.

Fixed orthodontic devices such as bands, brackets, elastics, and arches are also com-
plicating factors, since they influence the biofilm accumulation and can lead to enamel 
decalcification and caries16. Among the individuals evaluated, 63.5% who used brack-
ets required at least one endodontic intervention during orthodontic treatment. The 
mean duration of orthodontic treatment was 10 years and 4 months. According to 
Ahluwalia et al.17 (2004), individuals with clefts need longer treatment than individuals 
without clefts. However, orthodontics cannot always solve more complex cases, such 
as those with marked discrepancies. In these situations, orthognathic surgery is indi-
cated and often must be planned together with prosthetic rehabilitation, to establish 
a good prognosis18. The present study demonstrated that 63.7% needed some type 
of prosthesis during rehabilitation. This agrees with Siqueira et al. (2021)5, who found 
that 30% of individuals with clefts need some type of prosthesis. Therefore, the need 
of fixed partial dentures led to greater need of endodontic treatment for rehabilitation 
procedures at the cleft areas5.

The esthetic function includes improving the individual’s profile, supporting the upper 
lip and aligning the teeth. Individuals with cleft lip and palate usually have a low smile 
line, that is, most of these individuals do not have exposure of teeth and gingival tis-
sues when smiling, which facilitates cosmetic prosthesis, even in the absence of 
bone or gingival tissue19,20. Treatment with fixed partial dentures is still widely indi-
cated, especially in case of failure or impossibility of performing the alveolar bone 
graft21. When the graft is performed satisfactorily and in the ideal period of rehabili-
tation, orthodontic treatment is only complemented with dental revitalization, mainly 
because these individuals frequently present changes related to shape, size, number 
and position. In some cases, the canine assumes the position of the lateral incisor in 
the arch and it is necessary to transform the shape of this tooth to maintain the func-
tion and esthetics2. This type of rehabilitation is generally less traumatic for the dental 
structure. This fact can be confirmed by the results obtained, in which only 12.0% of 
reshaped teeth required endodontic treatment22.

The most frequent endodontic diagnosis was necrotic pulp (54.0%), followed by irre-
versible pulpitis (22.3%). Regarding the type of endodontic treatment performed, it was 
found that non-vital pulp therapy was the most frequent with 46.8%, followed by vital 
pulp therapy (46.1%). In the study by Hussne et al.6 (2009), 1377 teeth were evaluated. 
Non-vital pulp therapy was the most frequently performed therapy (51.34%), followed 
by vital pulp therapy (36.60%) and endodontic retreatment (12.06%). The authors also 
found that the main reason for performing endodontic treatment in individuals with 
clefts was dental caries (56.14%), followed by prosthetic purposes (18.95%)

The high prevalence of dental caries and the frequent need for prosthetic rehabilita-
tion of these individuals increase the likelihood of the need for endodontic treatment. 
Many individuals present themselves for reparative surgeries without ever having 
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received any dental assistance, presenting decayed teeth with substantial loss of den-
tal structure and the need for extensive oral rehabilitation. In addition to the peculiar 
characteristics of these individuals, the socioeconomic and geographic aspects can 
contribute to this situation. The difficult access to adequate treatment due to the dis-
tance from specialized centers and the refusal of many professionals to treat individu-
als with cleft, due to insecurity or lack of knowledge, end up restricting oral health care 
to many of these individuals23.

However, rehabilitative procedures must be performed at a suitable period to not 
jeopardize the craniofacial growth and development. Moreover, it is imperative to 
combine a specialized and qualified multidisciplinary team with clinical care and 
surgical experience24,25.

In conclusion, teeth adjacent to the alveolar cleft are at greater risk for endodontic 
treatment when compared to the contralateral teeth, especially during the period of 
orthodontic treatment and when there is need to rehabilitate the cleft area with partial 
fixed denture. This shows the importance of dental support during the rehabilitation 
process in efforts aimed at preserving the teeth and maintaining the volume of alveo-
lar bone adjacent to the cleft.

Data availability 
Datasets related to this article will be available upon request to the corresponding 
author. 
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