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Abstract
BACKGROUND
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Moebius syndrome (MBS) is a nonprogressive and rare congenital neuromuscular disorder involving the facial nerve and abductor nerve; it mainly manifests as facial paralysis and eye strabismus paralytic symptoms. Tissues in the oral cavity are also compromised, characterized by microstomia, micrognathia, tongue malformation, cleft lip, high arched palate or cleft palate, bifid uvula, and dental malocclusion. Therefore, dentistry plays a fundamental and crucial role in caring for these individuals. However, there is limited available data on MBS treatment, particularly regarding dental management.

CASE SUMMARY
This case report presents dental treatment of a 21-year-old man with MBS and discusses crucial interactions among oral complications of MBS. In this case, the patient was clinically characterized by congenital neuromuscular disorder, occlusal disorders, and tooth and gum problems. It is noteworthy that the patient presented early eruption of deciduous teeth 2 mo after birth, which has not been reported in other MBS cases and suggests a potentially new clinical manifestation of this syndrome. It is important to note that MBS cannot be cured, and oral manifestations of this syndrome can be managed by a multidisciplinary health care team that helps the patient maintain oral hygiene and dental health. After a series of oral treatments, no obvious poor oral hygiene, swollen gums, or abnormal imaging results were observed after 2 years of follow-up.

CONCLUSION
This case addressed the oral clinical manifestations of MBS and difficulties experienced during dental management, and suggested early tooth eruption as a potentially new clinical manifestation of this syndrome. Knowledge of the loop-mediated association among oral complications of this syndrome is essential to perfecting treatments.
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Core Tip: Moebius syndrome (MBS) is a nonprogressive and rare congenital neuromuscular disorder involving the facial nerve and abductor nerve. Tissues in the oral cavity are also compromised. We present herein a series of oral treatments of a 21-year-old man with Moebius syndrome. Notably, the patient presented early eruption of deciduous teeth 2 mo after birth, which has not been reported in other MBS cases, suggesting a potential new clinical manifestation of this syndrome. Orofacial manifestations of MBS are quite complicated. This case report highlights the crucial interactions among oral complications of MBS and provides detailed pictures and specific plans. The most effective approach for MBS dental management is to remove some of the complications by feasible means. The manifestations of this syndrome can be managed by a multidisciplinary health care team that helps the patient maintain oral hygiene and dental health.

INTRODUCTION
Moebius syndrome (MBS), a nonprogressive and rare congenital neuromuscular disorder[1] involving the facial nerve (VIIth cranial nerves) and abductor nerve (VIth cranial nerves), mainly manifests as bilateral or unilateral, complete or partial facial paralysis and eye strabismus paralytic symptoms[2-5]. It affects both males and females equally[6]. 
MBS patients may have limb symptoms, such as anomalies in the extremities resulting in clubfoot and missing or webbed fingers[7-9]. Other less common anomalies may include congenital heart defects, arthrogryposis multiplex, pharyngeal and laryngeal paralysis, anosmia, and hypogonadotropic hypogonadism[1,10,11]. In addition, difficulties in hearing, chewing, swallowing, and speech[12,13], as well as moderate mental retardation have also been reported in 10%-15% of patients[14-16].
Tissues in the oral cavity are also compromised, characterized by microstomia, micrognathia, tongue malformation, cleft lip, high arched palate or cleft palate, bifid uvula, and dental malocclusion[17-19]. Regarding dental aspects, MBS patients have more early carious lesions than normal populations, which might be attributed to impaired masticatory function and altered saliva[18,20]. Hypodontia (both deciduous and permanent) and hypoplastic teeth occasionally appear but are rare[21]. These oral complications, which can psychosocially impact the patients’ quality of life, signify the great need for multidisciplinary treatments. It is therefore apparent that dentistry plays a fundamental and crucial role in caring for these individuals. Nevertheless, the lack of muscle elasticity and microstomia makes dental treatment extremely difficult. Publications involving dental treatment in MBS patients are quite few (Figure 1)[8,21-23]. Here, we report a clinical case of Moebius syndrome, address dental management, clarify the association of clinical manifestations, and emphasize the significance of an accurate diagnosis.

CASE PRESENTATION
Chief complaints
A 21-year-old man native to Shaoxing, Zhejiang Province, together with his mother, visited the Oral Medicine Department of our hospital, seeking comprehensive dental treatment for his severe caries in March 2019 (Figure 2).

History of present illness
The patient’s symptoms began with severe caries several years prior to visiting the Oral Medicine Department of our hospital.

History of past illness
According to medical records, the patient showed clinical symptoms of clubfoot and expressionless face after birth. Notably, thanks to the detailed original medical records and clear memories of the patient's family members, he presented early eruption of deciduous teeth 2 mo after birth, which has not been reported in other MBS cases and suggests a potential new clinical manifestation of this syndrome. At the age of 4, he underwent surgery on his feet to improve the motor function of his limbs. Between the ages of 5 and 7, he was diagnosed with severe deafness and was advised to wear hearing aids. At the age of 9, the patient was diagnosed with Moebius syndrome by Peking Union Medical College Hospital. In 2010, he visited several hospitals for dental treatment, and according to oral medical records, he had severely swollen gingiva, cervical demineralization, and tongue dysfunction. However, because of his heavy study task and limited time, his mother decided to postpone his dental treatment, except for lingual frenectomy, to relieve his asophia.

Personal and family history
The patient denied related personal and family history except for dystocia.

Physical examination
During the inquiry, our medical staff had to talk to the patient in a loud voice to be heard. Extraoral examination revealed irregular eye function and incomplete mouth closure, absence of facial expression, and limited mouth opening (25 mm) (Figure 3A and B). Intraoral examination presented poor oral hygiene, crowded dentition, swollen and hyperplastic gingiva, dental calculus of degree I, bleeding on probing, and impacted teeth (38, 48), as well as carious teeth (11-13, 21-23, 31-33, 41 neck of labial side and 14, 17, 24, 25, 34, 35, 44, and 45 occlusal surface), carious residual roots (15, 16, 26, 27, 36, 37, 46, and 47), carious residual crowns (17, 42, and 43), and fistula on the labial side of the mandibular right canine tooth (43) (Figure 2). In addition, a soft and thin tongue with deep central sulci and a high arched palate was observed (Figures 2D and 3C).

Laboratory examinations
The blood biochemistry and urine analyses were normal.

Imaging examinations
The initial panoramic image showed a low-density shadow in the periapical area of the mandibular right canine tooth (43) (Figure 4).

FINAL DIAGNOSIS
The final diagnosis of the presented case was orofacial manifestations of Moebius syndrome.

TREATMENT
In this clinical context, after finishing preoperative examination and obtaining consent, a series of oral treatments were initiated: (1) Ultrasonic supragingival scaling and oral hygiene instructions were carried out to address the patient’s poor oral hygiene and swollen gums; (2) Teeth (15-17, 26, 27, 36, 37, 46, and 47) were extracted under infiltration anesthesia; (3) Two weeks after ultrasonic supragingival scaling, the symptoms of gingival redness and swelling were relieved, and ultrasonic subgingival scaling was subsequently performed; (4) Decayed dentine (teeth 11-14, 21-25, 31-35, 41, 44, and 45) was removed by a high-speed air turbine handpiece and hand instruments (small spoon excavator for caries removal), and the cavity was restored with composite resin (3M ESPE Filtek Z350 XT) (Figure 5); (5) Since decayed tissues of 42 and 43 involved dental pulp, root canal therapy (RCT) was performed; (6) Three weeks after RCT, the fistula on the labial side of the mandibular right canine tooth (43) disappeared, and the patient underwent periapical surgery under infiltration anesthesia; and (7) At the subsequent visit after 1 wk, the patient showed no obvious discomfort and had maintained good oral hygiene (Figure 5).
Taking into account the patient's condition, such as missing teeth and weak chewing ability, we referred the patient to orthodontists and prosthodontists. However, due to the inadequate intraoral space and the long treatment period, the specialist and the patient failed to come to an agreement.

OUTCOME AND FOLLOW-UP
The patient is currently scheduled for regular follow-up. No obvious poor oral hygiene, swollen gums, or abnormal imaging results were observed after the 2-year follow-up (Figures 6 and 7).

DISCUSSION
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As discussed above, we have described craniofacial abnormalities and dysfunction in a young man with Moebius syndrome. For oral-maxillofacial malformations, prominent symptoms included microstomia, micrognathia, malocclusion, tongue malformation, cleft lip, high arched palate or cleft palate, hypodontia, and bifid uvula[17,18,24]. Although the etiology is not clear, it was proposed that malformations might have been related to neuromuscular deficiency during the embryonic development period[23,25]. Furthermore, there are interactions of MBS symptoms from the etiological perspective. Since muscles can exert secretory stimuli on the skeleton, the lack of muscle contraction caused by facial paralysis could result in disordered palatogenesis and micrognathia[26-28]. In addition, palatal shelf elevation may lead to functional changes in tongue movements, which contribute to the development of micrognathia[29]. Meanwhile, micrognathia could induce cleft palate in turn by impeding tongue development[30,31]. In addition, missing teeth may result in malocclusion, periodontal damage, insufficient alveolar bone growth, reduced chewing ability, inarticulate pronunciation, and other problems[32-34]. As reported in most studies, MBS patients lack of lip seal, which is closely related to the high prevalence of the Class II pattern with micrognathia and excessive maxillary development, attributed to the alteration of the motor and sensitive facial nerves and to the maldevelopment of the brainstem[35-37]. It was observed that the early use of orthopedic appliances was important to prevent malocclusion and glossoptosis[38,39]. Therefore, orthodontic treatment is indispensable in most cases. However, in this case, orthodontic treatment is not anticipated due to the patient’s low motivation.
All the interactions that we discussed above revealed that there is a loop-mediated association among these abnormal manifestations (Figure 8).
Unlike previous cases, cleft lip/palate, bifid uvula, or hypodontia was not observed in our patient. This patient exhibited rampant caries, gingivitis, and periapical periodontitis and particularly presented unsatisfactory oral hygiene due to dysfunction of the tongue and masticatory muscle. In addition, these individuals exhibit decreased salivary flow, decreased buffering capacity and amylase activity[18,40], and poor swallowing capability. They have to eat a soft diet, which is easily retained in the oral cavity, increasing the risk of caries[10].
Therefore, caries may well be attributed to inadequate saliva flow, inappropriate diet, and poor oral hygiene. Evidence suggests an interactive association between malocclusion and dental caries[41,42]. Moreover, as a potential new clinical manifestation not reported in other MBS cases, this 21-year-old patient was found to have early tooth eruption (ETE) 2 mo after birth, which may add to the etiology of dental caries because ETE could possibly increase cariogenic contact[43]. 
Orofacial manifestations of MBS are quite complicated. The greatest challenge was to perform dental treatment in such a small space due to limited mouth opening (Figure 3B). The impaired functions of the tongue and masticatory muscle restricted the use of standard handpieces and instruments and prevented an adequate amount of light from entering the oral cavity. It is important to note that MBS cannot be cured, and the most effective method for prevention and treatment is to remove some of the complications by feasible means. Therefore, early diagnosis and dental evaluation are fundamental for MBS patients to reestablish aesthetics, function, and self-esteem. In particular, multidisciplinary cooperation is indispensable to determine an appropriate treatment plan. In this context, dental professionals must obviously carry out periodic controls for the frequent buccodental disorders found in this group of patients during the patients’ entire lifetime.

CONCLUSION
Although patients with MBS cannot be cured, knowing and clarifying the loop-mediated association among oral complications of MBS is essential to perfecting treatments. Early tooth eruption, which may contribute to the etiology of dental caries, is a potentially new clinical manifestation of this syndrome. Multidisciplinary cooperation is indispensable in determining an appropriate therapy plan. Then the manifestations of this syndrome can be managed with correct diagnosis and prompt follow-up.
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Figure Legends
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Figure 1 Clinical manifestations of Moebius syndrome. Art adapted from BioRender.
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Figure 2 Pretreatment intraoral photographs. A: Right lateral view; B: Left lateral view; C: Frontal view; D: Occlusal view of the maxillary arch; E: Occlusal view of the mandibular arch.
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Figure 3 Extraoral facial photographs. A: Frontal photograph; B: Limited mouth opening; C: Tongue malformation.
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Figure 4 Initial panoramic image (2019).
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Figure 5 Posttreatment intraoral photographs. A: Right lateral view; B: Left lateral view; C: Frontal view; D: Occlusal view of the maxillary arch; E: Occlusal view of the mandibular arch.
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Figure 6 Two-year follow-up photographs.
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Figure 7 Two-year follow-up panoramic image (2021).
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Figure 8 Interactions among oral complications of Moebius syndrome. MBS: Moebius syndrome.
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