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Limitations and future challenges of dental care
support policies for persons with disabilities:
A stakeholder perception survey for sustainable

access to dental healthcare
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Purpose: This study examined stakeholder perceptions of dental care support policies for persons with disabili-
ties in Korea to assess policy effectiveness and to derive directions for a sustainable oral healthcare system.
Materials and Methods: A structured online survey was administered to two groups: dental professionals (provid-
ers) and persons with disabilities and related persons (users). After excluding incomplete responses, 210 providers
and 60 users were analyzed. Descriptive statistics (frequencies and percentages) were computed for both groups.
Results: Both groups strongly agreed on the necessity of the special-care dental centers (97.1% vs 95.0%), the den-
tal home-doctor pilot program (93.4% vs 90.0%), and the insurance add-on fee system (96.2% vs 98.3%). Among
providers, policy knowledge tended to increase with clinical experience and patient volume (difference up to
18.8%p). Providers prioritized workforce and facility shortages, whereas users prioritized facility shortages and
difficulty in transportation and access.

Conclusion: Although consensus on the necessity of these policies is well established, substantial gaps remain in
actual accessibility and perceived benefit. Based on these findings, it is hoped that more efficient and sustain-
able policies will be established and implemented, centered on organizations that can incorporate the voices of
stakeholders. (J Korean Dent Assoc 2026; 64(9): 300-306)
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Table 1. General characteristics of the providers (total number
=210)

Group Number  Percentage %)

Sex Male 87 414
Female 123 58.6

Age 20s 10 48
30s 62 29.5
40s 93 443

50~ 45 215

Occupation Dentist 156 743
Dental hygienist 47 224

Public institution/ 1 05

civil servant
Other (unspecified) 6 2.9

‘Public institution/civil servant refers to respondents employed at
government agencies (e.g., Ministry of Health and Welfare, Health
Insurance Review and Assessment Service). ‘Other (unspecified)
refers to respondents who selected the free-text occupation field
but did not specify a distinct occupation.
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Table 2. Perceived necessity, utilization, and awareness of major policies (unit: %)

Indicator Special-care dental center Dental home-doctor pilot Insurance add-on fee

Providers Necessity 97.1 93.4 96.2

Users Necessity 95.0 90.0 98.3
Non-utilization 61.7 85.0 -
Awareness - - 38.4

Table 3. Providers' policy-knowledge correct-answer rate by clinical experience, across knowledge domains (unit: %)

Clinical experience

High Moderate Low/none
(N=84) (N =48) (N=78)
Basic understanding of disability 57.1 47.9 41.0
Understanding of special-care dental centers 65.5 56.9 498
Understanding of the dental home-doctor pilot program 619 53.1 519
Understanding of the insurance add-on fee system 63.5 52.1 470
Overall average 63.1 54.5 482
Table 4. Priorities for policy improvement (weighted scores)
Priority Providers Users

1 Workforce and facility shortage (388) Facility shortage (95)

2 Realistic fees and financial support (369) Difficulty reaching dental clinics/transport (83)

3 Access and regional imbalance (211) Realistic fees and treatment-cost support (70)

4 - Workforce shortage (61)

Weighted scores derived from ranked priorities: higher scores indicate higher priority.

63.5%(Z-2)oN A 47.0%(Z2)2 2F 16.5%p= 7F %L, AT} Table 5. Requested members of the policy deliberation body (%)
Z2)9] AJHALY o]sf J o] A= 10.0%pE 7H Akt

Member Providers  Users

AZ7HTE A Al 55(388%), &7 @4 ¢ Dental professional organizations 88.1 66.7
A1 EHl(3697), M4 % AY 32118 4H Administrative agencies 75.7 61.7
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Table 6. Comparison of key perceptions between providers and users

Dimension Providers (N = 210)

Users (N = 60)

Necessity (3 policies, mean)
Perceived effectiveness/benefit Effective 61.0%
Add-on fee awareness
Top improvement priority

Preferred governance lead

Central body/cycle

Very high (93 - 97%)

Knowledge rises with experience
Workforce/facility, fees
Dental orgs + administration

Central center, quarterly

Very high (90 - 98%)
Helpful 81.7%
Awareness only 38.4%
Facilities, transportation
Disability/family groups

Central center, quarterly
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Efficacy of preoperative sclerotherapy in the surgical
management of buccal venous hemangioma: A case report

Si-On Choi

1 Dae Ho Leem

I Jeong-Kui Ku'®'1?

Department of Oral and Maxillofacial Surgery, Jeonbuk National University Hospital, Jeonju, Korea
Department of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul National University Bundang Hospital, Seongnam, Korea

Sclerotherapy has emerged as a valuable adjunctive therapy in the management of venous hemangioma. Scle-
rosant agents induce endothelial damage, leading to fibrosis and obliteration of the vascular lumen, ultimately
reducing blood flow to the lesion. In this case report, we present a patient with a venous hemangioma of the
buccal mucosa who underwent four sessions of sclerotherapy with limited lesion regression. However, during
subsequent surgical resection, intraoperative bleeding was minimal and postoperative healing was uneventful,
suggesting that sclerotherapy contributed significantly to surgical hemostasis. This report highlights the potential
role of preoperative sclerotherapy in facilitating the safe resection of oral venous hemangiomas. (J Korean Dent

Assoc 2026, 64(9): 307-311)

Key words : Sclerotherapy; Hemangioma; Mouth Mucosa; Sodium Tetradecyl Sulfate; Hemostasis, Surgical

Introduction

Oral venous hemangiomas are benign tumors that
develop due to endothelial cell proliferation. Although
oral venous hemangiomas are relatively rare, when they
do occur, they show a predilection for the lips, tongue,
buccal mucosa, and palate. According to Mulliken and
Glowacki classification system in 1982", “hemangiomas”
are true neoplasms characterized by proliferation and
increased rates of endothelial cell turnover, while “vas-
cular malformations” are localized anomalies due to de-
fects in vascular morphogenesis with normal rates of cell

turnover.
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Therapeutic strategies for oral venous hemangiomas
include pharmacologic agents such as beta-blockers
(e.g., propranolol), corticosteroids, surgical excision, and
more recently, sclerotherapy using agents such as so-
dium tetradecyl sulfate (STS). Sclerosing agents work by
damaging the vascular endothelium, causing thrombosis
and subsequent fibrosis, leading to vascular occlusion. In
2018, systematic review by Kristina R. Asdahl et al. re-
ported that sclerotherapy is a safe, efficient, and good
treatment method for venous malformation. However,
complications including swelling, pain, inflammation,
and skin blistering can occur?. Notably, the incidence of
facial nerve paralysis is higher with ethanol (up to 18%)
compared to other sclerosants (0-6%). Additional studies
support its efficacy across a range of vascular anomalies,
particularly when used in conjunction with surgical in-
tervention??.,

This report evaluates the clinical impact of STS sclero-

therapy as a preoperative intervention for a buccal ve-
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nous hemangioma, with specific focus on its effects on

lesion vascularity and intraoperative hemostasis.

Case Report

A 57-year-old male was referred to the department
with a persistent submucosal mass on the left buccal mu-
cosa (Fig. 1). Fine-needle aspiration yielded bloody fluid,
consistent with a vascular lesion. The lesion was diag-
nosed clinically as an oral venous hemangioma.

Sclerotherapy was initiated using 3% sodium tetra-
decyl sulfate (Fibrovein 61.22 mg/mL; 30 mg as STS, STD
Pharmaceutical Product Ltd., Hereford, UK). lcc of 3%
Fibrovein was used on the lesion for 4 months at 1 month
intervals. Reduction in lesion size was noted after the first
two sessions, but subsequent injections yielded no fur-
ther significant change.

Given the plateau in response, surgical excision was
planned under local anesthesia. Routine draping was
performed after injection of 1:100,000 lidocaine mixed
with epinephrine. To avoid injury to Stensen’s duct, a

horizontal mucosal incision (1.5 cm) was made hori-

zontally on the buccal mucosa below the duct (Fig. 2A).
Blunt dissection was used to approach the buccal space,
and buccal fat was pulled to expose the lesion to prevent
bleeding (Fig. 2B). The lesion was resected through blunt
dissection, and the inside of the mass appeared to be ad-
hered to buccal fat (Figs. 2C and D). The lesion was care-
fully excised and bleeding during surgery was not notable
(Fig. 2B). Postoperative healing was uneventful.

Gross examination revealed pearl-like, firm nodules
on both the external and internal surfaces of the le-
sion, measuring 2 mm and 5 mm in diameter, respec-
tively (Fig. 3).

Histopathological analysis confirmed the diagnosis of
oral venous hemangioma. Microscopy revealed fibrotic
and partially calcified venous channels surrounded by
congested capillaries, with the pearl-like nodules identi-
fied as dystrophic calcifications within sclerosed vascular

lumens (Fig. 4).

Discussion

Sclerotherapy using sodium tetradecyl sulfate pro-

Fig. 1. A and B. Clinical images of extra/intraoral lesion site. C. Enhanced facial computed tomography
imaging shows hypoattenuation lesion adjacent to the left buccal mucosa.

Fig. 2. A. Incision was made horizontally below the Stensen’s duct. B. Buccal fat was exposed through blunt
dissection. C and D. The excised lesion measured approximately 3.5 cm in size and demonstrated adhesion
to the buccal fat. E. Postoperative image shows no remarkable findings.
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Fig. 4. Histopathological findings of

motes endothelial disruption, thrombotic occlusion, and
subsequent fibrosis of low-flow vascular anomalies. In
the current case, while complete lesion regression was
not achieved through sclerotherapy alone, the pretreat-
ment effectively diminished vascularity and provided a
near bloodless operative field, which is a considerable
advantage in highly vascularized intraoral sites.

Numerous studies support the utility of sclerotherapy
as a minimally invasive modality in managing vascular
lesions of the head and neck. Resmije et al. documented
favorable outcomes with minimal complications in oral
hemangiomas treated with sclerosants”. However, com-
plete lesion resolution remains challenging in venous
malformations due to the complexity of their vascular
channels*.

Various sclerosants have been employed for the treat-
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the resected oral venous hemangioma following STS sclerotherapy.
A. Blood vessel with dystrophic calcification (H&E stain; original magnification x100). B. Venous hem-
angioma characterized by dilated vascular spaces lined by flattened endothelial cells (H&E stain; original
magnification x200). C. Vascularized fibroadipose tissue containing small-caliber vascular channels (H&E
stain; original magnification x200).

b

ment of oral venous hemangiomas, each exhibiting dis-
tinct mechanisms of action, efficacy profiles, and compli-
cation risks. STS, a detergent-based sclerosant, has been
widely used in head and neck lesions due to its relatively
favorable safety profile and moderate efficacy”. Polido-
canol, another detergent agent, has demonstrated lower
post-procedural discomfort and inflammation, making
it particularly suitable for lesions in sensitive anatomi-
cal zones”. STS and polidocanol had lower success rates
(35-50%) but were associated with fewer adverse events®.
In contrast, absolute ethanol, a potent dehydrating agent,
has shown superior efficacy in lesion regression (up to
66% complete response) but carries a significantly higher
risk profile, including dermal necrosis, neuropathy, and
systemic toxicity?.

STS offers several advantages in the treatment of oral



venous hemangioma. Compared with ethanol, STS
causes less tissue necrosis, nerve injury, and systemic
toxicity, making it particularly suitable for lesions lo-
cated in anatomically sensitive regions of the oral cav-
ity?. Common adverse effects include transient pain,
swelling, localized inflammation, and occasional super-
ficial ulceration, which are generally self-limiting”'”. In
contrast, ethanol-based sclerotherapy has been associ-
ated with significantly higher rates of severe complica-
tions including skin necrosis and cranial nerve injury?.
Therefore, STS is often preferred when preservation of
adjacent functional structures is critical. Previous studies
have demonstrated the safe use of STS in various intra-
oral locations including the tongue, lips, buccal mucosa,
and floor of the mouth'’. Although temporary swelling
following injection may be more clinically significant in
the tongue because of the potential risk of airway com-
promise, STS has generally shown a favorable safety pro-
file when administered in appropriate doses with care-
ful postoperative monitoring'®'". Therefore, STS can
be considered a reliable sclerosant for low-flow venous
hemangiomas involving major oral soft tissues™'?.

A systematic review and meta-analysis by De Maria et
al.”? further highlighted that the overall treatment suc-
cess rate across sclerosants is approximately 83%, with
ethanol outperforming other agents in efficacy but at the
cost of increased adverse event incidence (up to 18%).
Meanwhile, STS and polidocanol reported lower regres-
sion rates (35-50%) but were associated with fewer com-
plications, making them preferable in functionally or
aesthetically critical areas. Bleomycin, a cytotoxic anti-
neoplastic agent, has been employed primarily in pedi-
atric populations with promising outcomes, though con-

.

cerns regarding cumulative pulmonary toxicity remai
Recent innovations such as bleomycin electrosclerother-
apy (BEST) have demonstrated enhanced lesion control

via electroporation-facilitated drug delivery, showing
3)

potential in treatment-resistant cases'

In the present case, histological evaluation revealed
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fibrotic transformation and dystrophic calcification of
vascular structures, consistent with the tissue response
to repetitive sclerotherapy. These findings support the
concept that even when size reduction is suboptimal,
pretreatment with sclerosants can significantly mitigate
intraoperative bleeding and facilitate safe resection. Ul-
timately, the selection of an optimal sclerosant should be
individualized, taking into account anatomical location,
lesion size and flow characteristics, as well as patient-
specific factors such as age, comorbidities, and toler-
ance to potential side effects. For intraoral venous hem-
angioma requiring surgical intervention, STS remains a
clinically effective and well-tolerated option, particularly
when used in a multimodal treatment strategy.

At our institution, treatment selection for oral venous
hemangioma is based on lesion size, anatomical loca-
tion, symptoms, and expected surgical morbidity. Small,
well-circumscribed lesions ({1 c¢m) are generally man-
aged by surgical excision alone when complete removal
can be achieved with minimal functional or esthetic
compromise. Diffuse lesions or lesions involving criti-
cal structures are initially treated with sclerotherapy. For
medium-sized lesions (approximately 1-3 cm) in which
surgical excision is anticipated to be associated with in-
creased bleeding risk, preoperative sclerotherapy is per-
formed to reduce lesion vascularity, followed by delayed
surgical excision if residual disease persists. This com-
bined approach aims to maximize lesion control while
minimizing operative morbidity>!?.

While sclerotherapy alone may not achieve complete
lesion regression in all oral venous hemangiomas, its
preoperative application can substantially reduce intra-
operative bleeding and enhance surgical feasibility. This
case supports the incorporation of sodium tetradecyl
sulfate sclerotherapy into a comprehensive management

approach for intraoral vascular lesions.
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Biofluorescence-guided oral care for hospitalized
geriatric patient with pneumonia: A case report
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Effective detection and removal of pathogenic oral biofilm in hospitalized geriatric patient are important for pre-
venting aspiration pneumonia. This case report describes the clinical application of biofluorescence-based tech-
nology for immediate assessment of oral hygiene status and biofluorescence-guided oral hygiene care in a hos-
pitalized geriatric patient with pneumonia. The thickness and extent of oral biofilm were difficult to determine
by visual inspection; however, biofluorescence imaging revealed red biofluorescence across multiple regions of
the oral cavity. Based on these findings, mechanical and chemical biofilm control was performed at the bedside
by a dental professional. Following oral care, the red biofluorescence observed before intervention was no longer
present, allowing objective evaluation of biofilm removal. These findings suggest that biofluorescence enables
real-time visualization of pathogenic biofilm and objective monitoring of changes in oral hygiene, improving the
objectivity of oral hygiene assessment and supporting quality improvement in oral care for hospitalized patients.

(] Korean Dent Assoc 2026, 64(9): 312-318)

Key words : Biofilms; Fluorescence; Quantitative Light-Induced Fluorescence; Frail Elderly; Dental Care

Introduction

Pneumonia in older adults is a serious disease associ-
ated with high hospitalization rates, morbidity, and mor-
tality”. Hospitalized patients are particularly vulnerable
to deterioration in oral hygiene due to high care depen-
dency, limited access to dental services, and difficulties
in maintaining self-performed oral care?. Impaired oral
functions such as dysphagia or reduced salivary clear-
ance can further promote oral biofilm accumulation and
the formation of membranous substances on the oral

mucosa’®. Oral biofilm may serve as a reservoir of respi-
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ratory pathogens that can be aspirated into the lower air-
way, contributing to pneumonia development in vulner-
able individuals*”. Professional oral care has been shown
to reduce pneumonia in immunocompromised older
adults*?; therefore, accurate identification and control of
pathogenic oral biofilm are essential in this population.
Plaque-disclosing agents are widely used for visu-
alization; however, their use may be limited by proce-
dural complexity, soft-tissue staining, patient discomfort,
and aspiration risk in bedridden patients”. Quantitative
light-induced fluorescence (QLF) technology enables vi-
sualization and quantification of dental biofilm maturity
based on biofluorescence®. QLF devices induce red bio-
fluorescence (RF) from endogenous fluorophores such as
protoporphyrin IX, allowing visualization of pathogenic
biofilm” (Fig. 1). Recent studies have also reported RF

biofilm on oral mucosal surfaces, suggesting the poten-
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Mature

Visible light oral biofilm

(405nm)

for enhancing
red biofluorescence

Red biofluorescence

Fig. 1. Schematic principle of oral biofilm detection using
quantitative light-induced fluorescence (QLF).

tial of QLF for assessing oral hygiene status in extremely
10)

frail individuals

However, studies applying biofluorescence technol-
ogy to oral hygiene care (OHC) in hospitalized patients
remain limited. Therefore, this study proposes a bioflu-
orescence-guided oral care program termed Qray Moni-
toring Oral Care (QMOC), a systematic OHC program
integrating real-time visualization, biofilm control, and
reassessment. QMOC enables visualization of pathogenic
biofilm and provides immediate visual feedback during
intervention. This report describes the clinical applica-
tion of QMOC for detecting and controlling pathogenic
oral biofilm in a hospitalized geriatric patient with pneu-
monia and explores the potential role of biofluorescence

for improving OHC in ward-based clinical settings.

Case Report

This report was approved by the Institutional Review
Board (IRB) of Yonsei University Dental Hospital (IRB No.
2-2021-0053). Informed consent for publication was ob-
tained from the patient’s legal representative due to the
patient’s vulnerable condition.

A 78-year-old female hospitalized with pneumonia

had a medical history of Parkinson’s disease and was un-
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dergoing hemodialysis for end-stage renal disease. She
was bedridden due to severe physical decline and unable
to communicate because of markedly impaired cognitive
function. She also had dysphagia and received medica-
tions and enteral nutrition through a nasogastric tube.

A dentist visited the ward to perform an oral examina-
tion and establish an oral care plan. The Qraycam Pro
(AIOBIO, Seoul, Korea) was used at the bedside to de-
tect and monitor oral biofilm as part of QMOC. The oral
cavity was extremely dry with noticeable oral malodor,
reflecting poor oral hygiene. Thick oral biofilm was pres-
ent on the teeth and at multiple oral sites, including the
tongue dorsum, palate, and oral vestibule (Fig. 2). On vi-
sual inspection, the distribution and extent of mucosal
biofilm were difficult to determine (Fig. 2 upper), where-
as biofluorescence imaging (BFI) clearly revealed muco-
sal biofilm as RF, indicating pathogenic biofilm (Fig. 2
lower).

OHC was performed by a trained dental hygienist ac-
cording to a previously reported protocol”. The pro-
cedure focused on oral moisturizing and mechanical
and chemical biofilm control. Artificial saliva substitute
(Dry-mund, Dong-A Pharm, Seoul, Korea) and 0.12%
chlorhexidine solution (Hexamedine, Bukwang Pharm,
Seoul, Korea) were used as moisturizing and antimi-
crobial agents, respectively. Mechanical biofilm control
was performed using a sponge brush (OK ORAL®, SO-
MOS International, Seoul, Korea), a manual toothbrush
(Ruscello P20S, GC Fuji, Tokyo, Japan), and an interdental
brush (Ruscello, GC Fuji, Tokyo, Japan).

Before oral care, the patient’s head was elevated to re-
duce the risk of aspiration. Because the oral cavity was
severely dry, a moisturizing agent was first applied using
a sponge brush. The sponge brush was then soaked in
0.12% chlorhexidine solution, excess fluid was removed
with gauze, and the oral cavity was gently wiped to re-
move gross debris and contaminated secretions. De-
tached biofilm and debris were continuously suctioned

using the bedside wall suction system. Tooth brushing



Fig. 2. Extensive adherent oral biofilm visualized using quantitative light-induced fluorescence (QLF). Upper:
white-light images; lower: biofluorescence images. Biofluorescence imaging enabled clearer identification of the
distribution and extent of red biofluorescence-emitting biofilm.

-

Pre-cleaning

During cleaning

Post-cleaning

Fig. 3. Clinical application of Qray Monitoring Oral Care (QMOC). A. Pre-cleaning. B and C. During cleaning. D.
Post-cleaning. Upper panels: white-light images; lower panels: corresponding biofluorescence images. Residual
adherent biofilm that was not clearly distinguishable under white light (yellow arrowheads) showed red fluores-
cence emission on biofluorescence imaging (white arrowheads).

was subsequently performed along the gingival margin
and interdental areas. Finally, the oral cavity was wiped
again with a sponge brush to collect residual contami-
nants, as oral rinsing was not feasible. During the pro-
cedure, QLF examination was used to detect residual RF
biofilm in real time and guide OHC (Fig. 3). Although
biofilm removal appeared complete on visual inspec-
tion, BFI revealed residual biofilm (Figs. 3B and C). Oral
care was repeated until no biofilm was detected by either
visual inspection or BFI (Fig. 3D). QMOC was contin-
ued until the targeted removable biofilm on both tooth
surfaces and mucosal surfaces was no longer clinically
detectable, as assessed by visual inspection and BFL. A

moisturizing agent was subsequently applied to the oral
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tissues (Fig. 3D).

To quantitatively assess the changes before and after
QMOC, Multi-Chromatic Analysis (MCA) was addition-
ally performed using LINKDENS (AIOBIO, Seoul, Korea).
Figure 4 presents a representative application of MCA to
adherent palatal biofilm. The analysis was conducted in
nine oral regions, including the six dental sextants, right
and left buccal mucosa, and palate. For each region, the
pixel proportions of green, yellow, and red areas were
calculated from the biofluorescence images. Values are
presented as the mean * standard deviation across all
analyzed regions. The red area, classified in the MCA as
a high-risk area indicating a relatively greater need for
oral care, decreased from 17.29 £ 14.75% before QMOC



Pre-cleaning

2022-06-22

40.9%

® GREEN (9.0%) ® YELLOW (50.0%) ® RED (40.9%)

Post-cleaning

92.5%

® GREEN (92.5%)

YELLOW (71%) ® RED (0.5%)

Fig. 4. Representative application of Multi-Chromatic Analysis (MCA) for quantitative assessment of oral biofilm on the palate
pre- and post- cleaning. A and C. Biofluorescence images with selected regions of interest (ROIs). B and D. Color-classified
mapping images. The lower bar graphs show the pixel proportions of green, yellow, and red areas within each ROL

to 1.23 + 1.23% after QMOC, corresponding to a 16.06
percentage-point decrease and an approximately 92.9%
relative reduction. Conversely, the green area, classified
as a low-risk area, increased from 49.66 + 26.95% before

QMOC to 94.08 + 4.71% after QMOC.

Discussion

This report describes a clinical case demonstrating
real-time detection and control of oral biofilm using
biofluorescence in a hospitalized geriatric patient with
pneumonia. QMOC enabled identification of mucosal
biofilm that could be overlooked during visual inspec-
tion and allowed immediate confirmation of intervention
outcomes. Thus, unlike conventional OHC, QMOC inte-
grates real-time visualization, targeted biofilm removal,
and objective post-intervention assessment within a sys-
tematic care process.

The QMOC protocol was based on QLF technology,
which utilizes biofluorescence phenomena. Previous
studies have demonstrated significant correlations be-
tween QLF-based plaque detection and conventional
plaque-disclosing methods, particularly for mature

and pathogenic dental biofilm®!'™¥

. Biofluorescence-
based assessment can provide information not only on
plaque distribution but also on its thickness and maturity

through RF intensity, enabling more objective and re-
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producible assessment®. These findings suggest that RF
not only serves as a useful visual indicator for detecting
pathogenic biofilm but can also be used to evaluate the
distribution and severity of biofilm through quantitative
RF parameters, such as 4R'. Moreover, RF has been
observed on both dental hard tissues and soft tissues,
including the tongue dorsum and oral mucosa, support-
ing its potential application beyond conventional dental
plaque assessment'®>!7.

However, most previous studies have involved relative-
ly healthy adults. Highly dependent bedridden patients
have distinct oral conditions, including reduced salivary
flow, retained secretions, impaired self-cleansing, and
frequent biofilm accumulation on mucosal surfaces®'®'.
Therefore, the applicability of biofluorescence-based
biofilm detection should be further validated in this pop-
ulation. In the present case, RF functioned as a clinical
decision-making indicator by identifying biofilm before
care, guiding targeted removal, and allowing immediate
reassessment after care. The clinical significance of this
case therefore lies in translating a previously validated
biofluorescence-based assessment approach into a real-
time bedside OHC protocol for a vulnerable hospitalized
patient.

Variability in OHC quality may arise from differences
in operator expertise. Dental professionals are generally
more experienced in assessing the oral environment and

identifying biofilm®, and previous studies have reported



better oral or respiratory outcomes when professional
oral care was delivered by dental personnel than when
routine care was provided by general nursing staff*?".
These findings suggest that improved clinical outcomes
may depend on the accurate identification and removal
of pathogenic biofilm, as inadequate identification of
biofilm targets may limit the effectiveness of oral care
interventions.

Previous research has also emphasized the importance
of objective oral assessment and high-quality OHC in
reducing pulmonary infection and mortality in critically
ill patients®. From this perspective, QMOC may help
standardize the care process by providing a common
visual criterion for identifying biofilm and confirming
its removal. Real-time visualization may also facilitate
detection of residual biofilm, including in anatomically
difficult regions such as the oropharyngeal area, while
reducing unnecessary repeated manipulation.

Meanwhile, mucosal biofilm appeared as a membra-
nous substance adherent to the mucosa and was diffi-
cult to remove by simple cleansing. Such biofilm is com-
monly observed in long-term hospitalized patients with
impaired oral function'® and may serve as a reservoir for
respiratory pathogens associated with pneumonia. Stud-
ies of respiratory specimens from patients with pneu-
monia have identified not only major respiratory patho-
gens but also periodontal anaerobic bacteria, including
Prevotella and Fusobacterium’, while oral Streptococcus
species have been reported at higher abundance in bron-
choalveolar lavage fluid from patients with pneumonia,
particularly in suspected aspiration pneumonia®. These
findings support the clinical importance of recognizing
and managing mucosal biofilm in vulnerable patients.

RF in biofilm is primarily attributed to porphyrin me-
tabolites produced by late-colonizing bacteria during the
heme biosynthesis pathway in mature biofilm”. Previous
studies have reported a greater abundance of Gram-
negative anaerobic bacteria in RF-positive biofilms and

increasing RF intensity with biofilm maturation®”. There-
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fore, the RF observed in this case may reflect mature bio-
film containing potentially pathogenic anaerobic bac-
teria, although the microbiological composition of the
biofilm was not directly evaluated. Certain respiratory
pathogens also exhibit intrinsic autofluorescence, sug-
gesting additional potential for biofluorescence-based
monitoring”. Therefore, BFI may represent a clinically
relevant strategy for monitoring oral health in vulnerable
patients. The QLF system is also relatively simple to op-
erate, allowing healthcare providers and caregivers with
limited dental expertise to recognize biofilm and confirm
its removal.

This approach may be particularly relevant for patients
at high risk of infection, including those who are critical-
ly ill, immunocompromised, or receiving radiation ther-
apy. In such patients, poor oral hygiene may increase the
microbial burden around medical devices such as endo-
tracheal or nasogastric tubes and potentially contribute
to systemic or respiratory infection. By incorporating
visual guidance and objective reassessment into OHC,
QMOC may provide a more systematic approach to bio-
film control in these vulnerable populations.

This study has several limitations. First, the microbio-
logical characteristics of RF biofilm were not directly
analyzed. Future studies using molecular approaches
are needed to characterize the microbial composition in
frail hospitalized patients. Second, this report was based
on short-term observation in a single case; therefore,
the long-term clinical impact of QMOC, including sys-
temic infection, socioeconomic burden, and quality of
life, could not be evaluated. Further studies are needed to
investigate these aspects in broader patient populations
and clinical settings.

For broader clinical implementation of QMOC, both
device accessibility and user education should be consid-
ered. To enable non-dental healthcare professionals and
caregivers to consistently use biofluorescence images in
oral care, basic training in image interpretation is need-

ed. Such training may also facilitate multidisciplinary



communication by providing a common visual standard
for recognizing and sharing oral hygiene status. Although
the initial cost of QLF devices may be a practical barrier,
this burden may be reduced by using more affordable
screening devices, such as Qscan Plus™ (AIOBIO, Seoul,
Korea), in combination with smartphone-based imaging
to record and share biofluorescence images.

In conclusion, biofluorescence-guided oral care may
enable real-time detection of pathogenic oral biofilm,
including residual biofilm overlooked by visual inspec-
tion, and objective evaluation of intervention outcomes.
These findings support the potential role of biofluores-

cence in improving OHC in clinical practice.
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Conventionally, sleep duration has been considered the primary metric for evaluating the impact of sleep on
overall health and pain modulation. Extensive evidence exists demonstrating a bidirectional relationship between
sleep duration and pain where both sleep deprivation and excessive sleep contribute to hyperalgesia, neuro-
inflammation, and central sensitization resulting in a U-shaped relationship. This relationship is particularly
evident in pain conditions of the orofacial region which are governed by the trigeminal nerve complex, such
as temporomandibular disorders, burning mouth syndrome, headaches, and neuralgias. However, recent studies
suggest a critical paradigm shift towards sleep regularity which reflects the consistency of the sleep-wake cycle
that could be a more fundamental and independent determinant of systemic homeostasis than absolute sleep
quantity itself. Irregular sleep patterns and circadian misalignment disrupt endogenous pain inhibitory systems
and exacerbate one’s vulnerability to physical pain, psychiatric disorders, and even mortality, regardless of total
sleep hours. Various metrics, including social jetlag, standard deviation of midsleep timing, interdaily stability,
sleep regularity index, and composite phase deviation have been developed to quantify these variations. This
review highlights the emerging clinical significance of sleep regularity in overall well-being and its relationship
with pain management. To effectively manage chronic orofacial pain in dentistry, future research should focus
on standardizing regularity metrics, utilizing digital healthcare wearables for long-term objective monitoring, and
developing personalized chronotype-based interventions. Establishing sleep regularity in a dental patient could
serve as a core therapeutic milestone in breaking the vicious cycle of chronic orofacial pain. (J Korean Dent As-
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Ao 4 o5t d A At BofofAl= = A&A7E
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IRAQl 94F AR glom, H EZo| 1] 552 &

AL SPAITI T A o] pH AT} Aot A
2 gl e 55 Y5H vt Uk

ey 2] A2 e Aol drte gAY
7] = AL A9 Etgel T Al 5
T = A7 AJol & AT ARRlA AlRKsocial jetlag,
JOU E2e HA 714 32 = Agko] SEsHE e

olA|9] d=7| gle{circadian rhythm)& WHA|AH AL
ofl, 4l Ak Uo7t AFgE 710 53240 J3kE vxt
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AAAES 714 ZHold S0 2BL Ko 93 A4

77}t 1) (primary somatosensory cortex)d % ¥4
< HAAHoE FEAT= B, 1A 55 7HA] BTt
9 & 248 dgol= 2FM(hucleus accumbens)d} 4

Alinsula)®] W3- ESFAIZICHY, E3H 1 BEL Qe R
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1) Social Jetlag (SJL)
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3) Interdaily stability (IS)
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SRI= -100 + 200( 1 - 1/4) =

5) Composite phase deviation (CPD)
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Management of sleep-disordered breathing in
dental practice
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Sleep-disordered breathing (SDB) is a prevalent yet frequently underdiagnosed condition associated with substan-
tial cardiovascular, metabolic, and neurocognitive morbidity in adults, as well as impaired growth and behavioral
development in children. Because dentists regularly encounter patients of all ages and routinely examine the oral

and maxillofacial structures that contribute to upper

airway patency, they are well-positioned to participate in

the early identification and multidisciplinary management of SDB. This narrative review summarizes the patho-
physiology and risk factors of SDB and discusses screening tools applicable to the dental office, along with their
diagnostic limitations. The review further outlines the multidisciplinary treatment of SDB and highlights the den-
tist's role in its management. Integrating dentists into the multidisciplinary care team is critical to improving both
sleep and systemic health outcomes. (J Korean Dent Assoc 2026; 64(9): 331-338)
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STOP-Bang questionnaire

Snoring (Do you snore loudly?)

Tiredness (Do you often feel tired, fatigued, or sleepy during
the daytime?)

Observed Apnea (Has anyone observed that you stop breathing,
or choke or gasp during sleep?)

High Blood Pressure (Do you or are you being treated for high
blood pressure?)

BMI (Is your body mass index more than 35 kg/m2?)

Age (Are you older than 50 years?)

Neck Circumference (Is your neck circumference greater than
40 cm?)

Gender (Are you male?)

Fig. 1. STOP-Bang questionnaire
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diatric Sleep Questionnaire

Whlle sleeping does your child+

* snore more than half the time?

- always snore?

- snore loudly?

- have “heavy” or loud breathing?

- have trouble breathing, or struggle with breathe?
ave you ever...

- seen your child stop breathing during the night?
oes your child-

- tend to breathe through the mouth during the day?

- have a dry mouth upon waking up in the morning?

- occasionally wet the bed?
0. - wake up feeling unrefreshed in the morning?
1. -+ have a problem with sleepiness during the day?
12. - has a teacher or other supervisor comment that your
child appears sleepy during the day?
13. Is it hard to wake your child up in the morning?
14. Does your child wake up with headaches in the morning?
15. Did your child stop growing at a normal rate at any time
since birth?
16. Is your child overweight?
This child often...

1.
2.
3
4.
5.
H
6.
D
7.
8.
9.
1

17. - does not seem to listen when spoken to directly

18. -+ has difficulty organizing task and activities

19. - is easily distracted by extraneous stimuli

20. - fidgets with hands or feet and squirms in their seat

21. - is ‘on the go’ or often acts as if ‘driven by a motor’

22. - interrupts or intrudes on others (e.g. butts into

conversations or games)

Fig. 2. Pediatric sleep questionnaire(PSQ)

91715 7% 7] oY £ ek
A9 (upright)3t el A i FAeIE EF=HE=E, A
A 405 K12 4] 5 GjoF 91318 Hhodap) 2o T
A7 SIch®

Cone-beam computed tomography(CBCT)&= 5712] &
goll 0.2 9J3/she 24 Haxial plane) F4E AT

2 7]%0] A2 YAUAL Y 5 U, e ATEY]
& 500 /150 3794 318 24 S Uep. 22l
w ol B3t CBCT B4 +REFo 71o] &

BEAHE el AV AP, BAE Al

7P wro} Aol qEAI7E Qlom), Zog Al Fxke] AAL
Aol whet 71 29] Fe7t TA Febd 4= Q7] mjRo i,
S Fole A7 e 289 UG} asie] 24 Alof v
3 71 2717} AA]5] EoteH, o= HAE FHFEEF
Ao A 52 FegjAl 1:]12) 2]} GAFAAR= TR ZhA] A)
of| A HA(stati) 0.2 FAE| g S 2 AN E HHEER

5t 3.8 F719] 2 54 (dynamic) 7| = W= EO:]TZ]

334

0

L

55 9

Ffo], 7| 280 WS, 24 91 S u)

Q12 WgstA] R ARA 0T At LA o
919 291 ol 483t B FAZ A5 5 o
A2 Agiol SHC AL EEA] SHtEolo} T,

[¢]

534

l

o
E‘

i R

4
I

ll

'—g}o}"ﬂ w9 AR HE
Jolo] Az Aol 7Y S5,
goha 54, sbde 9 Xg Ao
AlF 0 & ook ottt PAHA HEA
7 8o 2= AT A%, A4 &5, = AA| YA
oF S o1t S o R ), FR A
oA E-&- A5t 5ol Atk 59] WYk HAA FHES
59 7Fg =R 9 A F stUe| R, AlF AR 4
7% FH9] 7 - 7129] 52 d(collapsibility
aAA 9 AGE 7hAsks @Al 7|23 B

o]q,zs,z/;).

oS g FHFEEF SAIA 7 Bt

o] & AFE+= A& P ](continuous positive airway
pressure) A|&0[t}. YP7|= +H F 7|=E 5o 9 4
9] F71& FYsto] 71 5HE ol 3¢ A
2 AETA S 9 aol BEst a3k B, 1
AT 28 ks L Ax SolHzg oy
7] A7 <=3 (adherence)”} 30~60%°] HFE= o=
B E|o]0 A A& Fi= W4 X 7o) Yol A&Hog
A71=3r Ak

FY710l =85t FotAY Bre~F5 o w4 Hs
38% SAAE 127 U AA(oral appliance), AHAIA &,
BN eI R vS e 5), 471
A=<(hypoglossal nerve stimulation) ¥ 2F&4] = (GLP-1
T8A AEAIE B3 AlF 719 A=)t Hike] € 4 Qi
70, F5H RS E S (central sleep apnea) 7|14 4]
FHolu Al73shH dgke] A 57t A, 433 AHS]
(adaptive servo-ventilation)t} AtAQ FHo| Az 0 g -8
=HoPY, A7 e A SZF(upper airway resistance syn-
drome)elth o] 5 A% THEEN = s A
OF 17 W AA|7F FE A& o2 AAEG, o)A 4
HEE7go 2] A =oli= el ofB|Ql

¢

“&

2% 9] S

A

e I‘Eﬂ >

g

o

LFCJJZi-l)!—‘

O

N

-~
ol

o,

le_l_.

o]

d7e g

2-1-=

oX |=J

_|

‘8‘

o
=

u} bay

23
5

o5

Zal=
=90

EH7E A

oI

73}, 5:87] a4



3} 5 chp gelo] waste, X|ojst o] wsH )
UL W] RHS WA AL U FEE SULTES B

oA T8t A &4 tijte= Ap2] Al et

‘T‘Eﬂ‘l"

£ A
71‘:!1:1;5']"1‘

2. A3 R H|

1) 7% W ZA](oral appliance)

T W BAE olekE Ao & fR|A7|A 4] 1173
7HIA 7% 37HE FHESHE S HH o0& it o]
= 7120 BHAE 77| A7 | 25 0]
o] 7% ﬂ]dﬂ% 01“1 +8 A5 i I
= Eﬂ-\ﬂ” THR T ES SAfolt, TS S5k o] 4

9}Z}O1WE °k°J 715 ARESH] oAU o] A

5}11 42 7% tieko 2 med 4= gl
2015Lﬂ U]il FHefe}s] 9l nj= A% 0fek3] 9] o] =et
= = HIsh A4, i sHFeESo] fle 9
‘ﬂ”‘é F50| SRpof| A HEA WIS A, 5 A 17,
A Al 7 Ul A A2 BRIt B4, ARl &
ey 24 Vs
]% wEPE

3l &

o Mo
N

N0

Z_.Q_

Ell%
[

E'_O

HEL

o
ﬂlﬁ 40 o

g

o B =
T T O,

2ol A 714 & (prefabricated) 2 tH=
(custom and titratable) A& Hilsk=t],
27} 714320 )3} AHI®} ODIZ ¢ S-9l5HA 7
otk AR, Fet71ol 2185kA] EokAU 31}7} =
oA 7 W AXE Hastth YA, 748 A E 95
At 714 4 I HAR niAEt e 2 7]
AAL Ao LA A 2 Th= o],
T W G| AR ];%}7]%
o}, AR ARG whztAfet
02 FARHA ST 7le} 4
Z30] Hadh= Aol oH, A 7]7 ]

3|
&

FAastal LA 4
, dojd 5 1o}

7 APl PSR, Bt 749 AM8R 8RR} 85.7%
oA WA Wsr BEE Y, W 1119 34 29 1
E glRjol|A] -0J3t M5} B E ek, o]2f3t WislE Zo
7] $1el A & A S84 R ofekZ A AI7 = 2 7
o] =(occlusal guide)2] oFd AR, Bl AEFA 5o] AAEA
ouf®, slol AR 2t 7Fs AAFS] 50%E]

e

& 285k 2] YT, Yu o GRYe 12719
R0 Q4 BAS A, LA sk A 75

249 A AT RAH G TP,

335

=z

Jofl 7HA Bt

Pi](functlonal appliance)= 3371
14 4 WRRHAIE 7N Al figt
Yo} SRl A-E A] sletkZ Ao = QIX|AIA —’F‘?ﬂ
Jol] SERfof Al ARGEl= 17 W R 2F AR A 0 2 ARG
AR = o] X(genioglossus)?] B2 S7HA7]1L 7]
A7, LF AoA= 716548 A7 AHI
]‘:} BEF) 0L ob2 7R A 9] ¥

fop1 J,} 0] 27| & o}x%/ao] =] x] %] QkoF

i‘c‘)‘

A2

ox

N
i
AQ

_

El
ON

N ki
r_>'~l_‘ oX

EOZ;

jss'

ot

_I_4

__'

-\'.Lz.j__
l-ﬂ

L
mlo

uu ol i o Hr o
N

oo
B

5f =12 0 2 A-8-5fof ?}‘:P).

22 Aot A (transverse maxillary deficiency)& 7H
BA WS 3kx}9] 4 AYet - Hrapid maxillary ex-
pansion, RME) & nJUA TR B Aok 8- miniscrew-
assisted maxillary expansion, MARPE)Z &9l A& <+
A o= Y 4 Stk

o]&3t Alerzo] A0, H|7} U]

o I
T ' =

£ Y5IT 1|3 ARG SolA, 750 B 7k 4
A ololXA] gron] 2 % 5F 715 M4 Ak e
I}, 2 ATOIA L Aol B B0 R G013 AHI 7

& B7}E 7]817] ol B E|on, Hiznt obi:
o|= Hleh7} Qi BRI B B ofdi-o] = WAL 8
9 vl o 2 AHI 74t 5 o Qlek. b ok 2ol
0 A8HE F Hogols) Aslelol B4 vilE
B2 NS 0] 92 AT B
$50] ] ghrp,

OOO

=30

al

w2 Feie}t F2of wet ot
g (septoplasty), 7154 Hl
A A HBH= 22250 9]0
o, "0} Ao 2 ’\] E=HE 9 op| o] = AA&0]
AUtt. ok AL} QI F-9IE SRtk TR
Aggoly 153} AA|&(radiofrequency ablation)& £3|

AxA Fulg Saoke 40] AL, A= 7| = 53t

2 3ol ot M A< (maxillomandibular advancement,
MMA) gA] Q3 X7 BIH o2 vE,
Rl ?_]__E'-'_J\é'ag%_‘% HEE AAotal 7713 A

brg At AT Gt o



Aol S0, A2 2o} Ykl 9 ol kAol
Sths A7 Aot #2olls oFE R e WA (drug-
induced sleep endoscopy)& 7|¥HC& &2l
She tikd $4150] /RET Ik, oot
3 sloBe A olgAIA 120 1
7HA71AL, e AN T 259
7% QH/de FIAIRI. Le Fort I A=
k& (sagittal split ramus osteotomy) $HA|

B2 455 °F 90%2] A7] A5E0

L 75%Cl1A 100%9] =2 4
masgi. T2y JolEe) A7 ol BaE B4
=48 > 9tk ol A%

=

A

3

3
B

o]
A

Z
=

)
=

z
= HUAIRA e 2 dEe) 1
2 a3 Wy %

oAM= a2 ol QFE Au|7t ofshe 4=
ATAE AR FH & HE(segmental surgery)S 5
off A-ofetEe] S = 1o

JolA M<(modified MMA)YS- E3 7]
L5 A7IEAM Tt Au] 9] ofslE 2| 45e) 4= QlhP,

1o

A 42, 444 | 2g
9100, ol AU
SRS, ofulelsat, 5571 5 Tl Balole] oA
@41 A7) QoI o] R0l Ao} gt Azl AAH TS
3} 2147490 94 AR L uhero e, Bho) 77 Azt o]
o4 A7t 1Al A7) FA10] Z]elake Tt Bl 3y
FAAORA | GFE I Wk g Aol

=

24l
sl
==

336

FIE

ol

1. Palomo JM, Cohen-Levy ], Flores-Mir C, Khosravi R, Levine
M, Pickard M, et al. Sleep-disordered breathing and ortho-
dontics: an American Association of Orthodontists white
paper update. American Journal of Orthodontics and Den-
tofacial Orthopedics 2026; 169: 419-427.

2. Peppard PE, Young T, Barnet JH, Palta M, Hagen EW, Hla
KM. Increased prevalence of sleep-disordered breathing in
adults. Am ] Epidemiol 2013; 177: 1006-1014.

3. Benjafield AV, Ayas NT, Eastwood PR, Heinzer R, Ip MS, Mor-
rell M, et al. Estimation of the global prevalence and burden
of obstructive sleep apnoea: a literature-based analysis. Lan-
cet Respir Med 2019; 7: 687-698.

4. Marcus CL, Brooks 1], Draper KA, Gozal D, Halbower AC,
Jones ], et al. Diagnosis and management of childhood ob-
structive sleep apnea syndrome. Pediatrics 2012; 130: 576-
584.

5. Behrents RG, Shelgikar AV, Conley RS, Flores-Mir C, Hans M,
Levine M, et al. Obstructive sleep apnea and orthodontics:
an American Association of Orthodontists White Paper. Am
J Orthod Dentofacial Orthop 2019; 156: 13-28.el.

6. Galland B, Spruyt K, Dawes P, McDowall PS, Elder D,
Schaughency E. Sleep disordered breathing and academic
performance: a meta-analysis. Pediatrics 2015; 136: €934-
€946.

7. Brietzke SE, Gallagher D. The effectiveness of tonsillectomy
and adenoidectomy in the treatment of pediatric obstructive
sleep apnea/hypopnea syndrome: a meta-analysis. Otolar-
yngol Head Neck Surg 2006; 134: 979-984.

8. Greenburg DL, Lettieri CJ, Eliasson AH. Effects of surgical
weight loss on measures of obstructive sleep apnea: a meta-
analysis. Am ] Med 2009; 122: 535-542.

9. Neelapu BC, Kharbanda OP, Sardana HK, Balachandran R,
Sardana V, Kapoor P, et al. Craniofacial and upper airway
morphology in adult obstructive sleep apnea patients: a sys-
tematic review and meta-analysis of cephalometric studies.
Sleep Med Rev 2017: 31: 79-90.

10. Fagundes NC, Gianoni-Capenakas S, Heo G, Flores-Mir



C. Craniofacial features in children with obstructive sleep
apnea: a systematic review and meta-analysis. ] Clin Sleep
Med 2022: 18: 1865-1875.

11. Kapur VK, Auckley DH, Chowdhuri S, Kuhlmann DC, Meh-
raR, Ramar K| et al. Clinical practice guideline for diagnos-
tic testing for adult obstructive sleep apnea: an American
Academy of Sleep Medicine Clinical Practice Guideline. ]
Clin Sleep Med 2017; 13: 479-504.

12. Berry RB, Budhiraja R, Gottlieb DJ, Gozal D, Iber C, Ka-
pur VK, et al. Rules for scoring respiratory events in sleep:
update of the 2007 AASM Manual for the Scoring of Sleep
and Associated Events. Deliberations of the Sleep Apnea
Definitions Task Force of the American Academy of Sleep
Medicine. J Clin Sleep Med 2012; 8: 597-619.

13. Sateia M]J. International classification of sleep disorders-
third edition: highlights and modifications. Chest 2014;
146: 1387-1394.

14. Friedman M, Salapatas AM, Bonzelaar LB. Updated Fried-
man Staging System for obstructive sleep apnea. Adv Oto-
rhinolaryngol 2017; 80: 41-48.

15. Cozer K, Duarte RL, Pereira JM, Fernandes AP, Mello LF,
Mello FC, et al. Assessing the effectiveness of the Friedman
classification and its components in predicting obstructive
sleep apnea: a Brazilian cross-sectional study. Eur Arch
Otorhinolaryngol 2025; 282: 5929-5936.

16.Jeon HJ, Bang YR, Yoon IY. A validation study on three
screening questionnaires for obstructive sleep apnea in a
Korean community sample. Sleep Breath 2019; 23: 969-
977.

17. Chervin RD, Hedger K, Dillon JE, Pituch KJ. Pediatric sleep
questionnaire (PSQ): validity and reliability of scales for
sleep-disordered breathing, snoring, sleepiness, and behav-
ioral problems. Sleep Med 2000; 1: 21-32.

18. Armalaite ], Lopatiene K. Lateral teleradiography of the
head as a diagnostic tool used to predict obstructive sleep
apnea. Dentomaxillofac Radiol 2016; 45: 20150085.

19. Guijarro-Martinez R, Swennen GR. Cone-beam computer-
ized tomography imaging and analysis of the upper airway:

a systematic review of the literature. Int ] Oral Maxillofac

337

Surg 2011; 40: 1227-1237.

20. Zimmerman JN, Vora SR, Pliska BT. Reliability of upper air-
way assessment using CBCT. Eur J Orthod 2019; 41: 101-
108.

21. Obelenis Ryan DP, Bianchi J, Ignacio J, Wolford LM, Gon-
calves JR. Cone-beam computed tomography airway mea-
surements: can we trust them? Am J Orthod Dentofacial
Orthop 2019; 156: 53-60.

22. Bitners AC, Sin S, Agrawal S, et al. Effect of sleep on up-
per airway dynamics in obese adolescents with obstructive
sleep apnea syndrome. Sleep 2020; 43: zsaa071.

23. Chang JL, Goldberg AN, Alt JA, Mohammed A, Ashbrook
L, Auckley D, et al. International consensus statement on
obstructive sleep apnea. Int Forum Allergy Rhinol 2023; 13:
1061-1482.

24. Gottlieb DJ, Punjabi NM. Diagnosis and management of
obstructive sleep apnea: a review. JAMA 2020; 323: 1389~
1400.

25. Patil SP, Ayappa IA, Caples SM, Kimoff R, Patel SR, Harrod
CG. Treatment of adult obstructive sleep apnea with posi-
tive airway pressure: An American Academy of Sleep Medi-
cine Clinical Practice Guideline. J Clin Sleep Med 2019; 15:
335-343.

26. Rotenberg BW, Murariu D, Pang KP. Trends in CPAP adher-
ence over twenty years of data collection: a flattened curve.
J Otolaryngol Head Neck Surg 2016; 45: 43.

27. Ramar K, Dort LC, Katz SG, Lettieri CJ, Harrod CG, Thomas
SM, et al. Clinical practice guideline for the treatment of
obstructive sleep apnea and snoring with oral appliance
therapy: an update for 2015. J Clin Sleep Med 2015; 11:
773-827.

28. Strollo PJ Jr, Soose RJ, Maurer JT, de Vries N, Cornelius J,
Froymovich O, et al. Upper-airway stimulation for obstruc-
tive sleep apnea. N Engl ] Med 2014; 370: 139-149.

29. Malhotra A, Grunstein RR, Fietze I, Weaver TE, Redline S,
Azarbarzin A, et al. Tirzepatide for the treatment of ob-
structive sleep apnea and obesity. N Engl ] Med 2024 391:
1193-1205.

30. Aurora RN, Chowdhuri S, Ramar K, Bista SR, Casey KR,



Lamm CI, et al. The treatment of central sleep apnea syn-
dromes in adults: practice parameters with an evidence-
based literature review and meta-analyses. Sleep 2012; 35:
17-40.

31. Almeida FR, Lowe AA, Otsuka R, Fastlicht S, Farbood M,
Tsuiki S. Long-term sequellae of oral appliance therapy in
obstructive sleep apnea patients: part 2. study-model anal-
ysis. Am J Orthod Dentofacial Orthop 2006; 129: 205-213.

32. Pliska BT, Nam H, Chen H, Lowe AA, Almeida FR. Obstruc-
tive sleep apnea and mandibular advancement splints: oc-
clusal effects and progression of changes associated with a
decade of treatment. ] Clin Sleep Med 2014; 10: 1285-1291.

33. Sheats RD, Schell TG, Blanton AO, Braga PM, Demko BG,
Dort LC, et al. Management of side effects of oral appliance
therapy for sleep-disordered breathing. ] Dent Sleep Med
2017, 4: 111-125.

34. Aarab G, Lobbezoo F, Hamburger HL, Naeije M. Effects of
an oral appliance with different mandibular protrusion po-
sitions at a constant vertical dimension on obstructive sleep
apnea. Clin Oral Investig 2010; 14: 339-345.

35. Xiang M, Hu B, Liu Y, Sun J, Song J. Changes in airway
dimensions following functional appliances in growing
patients with skeletal class II malocclusion: a systematic
review and meta-analysis. Int ] Pediatr Otorhinolaryngol
2017; 97: 170-180.

36. Camacho M, Chang ET, Song SA, Abdullatif ], Zaghi S, Pirelli
P, et al. Rapid maxillary expansion for pediatric obstructive
sleep apnea: a systematic review and meta-analysis. Laryn-
goscope 2017; 127: 1712-1719.

37. AuroraRN, Casey KR, Kristo D, Auerbach S, Bista SR, Chow-
dhuri §, et al. Practice parameters for the surgical modifi-
cations of the upper airway for obstructive sleep apnea in
adults. Sleep 2010; 33: 1408-1413.

38. Graber LW, Vig KW, Huang GJ, Fleming PS. Orthodontics:
current principles and techniques. 7th ed. St. Louis: Else-

vier; 2021.

338



SPECIAL ISSUE ok I AFE 5] #] 2026; 64(9): 339-345
https://doi.org/10.22974/jkda.2026.64.9.006

Obstructive sleep apnea from an oral and
maxillofacial surgical perspective: Craniofacial
diagnosis and surgical treatment strategies
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Obstructive sleep apnea (OSA) is a heterogeneous sleep-related breathing disorder characterized by repetitive
upper airway obstruction during sleep. Polysomnography and home sleep apnea testing are used to establish
the diagnosis, but these tests alone do not fully identify the anatomical factors responsible for upper airway col-
lapse. Dentists play an important role in evaluating craniofacial skeletal abnormalities, occlusion, tongue posi-
tion, hyoid position, and upper airway dimensions that may contribute to OSA. This narrative review summarizes
the diagnostic process and surgical treatment of adult OSA from an oral and maxillofacial surgical perspective.
Clinical examination, lateral cephalometry, computed tomography or cone-beam computed tomography, and
drug-induced sleep endoscopy may provide complementary anatomical information. Treatment planning should
integrate OSA severity, symptoms, positive airway pressure tolerance, body mass index, craniofacial morphology,
dental occlusion, and the site and pattern of upper airway collapse. Maxillomandibular advancement enlarges
the skeletal framework surrounding the upper airway and may improve retropalatal and retroglossal obstruction
simultaneously. It is one of the most effective surgical treatments for moderate-to-severe OSA, particularly in pa-
tients with maxillary or mandibular deficiency, dentofacial deformity, or intolerance to positive airway pressure
therapy. However, surgical success should not be determined solely by the amount of skeletal advancement but
consider facial aesthetics, occlusal stability, temporomandibular joint status, neurosensory complications, and
long-term sleep outcomes. A multidisciplinary and phenotype-based approach is required to select appropri-
ate surgical candidates and achieve stable functional and aesthetic outcomes. (J Korean Dent Assoc 2026; 64(9):

339-345)

Key words : Obstructive Sleep apnea; Jaw; Orthognathic Surgery; Airway Obstruction; Craniofacial Abnormalities
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