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ABSTRACT

This case emphasizes the importance of comprehensive orthodontic and sleep evaluations in Cantui syndrome. Despite severe
dento-skeletal malocclusions, the patient exhibited low risk of obstructive sleep apnea (PSQ score < 0.33), emphasizing that cran-
iofacial anomalies do not uniformly predict respiratory compromise. Individualized assessment and awareness of behavioral and

molecular factors are essential for optimal care.

1 | Introduction

Cantu syndrome (CS; OMIM #239850) is a rare autosomal dom-
inant condition caused by pathogenic variants in ABCC9 or
KCNIJ8 genes, encoding subunit of the ATP-sensitive potassium
channel [1]. The prevalence of CS is unknown; however, approx-
imately 150 cases have been reported worldwide [2]. The syn-
drome was first described in 1982 by Cantl and colleagues and
is inherited in an autosomal dominant pattern.

Clinical features associated with CS include cardiac and skeletal
abnormalities such as enlarged heart, large patent ductus arteri-
osus, thickening of the calvaria, wide ribs, scoliosis, and flaring
of the metaphyses [2]. Reported craniofacial features include
high-arched/narrow palate, macroglossia, gingival hyperplasia,
and anterior open bite [2]. Three-dimensional imaging further
confirmed abnormal craniofacial morphology in CS patients [3].

Due to these craniofacial characteristics, patients may present
with a high prevalence of malocclusions—such as transverse
maxillary deficiency, anterior open bite, and Class II/III skel-
etal discrepancies—and sleep-disordered breathing (SDB), in-
cluding obstructive sleep apnea (OSA). Recent data suggest that

narrowed maxillae and mandibular retrognathia increase sus-
ceptibility to OSA [4].

Malocclusion is any deviation from ideal occlusion [5]—
manifesting as irregular tooth alignment and/or abnormal
inter-arch relationships in the sagittal, vertical, or transverse
planes—beyond the range considered normal [5], and it is
widely reported in systematic reviews as a prevalent, multifac-
torial condition with measurable impacts on oral health-re-
lated quality of life [6].

Sleep-disordered breathing ranges from primary snoring to
OSA [7]. Childhood OSA is characterized by recurrent partial
or complete obstruction of the upper airway during sleep, lead-
ing to hypoxia and sleep fragmentation [7]. Risk factors include
adenotonsillar hypertrophy, obesity, craniofacial anomalies,
prematurity, and asthma [8, 9]. Children with complex syn-
dromes often present with multiple overlapping sleep distur-
bances [10].

To the best of our knowledge, there are no available data in the
literature describing orthodontic features and OSA risk in pa-
tients with CS. This study aims to evaluate dental malocclusion
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patterns, craniofacial features, and OSA risk in a patient with
CS, providing insight into potential functional and molecular
interactions affecting craniofacial development.

This is a clinical case reported according to the CARE (CAse
REport) guidelines [11].

2 | Case History

The patient was eligible for inclusion in the study based on a
confirmed molecular diagnosis of Cantu syndrome at the time
of clinical evaluation. To ensure the reliability of the findings,
certain exclusion criteria were applied: patients with a history of
previous orthodontic treatment, the presence of other syndromic
comorbidities potentially affecting the airway but unrelated to
CS, or incomplete clinical documentation were not considered.
This approach allowed us to focus specifically on the craniofa-
cial and functional manifestations directly attributable to Cantu
syndrome.

2.1 | Patient Information

A 12-year-old boy with CS was referred for clinical examination
to the Pediatric Dental Unit of the A. Gemelli Policlinic IRCCS
(Rome, Italy).

The diagnosis of CS was obtained following molecular analysis
which revealed a mutation in heterozygotes of ABCC9.

With the patient's guardians’' consent and according to the
Helsinki Declaration, this patient was evaluated and a full set of
orthodontic pictures was made (Figures 1 and 2).

3 | Methods (Differential Diagnosis, Investigations
and Treatment)

3.1 | Orthodontic Evaluation

During the clinical examination, sagittal, transversal, and ver-
tical parameters were systematically assessed. The type of mal-
occlusion was recorded according to Angle's classification and
categorized as Class I, Class II, or Class III [12]. Evaluation of
maxillary transverse relationships included observation of the
arch form and symmetry, palatal shape, predominant breathing
mode (oral versus nasal), and buccal corridor width during smil-
ing [13]. A transverse discrepancy was classified as a posterior
crossbite when the buccal cusps of the upper molars contacted
the central fossae of the lower molars [14], whereas a scissor
bite was diagnosed when the palatal surface of the upper lin-
gual cusp contacted or nearly contacted the buccal surface of the
lower buccal cusp [15].

Sagittal discrepancies were evaluated by assessing the presence
of anterior crossbite, defined as a negative horizontal overlap be-
tween the upper and lower incisors. This was measured from
the facial surface of the upper incisors to the middle of the in-
cisal edge of the lower incisors [16]. Vertical relationships were
measured by calculating the degree of incisal overlap. An ante-
rior deep bite was diagnosed when this overlap exceeded 4 mm
[17], while an anterior open bite was defined as a negative verti-
cal overlap [16].

Dental crowding was quantified using Little's Irregularity
Index, which measures the discrepancy between available and
required arch space [18]. The patient's facial profile was assessed
clinically and classified as concave, straight, or convex following
the criteria proposed by Arnett and Bergman [19].

FIGURE1 | Orthodontic extraoral pictures of CS patient.
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FIGURE2 | Orthodontic intraoral pictures of CS patient.

In addition to the orthodontic assessment, a standardized peri-
odontal evaluation was performed, including inspection of gin-
gival phenotype, recording of probing pocket depths using a
manual periodontal probe, assessment of bleeding on probing,
presence of gingival inflammation or enlargement, and evalu-
ation of clinical attachment levels. Periodontal status was clas-
sified according to current pediatric periodontal health criteria
to ensure the absence of active disease or contraindications to
orthodontic treatment [20].

The presence of probable sleep bruxism was investigated in ac-
cordance with the grading system proposed by the international
consensus [21]. A diagnosis was established when a positive pa-
tient or guardian report was accompanied by at least one clinical
sign, such as masticatory muscle hypertrophy, buccal linea alba,
tongue or lip indentations, or tooth wear.

Finally, parafunctional habits were considered, including oral
breathing, infantile swallowing, and non-nutritive sucking be-
haviors such as finger or pacifier use. Particular attention was
given to atypical swallowing, defined as a deglutition pattern in
which the tongue tip exerts pressure against the anterior teeth
or the tongue base thrusts against the hard palate, often associ-
ated with contraction of the lower orbicularis oris and mentalis
muscles. This functional disturbance typically results in the de-
velopment of an anterior open bite [22].

3.2 | Pediatric Sleep Questionnaire for (PSQ)

In order to assess the risk of OSA, the patient's guardians were
asked to complete the Italian version of the Pediatric Sleep
Questionnaire (PSQ) [23, 24].

The PSQ was selected as a screening tool for pediatric OSA for
its high sensitivity [25]. The scoring was performed according to
Chervin and coll. Guidelines [23].

4 | Conclusion and Results

The orthodontic evaluation showed facial asymmetry and broad
nasal bridge, a convex biprotrusive profile with thickening, con-
cave curling of the lips and intraoral findings of anterior open
bite, midlines asymmetries, dental diastemas and absence of
dental crowding. Both arches appeared expanded and without
clinically relevant maxillary transverse discrepancy. Sagittal
evaluation showed bilateral molar and canine Class I with re-
duced overjet. Atypical swallowing was observed, likely sec-
ondary to macroglossia. Periodontal evaluation revealed a thick
gingival phenotype with mild gingival enlargement consistent
with previously reported gingival features in Cantl syndrome.
Probing depths were within normal limits (2-3mm) without
clinical attachment loss. No bleeding on probing or signs of ac-
tive periodontal inflammation were detected. The periodontal
tissues appeared generally healthy, and no periodontal contrain-
dications to orthodontic treatment were identified.

Based on caregiver report and on clinical findings, sleep brux-
ism was not supported. PSQ score was < 0.33 indicating low risk
of OSA. Interestingly, behavioral subscales were positive, sug-
gesting possible behavioral disturbances, consistent with recent
literature reporting ADHD, autism spectrum disorder, and anx-
iety in up to 25% of CS patients [26].

When compared with previously published data on Cantu syn-
drome, our findings align with common dental and craniofacial
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features such as anterior open bite and functional alterations
secondary to macroglossia, both frequently reported in the lit-
erature [3] Conversely, the absence of a narrow, high-arched
palate or transverse maxillary deficiency—which are often
described—represents a less typical presentation [27]. With re-
gard to sleep-disordered breathing, data from the International
Cantu Syndrome Registry indicate that sleep apnea occurs in
only a minority of patients (~14% of those with available data),
typically requiring management such as adenoidectomy or ad-
enotonsillectomy. Therefore, OSA should not be considered a
constant feature of the syndrome [2] The low OSA risk observed
in our patient is consistent with these findings and highlights
the variability of respiratory involvement in Cantu syndrome.

In conclusion, while some craniofacial and occlusal features
(open bite, macroglossia) appear common in Cantl syndrome,
others (expanded arches, absence of transverse discrepancy)
may represent individual variability. Obstructive sleep apnea,
although described, is not prevalent in this syndrome, and our
case reinforces the importance of individualized evaluation
rather than assuming a systematic association between maloc-
clusion and OSA.

5 | Discussion

This is the first reported case evaluating the orthodontic phe-
notype and OSA risk in Cantt syndrome. Malocclusions are
highly prevalent in the general pediatric population (39%-
93%), with variability due to ethnicity, age, and diagnostic cri-
teria [28]. Our patient presented with anterior open bite and
atypical swallowing, consistent with macroglossia, and a hall-
mark feature of CS.

The anterior open bite and parafunctional swallowing patterns
align with findings from previous CS cases (Grange 2020) [1].
While these features are typically risk factors for OSA, our pa-
tient's PSQ indicated a low risk. This suggests that malocclusion
alone does not predict OSA in CS, in line with broader evidence
that OSA pathogenesis involves both structural and neuromus-
cular components [4].

With respect to treatment alternatives, several considerations
arise in the management of patients with Cantu syndrome.
Interceptive orthodontics—such as maxillary expansion,
early open-bite correction, and habit interception—should
be evaluated cautiously, particularly in the presence of mac-
roglossia, which may compromise long-term stability [2, 22].
Myofunctional therapy may support the correction of atypical
swallowing patterns, although current evidence remains limited
in patients with syndromic macroglossia and complex craniofa-
cial anomalies [29]. In cases presenting with more severe skel-
etal discrepancies, comprehensive orthodontic treatment using
fixed appliances or aligner therapy during adolescence may be
considered, taking into account growth potential, neuromuscu-
lar constraints, and the patient's overall medical profile [30, 31].
A multidisciplinary approach involving orthodontists, speech
therapists, and medical specialists is often recommended to
guide individualized treatment planning in syndromic pa-
tients [32].

Behavioral issues were flagged in the PSQ, consistent with re-
cent reports of anxiety, ADHD, and autism spectrum disorders
in up to 25% of CS patients [26]. Interestingly, in other pediatric
populations, ADHD and bruxism have been linked to increased
OSA risk [33], though this was not observed in our patient.

Recent evidence has highlighted the critical role of microRNAs
(miRNA-7, —21, and —100) in regulating alveolar bone remodel-
ing during orthodontic tooth movement in humans. These miR-
NAs modulate osteoblast and osteoclast activity, orchestrate the
local inflammatory response, and facilitate adaptive changes
in the periodontal ligament and alveolar bone under mechan-
ical stress [34-37]. Specifically, miRNA-21 has been shown
to promote osteoclastogenesis by modulating the RANKL/
OPG balance, thereby facilitating controlled tooth movement
[37]. Furthermore, studies have characterized a periodontal-
inflammatory miRNA profile during multibracket orthodontic
treatment in adolescents, identifying miRNAs as potential bio-
markers for monitoring periodontal remodeling and cellular ac-
tivity [36]. Recent reviews also highlight the potential of miRNA
modulation as a novel diagnostic and personalized therapeutic
strategy during orthodontic tooth movement [35]. In addition, a
translational investigation demonstrated dynamic regulation of
circulating and gingival crevicular miRNAs during active tooth
movement, identifying specific signatures associated with osteo-
clastic activation and periodontal inflammation [38]. Similarly,
a mechanistic study confirmed the central role of miRNAs in
coordinating osteoblast-osteoclast signaling during mechan-
ical loading, supporting their potential use as biomarkers for
predicting orthodontic movement efficiency and periodontal
response [39]. These findings collectively reinforce the emerg-
ing view of miRNAs as key regulatory elements in orthodontic
biomechanics.

Understanding this molecular regulation may help explain the
variability observed in dental and skeletal phenotypes and sup-
port the functional adaptation of craniofacial structures in pa-
tients with syndromic conditions, including Cantu syndrome.
This is particularly relevant for malocclusion development,
where molecular pathways and anatomical features interact
to shape orthodontic outcomes. Comparisons with other syn-
dromes are informative: in Treacher-Collins and Down syn-
drome, craniofacial malformations are strongly linked to high
OSA prevalence (30%-50%) [9]. In CS, however, despite skele-
tal malocclusion, airway patency appears relatively preserved.
Muscular factors such as hypotonia and impaired neuromuscu-
lar control may still contribute to OSA pathogenesis and warrant
further investigation.

Overall, this case highlights that while malocclusions are pres-
ent in CS, their direct association with OSA remains uncertain.
Future cohort studies are needed to establish prevalence and
clarify pathophysiological mechanisms.
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