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Abstract
Cleft lip and palate are anomalies of craniofacial development that require reparative surgery to provide considerable improvement in the 
individual’s quality of life, but which can also have a negative impact on the maxilla development. The aim of this study was to understand 
the influence of surgical repair of cleft lip and palate on the volume of the maxillary sinus of these individuals. A narrative review was carried 
out using the scientific databases Pubmed and Scielo, where the articles selected by the abstract were fully read, categorized and critically 
analyzed. There are reports of high frequency of chronic sinusitis in patients with cleft lip and palate, especially children, that may be related 
to hypoplasia of the maxilla and lower volume of the maxillary sinus related to the cleft. In addition, these individuals are submitted to several 
surgical corrections that can also negatively influence the maxilla development due to tissue fibrosis, with suggestions for surgical techniques 
to reduce this interference. Thus, the patient with cleft lip and palate may present maxillary underdevelopment, which may result in hypoplasia 
of the maxillary sinus, and reparative surgeries can aggravate this complication. This review suggests some surgical techniques to reduce this 
interference, although there are few articles with clinical trials found in the literature that can explore these alternatives and correlate the results 
with current surgical protocols.
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Resumo
As fissuras labiopalatinas são anomalias de desenvolvimento craniofacial que necessitam de cirurgias reparadoras para proporcionar melhora 
considerável à qualidade de vida do indivíduo, mas que também podem repercutir negativamente no desenvolvimento da maxila. O objetivo 
deste estudo foi compreender a influência das cirurgias reparadoras de fissuras labiopalatais no volume do seio maxilar desses indivíduos. Foi 
realizada uma revisão narrativa pelas bases de dados científicos Pubmed e Scielo, de onde os artigos selecionados pelo abstract foram lidos 
na íntegra, categorizados e analisados criticamente. Há relatos de alta frequência de sinusite crônica em pacientes com fissuras labiopalatais, 
principalmente crianças, que podem estar relacionada a hipoplasia de maxila e menor volume do seio maxilar relacionado à fissura. Além 
disso, esses indivíduos são submetidos a diversas correções cirúrgicas que também podem influenciar negativamente o desenvolvimento da 
maxila devido a fibrose tecidual, havendo sugestões de técnicas cirúrgicas para diminuir essa interferência. Então, o paciente com fissuras 
labiopalatais pode apresentar hipodesenvolvimento maxilar podendo ter como consequência a hipoplasia do seio maxilar e as cirurgias 
reparadoras podem agravar essa complicação. Essa revisão sugere algumas técnicas cirúrgicas para diminuir essa interferência, embora 
existam poucos artigos com ensaios clínicos encontrados na literatura que possam explorar essas alternativas e correlacionar os resultados 
com os protocolos cirúrgicos atuais.
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1 Introduction

 Cleft lip and palate (CLP) consist of a common anomaly 
of craniofacial development, resulting from failure in the 
fusion of face processes during fetal development1. Cleft lip  
(CL) results from non-fusion or defective fusion of the median 
nasal process with the maxillary process, while cleft palate 
(CP) is due to the fusion failure of the palatine crests. The 
estimated occurrence of lip and/or palate clefts in Brazil is 1 
to 650 births, representing the most common facial features2. 
The occurrence of CL with CP is frequent, around 45% of 
the cases. Individuals with CLP present numerous problems 
regarding nutrition, speech, hearing, chronic infections of the 
upper airways, dentition, face morphology and psychological 

aspects3, and thus they need multiprofessional care and repair 
surgeries of lip, palate, dental alveoli, nose and facial skeleton.

Because they present alterations in the facial development, 
individuals with CLP may have the morphologically affected 
maxillary sinus (MS), since it is also originated from the 
structures of the first pharyngeal arch and occupies an important 
part of the maxilla body1. Studies on the development of 
MS in cases of FLP indicate that the presence of cleft may 
be related to sinusitis4,5. Individuals with cleft present a high 
incidence of maxillary sinusitis6, however, its etiology is not 
fully understood3,7 and there are controversial opinions. The 
main emphasized factors are morphological alterations of MS, 
maxillary sinus floor ascension, nasal obstruction, deviated 
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septum, impaired mucociliary, increased maxillary sinus 
floor height and nasal cavity lateral wall abnormalities3,7. 
Another aspect that explains why sinusitis is more frequent 
in individuals with CLP is that, if these individuals present 
maxilla hypoplasia, they will have a hypoplastic SM. The 
hypoplastic sinus will cause drainage pathology due to poor 
ostium positioning and make a predisposition to sinusitis3.

Thus, the assessment of the maxillary sinus volume 
(MSV) of individuals with CLP may be useful in determining 
possible relation to the presence of sinusal diseases (3). Thus, 
the objective of this review is to understand the influence 
of FLP repair surgeries on maxillary sinus volume from a 
narrative review.

2 Development

2.1 Methodology

The present study is a narrative review, whose material 
collection process was performed in a non-systematic manner 
from April to May 2020. The scientific databases used for the 
research were Pubmed and SciELO, from which the selected 
articles were read in full, categorized and critically analyzed.

2.2 Results and Discussion 

2.2.1 Maxillary Sinuses

According to Som and Curtin8, the maxillary sinuses are 
formed from projections of the nasal cavities and increase 
in size with age. Another study reports that at birth its 
measurements are approximately 1cm3 and at adulthood 
15cm3 9 

The functions proposed for the maxillary sinus are air 
conditioning, skull damping in case of trauma, reduction of 
skull weight, water buoyancy, increase of the olfactory area, 
mechanical rigidity, vocal resonance, reduction of the auditory 
feedback, mucosal production and bone strengthening.8,10,11

2.2.1 Maxillary sinuses and lip and palatine clefts

In a patient with unilateral cleft lip and palate, the maxilla 
hypoplasia affects the height and not the width of the maxillary 
sinus being more affected the side without the cleft than with 
the cleft and  Eckel12 believes that hypoplasia occurs more in 
the ventral region of the antrum (alveolar process). 

Some authors have observed that the development of the 
maxillary sinus was equal for both the lip and palatine cleft 
group and the control group, reporting a rapid growth of the 
maxillary sinus at ages 1 to 8 years, which decreases from 8 
to 12 years, representing the stop of growth that approaches 
the maturation of the antrum. They also concluded that lip and 
palatine cleft has little or no effect on the size, shape or rate 
of development of the maxillary sinus since its study did not 
show significant anatomical difference between the lip and 
palate cleft and control groups.9

Considering that sinusitis is a common problem in 
individuals with lip and palate cleft , not yet fully understood, 

many studies have been directed to try to unravel its origin, 
which may be related to nasal airway obstruction, deviated 
septum, increased maxillary sinus floor height, nasal cavity 
lateral wall abnormalities, reflux, velopharyngeal insufficiency, 
presence of pharyngeal flap, nasal mucociliary function 
impairment, oral maxillary sinus contamination, altered air 
flow through the nose and sinuses of the face, food problems, 
secretion aggravated by velopharyngeal insufficiency or fistula 
and the poor positioning of the ostium in a deficient maxillary 
sinus that leads to pathological drainage and then to sinusitis 
predisposition, but none of these factors were definitively 
indicated as the cause of sinusitis.5,13-16 Studies carried out 
in individuals without lip and palatine cleft  question the 
implication of concha bullosa, deviated septum or decrease in 
nasal airflow secretion as factors for rhinitis and sinusitis17-19

By means of a study in which the relation between middle 
ear and sinusitis pathologies in Navajos  Indian children was 
evaluated, the authors reached some possible explanations for 
sinusitis, such as saliva reflux and food with irritation of the 
sinus mucosa, maldevelopment of the maxilla and palate that 
can present a small, partial or totally obliterated ostium with 
a poor position or displaced laterally secondary to a deviated 
septum. Anatomically, this may be explained by the septum 
deviated to the side without cleft and unilateral and straight 
lip and palate cleft in median cleft.16

The velopharyngeal incompetence in patients with lip 
and palate cleft  may lead to regurgitation of food and saliva 
with edema and irritation of the nasal mucosa and maxillary 
sinus and obliterates the natural ostium resulting in sinusitis, 
but with the need for further studies in order to have this 
confirmation.9

Some studies have determined that the most common 
anomaly in patients with chronic sinusitis is the hypoplasia of 
the maxillary sinus that is still accompanied by lateral nasal 
wall abnormality justified by chronic inflammation in the 
active maxilla to osteogenesis promoting changes in maxillary 
sinus pneumatization, which decreases its volume, justifying 
this in individuals with lip and palatine cleft, who present 
previous episodes of chronic sinusitis.20,21

Whereas in some studies comparing the maxillary sinus 
volume of individuals with unilateral, bilateral  lip and palatine 
cleft and control group without clefts  through the analysis 
of computed tomography of the conical beam and concluded 
that the maxillary sinus volume was lower in individuals 
with unilateral lip and palatine cleft compared to the bilateral 
without finding statistically significant difference between the 
right and left sides of the groups, others found the maxillary 
sinus larger on the non-clefted side in relation to the clefted 
side of the unilateral lip and palatine cleft although with little 
statistical significance.11,22-24 Some authors also concluded that 
sinusitis was more severe on the non-clefted side of the patient 
with unilateral lip ad palatine cleft.15,22

Studies comparing the maxillary sinus volume of 
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individuals with unilateral lip and palatine cleft  and 
individuals without cleft as a control group through the 
analysis of conic beam computed tomography have identified 
that the mean maxillary sinus volume of individuals with 
lip and palatine cleft was lower than that of the control 
group with a statistically significant difference, which can 
be justified by the fact that lip and palatine cleft may affect 
the maxillary sinus volume because in these individuals 
the maxillary sinus develops differently in the embryonic 
period.3,7,11,22 However, this finding is in conflict with studies 
whose analysis of the maxillary sinuses used two-dimensional 
evaluation. It is known that the lateral cephalometric X-ray 
used for two-dimensional analysis is simple and low cost 
but has limitations such as distortion, low resolution due to 
the difficulty identifying the reference points, differences in 
magnification and overlap of craniofacial structures, and that 
computed tomography of the conical beam allows greater 
precision in the three-dimensional evaluation of the sinus 
beyond the low radiation dose and shorter time for image 
acquisition. 22,25-27

A study comparing the amount of mucosal thickening 
and the size of the maxillary sinus in children with lip and 
palatine cleft and without cleft pairing age and sex by means 
of a comparative tomographic analysis, concluded that the 
presence or absence of lip and palatine cleft significantly 
affects all maxillary sinus measurements and also stated that 
a child with cleft tends to have the maxillary sinus smaller 
than a child without cleft.9,11 Some authors report that mucosal 
thickening may be related to periapical and periodontitis 
lesions, especially in adolescents and elderly individuals, 
and that sinusitis in children is rarely related to dental 
infections, therefore, a future study could evaluate the relation 
of thickening with dental disease and children with lip and 
palatine cleft28-31

In the study that compared the adult skull with lip and 
palatine cleft  with 140 skulls of individuals without cleft 
suggested a close connection between the size of the facial 
skeleton and the maxillary sinus volume even before a severe 
facial pathology, however, the analysis of only one skull with 
lip and palatine cleft  limited its study in addition to the fact 
that most of these individuals are surgically treated and cannot 
say how the condition can affect the maxillary sinus volume.6 
Although some authors have suggested that the individual 
with unilateral lip and palatine cleft has hypoplastic jaws if 
the maxillary sinus size reflects the maxilla size.32

The lip and palatine cleft teams should be aware that 
children with unilateral lip and palatine cleft may have 
significant thickening of the sinus mucosa, because according 
to their study these children presented thickening 3 times 
greater than that of the control group, and this must be 
examined to determine its cause and the need for treatment.11

Surgical corrections may negatively influence the maxilla 
development probably due to tissue fibrosis. Some authors who 
compared two surgical protocols of palatoplasty to evaluate 

craniofacial morphology, being that one protocol would be the 
surgical approach that divides palatoplasty into two surgical 
times and the other protocol would be palatoplasty performed 
in a single time, they concluded that the single-time approach 
had better results with a repair that contributes little to the 
retro positioning of the maxilla regardless  of the surgical 
technique used even if this closure was delayed to 4 or 5 
years of age.33-37 Although other studies state that all types of 
palatoplasty generate maxilla transverse hypoplasia and with 
a  palatoplasty divided in to two times trend have a lower rate 
of palate narrowing and cross-bite , but there is a need for 
further analysis for this statement.38-40

3 Conclusion

Lip and palate cleft  presents a complex anatomy that 
must be considered for the treatment of this deformity to 
be complete, as well as wide and coordinated care from 
childhood and throughout adolescence, since the balance 
between intervention and growth is essential, in addition to 
the good training and experience of the professionals involved 
in their treatment, being centered on the patient, family and 
community.

No studies were found in this review comparing surgical 
repairs of cheiloplasty, palatoplasty and alveolar bone grafting 
in different age groups with operated and non-operated 
cases to analyze craniofacial growth of individuals with lip 
and palatine cleft, since the maxilla development is directly 
related to the growth of the maxillary sinus, no studies were 
found, correlating these surgical repair procedures with the 
maxillary sinus volume.

It is worth pointing out that the patient with lip and 
palatine cleft may present maxillary hypo development and 
consequently maxillary sinus hypoplasia, which may result in 
sinusitis in these individuals, and the surgical procedures for 
repairing these clefts may further aggravate this condition, in 
addition to the recurrent sinusitis profile may be a complicating 
factor for the success of alveolar bone graft surgeries, with 
the possibility of a reduction in quality of life. Therefore, 
the surgical team responsible for these repairs must have the 
knowledge of these complications and always seek for surgical 
techniques and adequate moments in order to minimize them. 

There is a need for further research that analyzes each 
surgical repair of lip and palatine cleft and its potential for 
interference of craniofacial development so that the limitations 
of surgical techniques can be understood and, with this, allows 
suggestions for modifications in the treatment protocols to the 
patient with lip and palatine cleft with an intention to minimize 
these negative effects on craniofacial growth.
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