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 Abstract

There are several methods of addressing chronic rhinitis (CR), including the use of various drugs and 

medications. However, other non-pharmacological methods of improving paranasal function have 

recently become available, such as balloon sinuplasty. This case report describes the resolution of CR in a 

12 yr. old girl, using biomimetic oral appliance therapy (BOAT). In this case, treatment was completed 

over a period of 24 months. During this time, the patient showed less rhinorrhea, improved nasal 

breathing and regression of adenoidal hypertrophy. In addition, the patient's head posture, facial 

appearance and dental occlusion improved along with better sleep. Biomimetic oral appliance therapy 

may be bene�icial in young patients with chronic rhinitis.
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Introduction

 Common pathologies of the pediatric nasal and paranasal sinuses are typically in�lammatory in 

nature. These diseases include acute and chronic rhinosinusitis, allergic rhinitis, and adenoidal 

hypertrophy. Chronic rhinosinusitis (CRS) can be de�ined as in�lammation of the nasal and sinus mucosae 

for over 12 weeks. However, nasal obstruction can also cause disturbed facial growth. Therefore, 

descriptions of diseases of the nose and paranasal sinuses might also take midfacial growth into account 

[1].Chronic rhinitis (CR) is a common disorder and allergic rhinitis (AR) is a risk factor for CR [2]. It is 

known that AR is an allergen-driven, mucosal, in�lammatory disease, which is modulated by 

immunoglobulin E (IgE). Clinically, pediatric and adult patients with AR present with sneezing, 

rhinorrhea, nasal itching, nasal congestion and postnasal drainage. The most effective drugs for the 

treatment of AR are antihistamines and topical glucocorticoids, including intra-nasal formulations, such 

as azelastine hydrochloride and �luticasone propionate [3]. But, despite the availability of several 

pharmaceutical options, relief of symptoms such as nasal obstruction is often limited, and local adverse 

reactions are not uncommon [4]. However, recently, Hopkins et al. [5] reported that over 60% of patients 

treated with balloon sinuplasty note subjective improvement in AR symptoms. On the other hand, 

Saunders et al. [6] reported that speci�ic structural changes can occur in CRS. For example, adults with 

CRS are more likely to develop it on the side with a more laterally-positioned uncinate process. Thus, 

structural modulation of the nasal cavity might be an alternative method of addressing various nasal  
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diseases, including CR. Therefore, a case report of biomimetic oral appliance therapy (BOAT) to address a 

pediatric case of CR is presented. 

Case Report

 This case report refers to a 12 yr. old Korean female (Fig. 1) whose parents gave informed consent 

and signed a patient release form, and her rights were protected by the Declaration of Helsinki (1964). 

She initially presented to our dental of�ice where a medical screening evaluation revealed a history of CR 

and rhinorrhea. Further history-taking discovered a history of mouth breathing; chronic, fever-like 

symptoms, and poor academic performance in school due to “brain fog”. 

Examination and Assessment

 Physical and radiographic evaluations were undertaken, including facial and intra-oral 

photography, which revealed the following �indings; 

Long face phenotype (Fig. 1) 

Forward head posture (Fig. 2) with counterclockwise rotation of the head (Fig. 2).

Anterior crowding of the maxillary teeth with mild torus palatinus and bilateral torus  mandibularis 

(Figs. 3a and 3b).

Nasal obstruction (Fig. 4).

Adenoidal hypertrophy (Fig. 5).

Diagnosis

The working and differential diagnoses in this case included;

Adenoid facies 

Class I malocclusion with anterior crossbite

Maxillary hypoplasia 

Sleep bruxism

Obstructive sleep apnea with hypersomnia

Therefore, a comprehensive treatment plan was formulated as noted below.

Treatment

 The patient was advised to improve her sleep hygiene, including going to bed by 10pm. She was 

also instructed on keeping her lips closed as much as possible, particularly while at rest. In addition, 

nutritional counseling was implemented. Next, a biomimetic, upper appliance was prescribed (DNA 

appliance®, Fig. 6). This appliance system is designed to correct maxillo-mandibular development in 

both children and adults [7-13]. The patient was instructed to wear the device during the late afternoon 

after school, during the early evening and at nighttime during sleep (for approx. 12-16hrs. in total), but 

not during the day and not while eating, partly in line with the circadian rhythm of tooth eruption [14]. 

The patient reported for review every 4 weeks, approximately. At each monthly follow-up, examination 

for the progress of midfacial development was recorded. Adjustments to the device were also performed 

to optimize its ef�icacy. Only gentle pressures were transmitted to the teeth, and the functionality of the 

device was checked with the subject activating a mild force on biting. The patient was encouraged to 

maintain the protocol until the end of treatment.   
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Results

 After 18 months of active treatment, the patient reported a resolution of CR and rhinorrhea, 

better nasal breathing, better sleep and no more “brain fog”. In addition, she noticed an improved facial 

appearance and smile esthetics (Fig. 7). Therefore, after a further 12 months we found;

       Improved facial phenotype (Fig. 7) 

Improved head posture (Fig. 8) 

Resolution of malocclusion and anterior crossbite (Figs. 9a and 9b)

Decreased nasal obstruction (Fig. 10), suggesting an improved upper airway.

Resolution of adenoidal hypertrophy (Fig. 11), suggesting an improved upper airway.

Discussion

 Studies evaluating 2D cephalographs for the effects of rapid maxillary expansion (RPE) in 

actively-growing children report both a widening of the maxilla and the base of the nose, so that the nasal 

cavities are larger at the end of treatment [15]. However, during RPE the sutures that unite the two halves 

of the midface are split apart, and the process of bone fracture healing ensues. In contrast, the BOAT 

protocol used in this study maintained sutural integrity, whilst simultaneously producing craniofacial 

enhancement (Figs. 7-8). It is likely that BOAT promotes circum-maxillary sutural remodeling (induced 

midfacial morphogenesis) by inducing a biomolecular response that deploys the same physiologic 

mechanisms used in passively-growing adults, undergoing an osteogenetic-orthodontic protocol [16]. In 

osteogenetic-orthodontics, we suggest that the mechanisms of sutural homeostasis are evoked that 

produce an enhanced midfacial complex as evidenced by the growth of the nasal cavity in adults [17]. The 

changes in facial growth and development that BOAT putatively induces is a phenomenon that is in line 

with the spatial matrix hypothesis [18]. These changes in the functional space of the nasal cavity include 

dento-alveolar and midpalatal responses associated with a wider maxillary arch and a broader smile, 

which also enhances facial esthetics. Therefore, improved facial form (esthetics) and functional spaces 

(such as the nasal airway) are evident (Figs. 7-8 and 10-11). Thus, BOAT may be an alternative treatment 

choice for pediatric cases of CR. However, Evcimik et al. [19]noted that adenoidal hypertrophy may be 

associated with comorbid conditions, including sleep apnea and chronic sinusitis. Furthermore, these 

conditions are more common among children with allergic diseases. Han et al. [20] identi�ied novel risk 

factors for the development of allergic rhinitis in Korean schoolchildren. On the other hand, Stenner [1] 

suggested that adenoids might actas a reservoir for recurrent infections of thenose and nasal sinus, and 

nearly 70% of children with rhinosinusitis bene�it from adenoidectomy. Not surprisingly, Warman et al. 

[2] reported improvements in rhinitis secondary to adenoidectomy in children. In our study, we noted 

regression of adenoidal hypertrophy (Fig. 11) and this �inding may have helped in the resolution of CR in 

this case. Therefore, further research is required to ascertain the relationship between CR and adenoidal 

hypertrophy, including the mechanism by which adenoidal hypertrophy is resolved. 

Conclusion

Biomimetic oral appliance therapy may be considered in pediatric patients with chronic rhinitis.
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