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Geriatric dentistry curriculum development for
community-based integrated care in Korea:
An ADDIE-based proposal for domiciliary dental
treatment and home-based oral care
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Department of Dental Education, College of Dentistry, Yonsei University, Seoul, Korea

The implementation of the Integrated Community Care Act in Korea provides a legal and institutional basis for domi-
ciliary dental care and home-based oral care. However, current undergraduate and continuing dental education re-
main focused on disease-oriented diagnosis and treatment in clinic-based settings. This narrative review proposes
directions for dental curriculum development, focusing on frail, care-dependent older adults who require oral care
in home and facility settings. This article is a narrative review, which suggests policy-informed curriculum design
proposal, and proposes a dental curriculum for integrated community care using the Analysis, Design, Development,
Implementation, and Evaluation (ADDIE) model as an organizing framework. Based on the legal and policy context
and literature on oral frailty, oral hypofunction, domiciliary dental care, interprofessional collaboration, and caregiver
education, six educational competency areas were organized: institutional literacy and community resource linkage;
function-oriented oral assessment and care planning; clinical decision-making and risk management in domiciliary
settings; interprofessional communication and care coordination; education of family and caregivers; and recontextu-
alization of conventional dental knowledge for frail, care-dependent older adults. Two delivery formats are proposed:
a 15-hour, one-credit elective for undergraduate dental students and an eight-hour blended workshop for graduate
students and residents. The evaluation protocol separates changes in perception and self-efficacy from knowledge and
observed performance and includes an optional follow-up assessment of workplace application. The proposed curric-
ulum provides a structured starting point for dental education reform, but its feasibility, assessment instruments, and
educational effects require expert validation and pilot implementation. (f Korean Dent Assoc 2026, 64(10): 346-358)
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Table 1. Required tasks and educational competencies in the community-based integrated care environment

Changes in the care environment
and supporting evidence

Required tasks
in practice

Gaps in existing
dental education

Educational
competencies

Provision of dental care services
in homes and long-term care
facilities under the Integrated
Community Care Act ¥

Association of oral hypofunction
and oral frailty with physical
frailty ¥

Constraints of home and
residential care settings'®

Interprofessional care planning
and information sharing'"'”

Knowledge gaps and practical
difficulties among care workers'?

Increasing numbers of
patients with frailty, cognitive
impairment, and multimorbidity

Understanding eligible
populations and service scope
and establish links with local
care delivery systems

Screening risks associated with
mastication, swallowing, tongue
and lip motor function, oral
hygiene, dry mouth, and dentures

Assess risks before a visit,
determine the scope of feasible
care, manage infection and
safety risks, and make referrals

Integrate information across
professions and incorporate oral
care goals into the care plan

Educate family caregivers and
care workers in feasible oral
care practices and monitor their
implementation

Apply existing knowledge of
periodontology, prosthodontics,
and oral and maxillofacial surgery
in light of functional status, risk,
and individual life goals

Insufficient education on medical
law, National Health Insurance,
Long-Term Care Insurance, and
local care delivery systems

Disease-centered diagnosis
and treatment; insufficient
integration of oral function
rehabilitation goals

Procedural training assumes
clinic-based equipment and
conditions

Limited understanding of
other professionals’ roles and
insufficient experience in team
communication

Limited training in educating
caregivers beyond explaining
treatment to patients

Treatment planning generally
assumes medically stable patients
who can attend dental clinics

Institutional literacy
and community
resource linkage

Function-oriented
comprehensive
assessment and care
planning

Decision-making and
risk management in
domiciliary dental care

Interprofessional
collaboration and care
coordination

Caregiver education
and feedback

Recontextualization of
clinical knowledge for
geriatric care
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Table 2. Undergraduate elective course and workshop for dentists

Component Undergraduate elective course Workshop for dentists
. Integrated Community Care and Domiciliary Dental Practical Domiciliary Dental Care in Integrated
Course title .
Care Community Care
Target learners Dental students who have begun clinical training Graduate students and dental residents
Format and . ) 8 hours in total (2 hours of online preparator
) 1 credit; 15 hours in total . ( ) prepara sty
duration learning and 6 hours of in-person practical training)
Recommended . -
. 20-30 learners 12-24 learners; 4-6 per practical training group
class size
Expected Understanding, screening, case-based judgment, and ~ Care planning, risk management, documentation, team
competency level — awareness of referrals and collaboration coordination, and caregiver education
Principal Case-based learning, oral function assessment Preparatory learning, objective structured clinical
P practice, interprofessional education (IPE), field examination stations, standardized patients, team-
teaching methods : ) . .
observation, and simulation based care planning, and role-play
Proposed Pre- and post-course perception surveys, case- Pre- and post-workshop perception and knowledge
p based knowledge assessment, team care plan, and assessments, care plan, performance checklist, and
assessment .
performance checklist follow-up survey at 8-12 weeks
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Table 3. Learning outcomes, teaching and learning methods, and assessment methods

Learning outcome Core content

Proposed assessment

Teaching and learning methods methods

Target populations and procedures under the
Act; National Health Insurance and Long-
Term Care Insurance; community resources;
current scope of dental services

Explain relevant
systems and
professional roles

Oral hypofunction and oral frailty; mastication,
swallowing, tongue and lip motor function,
xerostomia, oral hygiene, denture status, and
nutritional and aspiration risks

Screen for oral
functional risks

Systemic diseases, medication use, cognition,
mobility and positioning, infection control,
equipment, emergency preparedness, and
referral criteria

Determine
suitability for
domiciliary care

Propose an Adjustment of treatment goals; pain and
individualized care  infection control; preservation of function;
plan prevention and follow-up care

Develop an Professional roles, information sharing,
interprofessional referral and feedback, and shared decision-
care plan making

Toothbrushing, denture care, xerostomia
management, response to care refusal, and
observation and reporting criteria

Educate caregivers
and care workers

Case-based knowledge
questions and a
community resource
referral map

Preparatory review of policy
materials, mapping of care
delivery pathways, and case
discussions

Demonstration of assessment
tools, peer practice, and case-
based learning

Oral function screening
and assessment checklist

Standardized patients and
home-visit environment
simulation

Pre-visit checklist and
visit plan

Case report assessed using
an analytic rubric

Integrated cases and small-
group treatment planning

Interprofessional team
discussions and simulated care
conferences

Team care plan and team
communication rubric

Observed communication
performance and
educational materials
checklist

Care-worker education role-
play and development of
educational materials
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Table 4. Educational modules and developed materials

Module

Core content

Proposed educational materials

1. Integrated
community care and
the role of dentistry

2. Frailty and oral
function

3. Pre-visit
assessment and risk
management

4. Home-based oral
care and functional
interventions

5. Interprofessional
collaboration and
care coordination

6. Integrated case
management and
documentation

Purpose and target population of the Act; application,
assessment, and referral procedures; National Health Insurance
and Long-Term Care Insurance; community resources

Frailty, oral hypofunction, oral frailty, and assessment of
mastication, swallowing, saliva, oral hygiene, and denture status

Medical and medication history, cognition and
communication, mobility and positioning, care environment,
equipment, infection control, and emergency management

Oral hygiene, denture and xerostomia care, oral function
exercises, adjustment of treatment goals, and follow-up
management

Roles of dental hygienists, physicians, nurses, social workers,
occupational and physical therapists, and care workers

Risk-benefit assessment, decision to provide care or refer, care
planning, documentation, and team communication

Core lecture materials, comparative
overview of care systems, and community
resource mapping assignment

Oral function assessment video, assessment
record form, and case materials

Pre-visit information form, portable
instrument and equipment list, and
photographs illustrating home-care
environments

Practical training station guide, caregiver
education materials, and follow-up
record sheet

Professional role and information-
sharing guide, simulated care conference
scenario, and referral and feedback form

Standardized patient scenario, integrated
care plan, and assessment rubric

Table 5. Decision-making checklist for domiciliary dental care

No. Checklist item

Performance criterion

Patient identification

and consent

) Presenting problem and

urgency

3 Systemic conditions and
recent changes

4 Medication use and

allergies

5 Cognition and
communication

6 Mobility, positioning,

and falls
Swallowing and

7 e
aspiration risk

8 Oral health and
function

9 Care environment and

10 Equipment and
emergency preparedness

Scope of care and
11 .
referral decision

Communication with
the team and caregivers

12

13 Education for daily oral

care

14 Documentation and

follow-up

infection control

the patient or an authorized representative.
urgency.
changes in health status.

medications relevant to sedation, and assess allergies.

Confirm the purpose of the visit, patient identity, decision-making capacity, and consent from
Assess pain, swelling, bleeding, trauma, difficulty eating, and symptom progression to determine
Review major diagnoses, risks related to vital signs, recent hospitalization, infection, and acute

Review use of anticoagulants, antiplatelet agents, antiresorptive agents, immunosuppressants, and

Assess cognitive impairment, possible delirium, hearing or language difficulties, behavioral
management needs, and required communication support.

risk.

Assess mobility, wheelchair or bed use, feasible treatment positions, repositioning needs, and fall

Assess dysphagia, coughing, dietary texture, history of aspiration, and need for suction.

Screen for pain, infection, oral hygiene status, dental and periodontal conditions, dentures,
xerostomia, and mastication- and swallowing-related function.

disposal, and support personnel.

Assess space, lighting, power supply, ventilation, hand hygiene, contaminated materials, waste

Confirm the availability of required portable equipment, oxygen and emergency supplies,

communication arrangements, and transfer pathways.

Distinguish procedures feasible on site from those requiring postponement or referral to a dental

clinic or hospital.
team members.
care refusal, and reporting criteria.

next review date.

Communicate risks, goals, roles, and observations to caregivers, dental hygienists, and other care
Provide individualized instruction on toothbrushing, denture and dry mouth care, responses to

Document assessment findings, consent, treatment, education, referrals, adverse events, and the
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Table 6. Operational plan for the undergraduate elective course
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Session Hours Content and learning activities Expected learner outputs

1 3 Baseline survey; Integrated Community Care Act and delivery Comparative overview of care systems
system; the role of dentistry; community resource case examples ~ and community resource referral map

) 3 Frailty, oral hypofunction, and oral frailty; oral function screening ~ Oral function screening and assessment
and assessment practice form

3 3 Pre-visit patient and environmental assessment; infection control;  Domiciliary care preparation and visit
equipment preparation and referral decision simulation plan

4 3 Field observation in homes or facilities, or a virtual field experience; ~ Team care plan and caregiver education
interprofessional care conference; caregiver education role-play materials

5 3 Integrated standardized patient case; performance assessment; Individual reflective essay and

feedback: post-course survey

improvement plan

Table 7. Plan for the workshop for dentists

Phase

Hours

Content and learning activities

Expected learner outputs

Preparatory
learning

In-person
session 1

In-person
session 2

In-person
session 3

Relevant laws and systems; participant eligibility; oral function
assessment; safety principles for domiciliary care; baseline survey
and knowledge assessment

Briefing on a high-risk case: determination of feasible care;
practical stations for oral function, patient positioning, suction,
infection control, and equipment preparation

Integration of interprofessional information; care planning; referral
and feedback; role-play on educating family caregivers and care
workers

Comprehensive standardized patient assessment; debriefing: post-
workshop survey

Pre-visit risk assessment assignment

Initial visit plan and performance
checklist

Team care plan and caregiver
education plan

Individual implementation plan
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Table 8. Evaluation levels, indicators, and assessment

Evaluation level Indicators

Proposed instruments Assessment time point

Perceived relevance, difficulty, instructional

Reaction . . .
methods, realism of cases, and satisfaction

Perceived need for education, professional
roles, views on collaboration, and intention
to participate

Perceptions
and attitudes

Care systems, oral function, risks of

Knowledge domiciliary care, and referral and
coordination decisions
Oral function screening, visit planning, team

Performance o . i
communication, and caregiver education
Participation in actual domiciliary care

. or case conferences; use of checklists
Behavior

and referral forms; provision of caregiver
education

Access to care, referral completion,
continuity of care, and experiences of
patients and care teams

Patient and
organizational
outcomes

Post-course evaluation, including open-

ended questions Tl

Draft questionnaire on perceptions and

self-efficacy in integrated community T0, T1, and optionally

care dental education 12
Case-based knowledge assessment TO and T1
Checklist in Table 5 and analytic 1

assessment rubric

8-12 weeks after the
workshop (T2)

Follow-up survey and, where feasible,
record audit

Separate follow-up studies Long-term follow-up
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Table 9. Perception and self-efficacy questionnaire for community-based integrated care dental education

Item Statement

A. Perceived Educational Needs and Professional Roles (6 items)
Response scale: 1 = Strongly disagree; 2 = Disagree: 3 = Neither agree nor disagree: 4 = Agree; 5 = Strongly agree.

1 Providing oral health care for older adults living at home or in residential care facilities is an important professional
responsibility of dentists.

7 Dental treatment planning for frail older adults should incorporate preservation of oral function and goals for daily living as
well as disease treatment.

3 Domiciliary dental care and home-based oral care should be addressed in undergraduate and postgraduate dental education.

4 Addressing oral health problems in integrated community care requires collaboration between dental professionals and
other health, long-term care, and social welfare professionals.

5 Dentists should understand National Health Insurance, Long-Term Care Insurance, and local integrated community care
delivery systems.

6 Educating family caregivers and care workers to provide continuing oral care is part of the dentist’s professional role.

B. Self-Efficacy in Integrated Community Care Dental Practice (10 items)

Response scale: 1 = Not at all confident; 2 = Slightly confident: 3 = Moderately confident; 4 = Confident; 5 = Very confident.
7 [ can explain the distinction between oral hypofunction and oral frailty.
8 [ can identify risks related to mastication, swallowing, oral hygiene, saliva, and dentures in a patient case.

9 [ can organize information on systemic diseases, medications, cognition, mobility, and the care environment that should be
reviewed before a home visit.

10 I can distinguish treatments that can be provided during a home visit from those requiring referral to a healthcare facility.
11 I can establish realistic oral care goals that reflect the patient’s functional status, systemic health, and care circumstances.

2 [ can request relevant information from dental hygienists, physicians, nurses, social workers, occupational and physical
therapists, and care workers.

13 I can communicate oral health problems and a care plan so they can be incorporated into an interprofessional care plan.

14 [ can identify appropriate health insurance, long-term care, and community services and connect patients to them through
suitable referral pathways.

15 [ can teach family caregivers and care workers how to provide oral hygiene, denture, and xerostomia care tailored to the
patient’s condition.

16 I can document assessments, treatment, education, referrals, and follow-up plans after a home visit in the required format.

C. Intentions for Future Learning and Practice (3 items)
Response scale: 1 = Definitely will not; 2 = Probably will not; 3 = Unsure; 4 = Probably will; 5 = Definitely will.
17  lintend to participate in further education on domiciliary dental care or integrated community care.

18 When treating frail, care-dependent patients, I intend to incorporate oral function and care circumstances into treatment
planning.

19  When needed, I intend to share information with other professionals and refer patients to community services.

2.Q1 75 A AR, TN AFB AR o] SRA, AU AL BN AL QPRI T A
Al ofeF 4ol B9l 9 AAREe] SAG] AR, I WYY 4 e ALE 9, Tel3 ARREAe} ke
o] ¥IIe LEIVY A WS AT BUEEMY QPR AAE D el AHAIIe] et A=A ofsit

o (T
it
of

S~

I 2

102 ) ol S/ TS YT PO & A A7 U 4Y RUSA TSkl sl
Agol ke, A 7120 ARAZ FH BN W olo] £ FHS ADDIE BFL BHEES B3] 1% 2
Ol 7471 0% RIS BEL S T B T U BADE, £F9A L B Sl 47
MR MG LR 9om, ok kAl MBS A Shoz RIStk B SR £ ATl atek Al

356



T S0 S48 TSl S 8Tl EUE
B EAAAR ) 1 e ) 77 B oS, 59
Qo= 414 Pﬂ%lifouxﬂi 2 09%
ol U AR
Azjolxist ol 91 4%
S AR,
AR O Z Lo

_4

o[[‘l

O

_—

51

Z] o1&

il
|
O

o
g

L °+
Bl ool

0= AR A A=

[e]

—-

A, ) B8NS
Utk £8 AN 28
Tl ATEAIY] B
A ofsPHETEAY] T8 04 4,149
A% 75 Aol ol 94 %= ek
9 TR B 1A O e %%@o_a 44
Q) 9] B3 ago] a7 Az
IS 2o} G AT ww
HEAA] Ao)S Wt Hwo] may APt é}u}
S5 ANIG LRIV P B HIOR WS e
off A% A831T, B70) 2447 HE Halet B 48
MG BASHe 34 A7t Basitt ohgel BEAT

EfJ
rR
- re

o2k

£
5

i

= 1o

HOME e

32,
o
)

>
b
[©]

5

T

. E

I-Fl
ok
M
wr T
o,
)
rlo
ofm

)

o
;
[

N

e
ol

<
i3

1;
OSHJ
=
El

Q]

AL
j=i¥e]

J?.i

E

huife)
=

= 3 g AFo] tist ek BT N, 1L
2al o2 A w0 aE A4S0k AT E vl v =
w4 Aol Feohs A3 53] A&H 0% HetE o]
oF & Aol

Conlflicts of Interest: None

F1E3

el

. Ministry of the Interior and Safety. Resident registration pop-
ulation statistics [Internet]. Sejong: Ministry of the Interior
and Safety; 2026 [cited 2026 Oct 16]. Available from: https://
jumin.mois.go.kr/.

2. Ministry of Data and Statistics. Population projections for

Korea: 2022-2072 [Internet]. Daejeon: Ministry of Data and

Statistics; 2023 [cited 2026 Oct 16). Available from: https://

357

mods.go.kr/board.es?mid=a20108080000&bid=11748&act=
view&list_no=439555.

3. Lim SM, Kim KH. The implications and challenges of the law
on integrated support for regional care, including medical
service and care. ] Soc Secur Law 2024; 54: 583-609.

4. Korea Law Information Center. 2|8 8% 5 A9 559 5%
21 Qo] T3 HE. HE A|204453. Sejong: Ministry of Govern-
ment Legislation; 2024.

5. Dibello V, Zupo R, Sardone R, Lozupone M, Castellana F,
Dibello A, et al. Oral frailty and its determinants in older age:
a systematic review. Lancet Healthy Longev 2021; 2: e507-
€520.

6. Minakuchi S, Tsuga K, Ikebe K, Ueda T, Tamura F, Nagao K,
et al. Oral hypofunction in the older population: position
paper of the Japanese Society of Gerodontology in 2016.
Gerodontology 2018:; 35: 317-324.

7. Tanaka T, Hirano H, Tkebe K, Ueda T, Iwasaki M, Minakuchi
S, et al. Consensus statement on "oral frailty" from the Japan
Geriatrics Society, the Japanese Society of Gerodontology,
and the Japanese Association on Sarcopenia and Frailty.
Geriatr Gerontol Int 2024; 24: 1111-1119.

8. Tanaka T, Takahashi K, Hirano H, Kikutani T, Watanabe Y,
Ohara Y, et al. Oral frailty as a risk factor for physical frailty
and mortality in community-dwelling elderly. ] Gerontol A
Biol Sci Med Sci 2018; 73: 1661-1667.

9. Kang JH, Park SC, Jung HI, Jung SJ, Park HJ, Kim SM, et al.
Validation of the Korean Academy of Geriatric Dentistry
screening questionnaire and oral frailty diagnostic criteria
in community-dwelling older adults. Epidemiol Health 2024;
46: €2024008.

10. So JS, Jung HI, Kim NH, Ko SM, Linton JL, Kim J, et al. Clini-
cal practice guidelines for oral frailty. ] Korean Dent Assoc
2022; 61: 26-58.

11. Shin BR, Jo SR, Jang JH. Exploring perceptions and cost factors
home-based oral care interventions for older adults: a focus
group study. ] Korean Acad Oral Health 2024 48: 177-185.

12. Moon SE, Yang JJ, Choi YJ. Care workers' practices in oral
healthcare for the elderly: mediating role of elderly oral

healthcare education and behavioral needs. ] Korean Soc



Dent Hyg 2024; 24: 57-67.

13. 743], Bil A, 44, @54, Second Effectiveness Evalua-
tion of the Primary Care Home-Visit Reimbursement Pilot
Program [Internet]. Wonju: Health Insurance Review & As-
sessment Service; 2025 [cited 2026 Oct 106]. Available from:
https://repository.hira.or.kr/handle/2019.0ak/3765.

14. o744, HR8], 0|35, 443, A4@7], $3. B718F AE
SR AlE] AlRHANY a3t 24 om0l Al Y4ol [Inter-
net]. Wonju: National Health Insurance Service, Health In-
surance Research Institute; 2024 [cited 2026 Oct 16]. Avail-
able from: https://kahm.net/data/1326.

15. Branch RM. Instructional design: the ADDIE approach.
New York: Springer; 2009.

16. Yu CH, Chou MY. Implementation of domiciliary dentistry
curriculum in dental education: 5-year experience. ] Dent
Sci 2022; 17: 1083-1084.

17. Gilbert JH, Yan J, Hoffman SJ. A WHO report: framework
for action on interprofessional education and collaborative
practice. ] Allied Health 2010; 39: 196-197.

18. Artino AR Jr, La Rochelle JS, Dezee K], Gehlbach H. De-
veloping questionnaires for educational research: AMEE
Guide No. 87. Med Teach 2014; 36: 463-474.

19. Park KH, Park KH, Kwon QOY, Kang Y. A validity study of
the Korean version of the Interprofessional Attitudes Scale.
Korean Med Educ Rev 2020; 22: 122-130.

20. Hillebrecht AL, Dérr L, Schlueter N, Linde P, Reissmann DR,
Spies BC, et al. Effects of a one-day shadowing experience
on dental students' attitudes toward ageing and geriatric
dentistry: a prospective controlled cohort study. BMC Med
Educ 2026; 26: 694.

21. Stillhart A, Solomons M, Leles CR, Spatzier H, Srinivasan
M. Effect of clinical rotations in domiciliary dental care
on dental students' attitudes, empathy, and perceptions
towards institutionalized older adults in Zurich in Switzer-

land. Spec Care Dentist 2026; 46: €70192.

358



ORIGINAL ARTICLE

ek 7o) A 3] 7] 2026; 64(10): 359-366
https://doi.org/10.22974/jkda.2026.64.10.002

Accuracy of implant according to support type of
dental implant surgical guides: A retrospective study
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'Department of Oral and Maxillofacial Surgery, College of Medicine, Dong-A University, Busan, Korea
Department of Prosthodontics, College of Medicine, Dong-A University, Busan, Korea

Purpose: This study evaluated the influence of surgical guide support type on implant placement accuracy by

comparing planned and actual implant positions.

Materials and Methods: Thirty-two patients who underwent guided implant surgery between January 2024 and
April 2026 were included. 136 implants were analyzed: 60 in 9 edentulous patients and 76 in 23 partially eden-
tulous patients. CAD/CAM surgical guides were fabricated using preoperative CBCT and intraoral scan data.
Postoperative CBCT images were superimposed on planning data to measure coronal, apical, depth, and angular
deviations. Guides were classified as tooth-supported or tissue-supported, with tooth-supported guides further
categorized as unilateral or bilateral. Implant sites were classified as anterior, premolar, or molar.

Results: Tooth-supported guides showed lower coronal and apical deviations than tissue-supported guides (1.48
+ 0.09 vs. 1.95 £ 0.14 mm, p=0.006; 1.85 % 0.12 vs. 2.28 + 0.15 mm, p = 0.030). Depth and angular deviations did
not differ significantly. No significant differences were found between unilateral and bilateral tooth-supported
designs. Implant location did not affect coronal, apical, or depth deviations but affected angular deviation. In
tooth-supported guides, molar implants showed greater angular deviation than premolar implants (p = 0.031),
whereas in tissue-supported guides, anterior implants showed greater angular deviation than premolar and molar

implants.

Conclusion: Tooth-supported surgical guides provided greater implant placement accuracy than tissue-supported
guides, particularly for coronal and apical deviations. Guide stability and implant site characteristics should be
considered to improve the accuracy and predictability of guided implant surgery. (J Korean Dent Assoc 2026;

64(10): 359-366)
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Fig. 1. Guided implant surgery procedure

The surgical guide was positioned. Guided drilling and implant
placement were then performed according to the planned im-
plant position.

Angle: 0.08°
Shoulder : 0.99mm

Vertical : -0.24mm

Apex: 1.03mm

Table 1. Distribution of implants according to surgical guide
characteristics and implant related factors

Category Subgroup Implants
Surgical guide Tissue support 60
support type Tooth support 76

Anterior 23
Implant sm? in tissue Premolar 17
support guide
Molar 20
Anterior 26
Implant 51t§3 in tooth Premolar 19
support guide
Molar 31
Support type of tooth Unilateral(distal extension) 57
support guide Bilateral(between teeth) 19
Timing of implant Immediate placement 8
placement Delayed placement 128

Angle : 825"
Shoulder : 1.94mm

Vertical : -0.24mm

Apex : 0.65mm

Fig. 2. Accuracy assessment by image superimposition Postoperative 3D images were super-
imposed onto the preoperative implant planning data using Dentiqguide software to assess

the accuracy of implant placement.
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o] 012 o] 94}, 121 ASTE A% Ajolo] 24 Ho]

HA A d A=) A3 ol&-sto] 7|55t Fig. 3).

T8 7Ho| = AJA] WA of] whet - x| tofl A £4] A
A] (tissue-supported) 7Fo] =2} 2|0} A A] (tooth-support-
ed) 710 E2 E70I3IHE 24 Z|A] 71o| = ZhE Z]otof| 9
Sk A|A] §lo] FAof A 2A| 9 Uk 5 A A| L2 o&
Sk A= Zostlon, x|of A[A] 7ho| = Sk o4
ZkE A)oto]| 7lo| et AF HESto] ARE B BEE A
Ofstqitt. 2ot X|A] 7ho|Ei= A|A] ote] F3ixo] up} 5
3 Z|A] (between teeth)2t HE/J A|A] (distal extension)Z
AlESFololth. T3 AEFE A1 1X|of whE A4S Bl
st7] flsll A B9E AAE, &FAR F A RE B
ST Table 1).

BA B4 R software (version 4.5.1; R Foundation for
Statistical Computing, Vienna, Austria)s ©]-&s}o] <~3§5}
Aot 2HZE HH + BE2HA} (mean + standard devia-
tion, SD)= AASHTE &8 71| =9] Z|A] HPAlof ThE 4]

a : angular deviation
b : coronal deviation
c : apical deviation

Fig. 3. Measurement of implant placement deviations Implant
placement accuracy was evaluated by measuring a) angular de-
viations and linear deviations at the b) platform and c) apex be-
tween the planned and placed implants on the superimposed
images.

S Hlw e} ZJof A|A] 7Hol& W Z|A] FEjof whE Bluol=
Welch's t-testE -85t YSHE A Ao w4
4J9] }o]+= one-way analysis of variance (ANOVA)E o|-&
sto] EA519] om, -of gk Zpo] 7} ERlE -9 Tukey's post-
hoc testE °]-&5to] AEHZS AT BAE felaes

< p (0052 2313t

23}

3 3299 TRHEA 207, o143 12, Bt AT 62.
1154104 A9 136709 ASHES thdo= #4]
Fooict. 2 A tiide] 543 Table 13+ 2t

Z2] A2} Ao} A 7] 7to|E 2 A Hl Wik A,
FE A 2loli= 23] AALofA 1.95 £ 0.14 mm, Z|of A]
Aol A 1.48 + 0.09 mmPoH, Z& A A]Zo] A G-oJ5H
2 AL Bt} (p = 0.006). E2HE o1 2fol= 23] AR
0] 2.28 + 0.15 mm, o} 2| A|£0] 1.85 + 0.12 mmZ e}
U 5AH 0z golgt atolE Bt (p = 0.030). Z= &fol=
27511 £ 045°9 549 £ 037°= oI Zol7} QIglrh
(p = 0513). 4] Zo] ooz 22 AAF(1.03 + 0.11
mm)Z} 2]o} R A7 (0.88 + 0.12 mm) Atolof] -2Jgt 2ol &
Ho]x] 93kt} (p = 0.367) (Table 2).

Ao} A A] 7to| =t WollA] HE] (distal extension)T} &
=/ (between teeth) AA] W40 £ H|HoAN = SHE
Ak 2017} 242+ 1.49 + 0.10 mm, 1.46 + 0.20 mm (p =
0.913), & P AJo|7} Z+2F 1.86 + 0.14 mm, 1.87 +
0.27 mm(p = 0.980)= I3t Z}o|& HolA| ghgtom 71w
4 =23 Z]o] 2fo] FA| 7 7t FJt Afo] & Ho|A] ¥k
ot (p ) 0.05) (Table 3).

Ao} A 7] 7po|EFLof|A] Al X0 w2 £A] A}, E

(@)
I+

flo
>,

=

Table 2. Comparison of implant placement accuracy tissue-support vs tooth support guide

Variable Tissue-supported (Mean + SD) Tooth-supported (Mean * SD) p-value
Coronal deviation (mm) 1.95 + 0.14 1.48 £ 0.09 0.006
Apical deviation (mm) 228 £ 0.15 1.85 £ 0.12 0.030

Angular deviation (°) 5.11 £ 0.45 5.49 + 0.37 0.513
Depth deviation (mm) 1.03 £0.11 0.88 £ 0.12 0.367
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Table 3. Comparison of implant placement accuracy unilateral(distal extension)-support vs bilateral(between teeth) support guide

Variable Distal extension (Mean * SD) Between teeth (Mean * SD) p-value
Coronal deviation (mm) 149 + 0.10 146 + 0.20 0913
Apical deviation (mm) 1.86 £ 0.14 1.87 £ 027 0.986
Angular deviation (°) 5.67 + 0.41 496 + 082 0.445
Depth deviation (mm) 0.89 £ 0.14 0.88 £ 0.20 0.974
Table 4. Comparison of implant placement accuracy according to implant site(teeth support guide)
Variable Anterior (Mean * SD) Premolar (Mean + SD) Molar (Mean + SD) p-value
Coronal deviation (mm) 139 + 0.15 1.55 + 0.24 152 +0.11 0.810
Apical deviation (mm) 1.76 £ 0.20 1.97 + 0.27 1.78 + 0.23 0.837
Angular deviation (°) 479 £ 0.66 451 £ 0.60 6.58 £ 0.61 0.025
Depth deviation (mm) 0.85 £ 0.15 134 + 041 0.65 £ 0.11 0.129
Table 5. Comparison of implant placement accuracy according to implant site(tissue support guide)
Variable Anterior (Mean + SD) Premolar (Mean + SD) Molar (Mean + SD) p-value
Coronal deviation (mm) 2.14 £ 0.24 1.62 £ 0.19 1.98 + 0.24 0.251
Apical deviation (mm) 2.56 £ 0.29 1.84 £ 0.19 2.28 £ 0.23 0.149
Angular deviation (°) 6.47 £ 094 4.40 £ 0.45 4.10 £ 0.57 0.013
Depth deviation (mm) 049 £ 032 0.11 £ 0.25 0.05 £ 027 0.564
£ 43k 59 2 Z00] Aolol At WA, AT g7 T Ee A T AR 2N 548 rlol=e) gt
A3 2 it Ao} BRTIA] ket () 005). T2 2 EORHIAL A7) o 2 Ajzbe uhE 24 Ao
T oo A= -ofjt Aol 7F UERE O H (p = 0.025), A2 oA X|ot A|A] 7t Extat 224] A|4] 71o]& 7t {-of%t &
4 7k g7 (658 + 061°)7} ATAR (451 £ 060°) ol FEEA) 1gkon], o] Zjo} 4] 7ol =7} o HHe 7}
of Bl freJsHA 2 A= Aol Bt (p=0.031) (Table 4). &= 2AHE HAW & A% A7 2ok tE YAl
FA AA 7t e mR7 R 2 EREATE SHF R & AF9] Kot A[A] Zlo|Erolle WA F SA] AlY S
2] Zlo] Afolof A= AR, AT, th-A1 7 7Rt 2} 7k 871(10.5%) 2= o] AU W, 24| 2]A] 7lo] =4t
oIS G () 009, T80 AEAOPIE W £ A2 AT, 54 491 34 skl 9 2
(647 £ 0947FA7A (440 £ 0459, BIFAR @10+ 7] 74 b 319 & 2 21229 923k Ak cortical
0.57°)°ll BJsl] f-2l5kA & 2k UeRHtKTable 5). interference) 5l oJol ALE A1 W A A9 4k
Atolof] 7k Q1 HAL7H HhAYSE 4= QITt?). Mittal 520250
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Application of 3D-printed surgical guides in pediatric
oral surgery

&OHA| T} FFeaolA 3D ZY e

So-Min Lim*, Nan-Young Lee

, Su-Hyun Park

2

Folz o] 48

, Ji-Na Song"”, Myeong-Kwan Jih

Department of Pediatric Dentistry, College of Dentistry, Chosun University, Gwangju, Korea

Impacted and supernumerary teeth in pediatric patients may disturb normal eruption and require surgical or
orthodontic intervention. This report presents two cases in which three-dimensional-printed surgical guides were
used for pediatric oral surgical procedures. In the first case, a 10-year-old boy had an impacted supernumerary
tooth associated with eruption disturbance of the mandibular right first premolar. A surgical guide was used to
assist the lingual approach and initial bone removal, and spontaneous eruption of the premolar was observed
after extraction. In the second case, a 13-year-old boy had a palatally impacted maxillary left canine close to the
lateral incisor root. A surgical guide was used for open surgical exposure and button bonding, followed by orth-
odontic traction. These cases suggest that three-dimensional-printed surgical guides may be useful as an adjunc-
tive tool for confirming the planned surgical approach in pediatric oral surgical procedures involving impacted

teeth. (J Korean Dent Assoc 2026, 64(10): 367-374)
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Fig. 1. Preoperative radiographs and clinical photograph. Supernumerary tooth associat-
ed with eruption disturbance of the mandibular right first premolar is observed. A. Pan-
oramic view at the initial visit. B and C. Sagittal CBCT images at the initial visit. D. Clinical
photograph at the initial visit. The mandibular right primary first molar is retained.

368



Fig. 2. Virtual planning and fabrication of the 3D-printed surgical guide using 3Shape Implant Studio. A. Coronal view. B. Three-
dimensional reconstructed view. C. Fabricated 3D-printed surgical guide.

Fig. 3. Intraoperative photographs and band and loop placement. A. Seating of the surgical guide after extraction of #84 and
lingual flap elevation. B. Sectioning of the supernumerary tooth. C. Extracted supernumerary tooth. D. Band and loop placement
after extraction.

Fig. 4. Panoramic radiograph and clinical photograph at 9 months after removal of the supernumerary tooth. A. Panoramic ra-
diograph. B. Clinical photograph.
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Fig. 5. Intraoral photographs at the initial visit.

Table 1. Cephalometric measurements before treatment in Case 2

Measurement Mean + SD Pre-treatment
SNA () 81+3 82.51
SNB () 78 +3 81.39
ANB (°) 442 1.12
FMA (©) 27 +4 25.90
Gonial angle (°) 1225 133.58
Saddle angle (°) 124 + 4 123.12
Ul to SN (© 105+6 99.43
IMPA () 95 +6 86.48
ODI (9) 70 £ 6 69.19
APDI (9) 80 + 4 89.29
UL to E-plane (mm) 0+2 4.17
LL to E-plane (mm) 0£2 3.14

ANB: A point-Nasion-B point angle; APDI: Anteroposterior dysplasia indicator; FMA: Frankfort-mandibular plane angle; Gonial
angle: Angle between the posterior border of the mandibular ramus and the mandibular plane; IMPA: Incisor mandibular plane
angle; LL to E-plane: Distance from the lower lip to the esthetic plane; ODI: Overbite depth indicator; Saddle angle: Angle formed
by Nasion-Sella-Articulare; SNA: Sella-Nasion-A point angle; SNB: Sella-Nasion-B point angle; U1 to SN: Angle between the up-
per incisor long axis and the Sella-Nasion plane; UL to E-plane: Distance from the upper lip to the esthetic plane.
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Fig. 6. Pre-treatment radiographs and lateral cephalometric tracing. A. Panoramic radiograph. B.
Three-dimensional reconstructed occlusal view. C. Lateral cephalometric radiograph. D. Lateral

cephalometric tracing.

Fig. 7. Virtual planning and fabrication of the 3D-printed surgical guide using 3Shape Implant Studio. A. Sagittal view. B.
Three-dimensional reconstructed view. C. Fabricated 3D-printed surgical guide.
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Fig. 8. Intraoperative photographs during open exposure and initial traction of the impacted
maxillary left canine #23). A. Gingivectomy was performed using electrocautery after seating of
the surgical guide. B. The crown of #23 was exposed. C. A button with an attached ligature wire
was bonded to the exposed crown of #23. D. Distal traction was performed using a modified
transpalatal arch.
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Odontogenic deep neck infection progressing to
descending necrotizing mediastinitis and sepsis:
A case report

Jong-Won Kim

, Yo-Seob Seo

, Jin-Soo Kim

Department of Oral and Maxillofacial Radiology, College of Dentistry, Chosun University, Jeonnam-Gwangju, Korea

Descending necrotizing mediastinitis (DNM) is a rare but potentially fatal complication of odontogenic infec-
tion. A 62-year-old woman with diabetes mellitus presented with left facial swelling and sepsis manifested by
severe hypotension and hypoxemia: the source was a periapical abscess of the left mandibular second premolar.
Contrast-enhanced CT showed a deep neck abscess with gas-containing collections extending along the left ca-
rotid space into the mediastinum, accompanied by marked airway narrowing. Emergency cervical incision and
drainage confirmed necrotizing fasciitis. On post-admission day 8, follow-up CT demonstrated progression of the
mediastinal gas locules to a frank abscess requiring thoracic surgical drainage. This case illustrates how a local-
ized odontogenic infection can progress to DNM and highlights serial contrast-enhanced CT as an adjunct for as-
sessing disease progression and the need for additional surgical source control. Successful management requires
airway control, broad-spectrum antimicrobial therapy, adequate cervical and mediastinal drainage, intensive
sepsis care, and multidisciplinary collaboration. (J Korean Dent Assoc 2026; 64(10): 375-385)

Key words : Periapical Abscess; Mediastinitis; Sepsis; Tomography, X-Ray Computed; Contrast Media

Introduction

Odontogenic infections usually arise from periapi-
cal lesions, periodontal disease, or pericoronitis, and
although most remain localized, a subset can progress
along fascial planes into the deep cervical spaces and
mediastinum, making early recognition critically impor-
tant"?. Odontogenic deep neck infections may lead to
life-threatening complications when diagnosis or drain-

age is delayed, particularly when infection extends into
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the retropharyngeal space or mediastinum®®. For clarity,
a deep neck abscess refers to a localized purulent col-
lection within the deep cervical fascial spaces, whereas
cervical necrotizing fasciitis refers to a rapidly progres-
sive infection characterized by necrosis of the cervical
fascia and adjacent soft tissues. Descending necrotizing
mediastinitis (DNM) refers to the descending extension
of a severe cervical or oropharyngeal infection into the
mediastinum along the deep fascial planes. Estrera et al.
established diagnostic criteria based on clinical, radio-
graphic, and operative findings®. Descending mediasti-
nal spread may be associated with airway compromise,
pleural or pericardial involvement, and poor clinical
outcomes*”. In odontogenic DNM, sepsis should be rec-
ognized as a systemic, life-threatening manifestation of

severe infection that may arise concurrently with, rather
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than solely as a late complication of, mediastinal ex-
tension. Defined as life-threatening organ dysfunction
caused by a dysregulated host response to infection, sep-
sis requires urgent recognition, hemodynamic resuscita-
tion, early antimicrobial therapy, and prompt surgical

[#1V. Despite advances in imaging, antibi-

source contro
otic therapy, and surgical drainage, odontogenic DNM
remains a rare but potentially fatal condition requiring
prompt multidisciplinary management>''?. Contrast-
enhanced CT plays a central role in early diagnosis and
surgical planning, as clinical findings may be nonspecific
before advanced disease becomes apparent™. This re-
port describes a case of odontogenic DNM complicated
by an extensive deep neck abscess, a mediastinal abscess,
airway compromise, and sepsis requiring intensive care.
This case emphasizes the role of contrast-enhanced CT
as an adjunct to serial clinical assessment and the need
for coordinated airway management, antimicrobial
therapy, surgical source control, and sepsis care within a

multidisciplinary treatment strategy.

Case Report

This case report was reviewed by the Institutional Re-
view Board of Chosun University Dental Hospital (CUD-
HIRB-2505-004). It was determined to be exempt from
full review, as it involved a retrospective analysis of ano-
nymized patient data.

A 62-year-old female patient visited the Department
of Oral and Maxillofacial Surgery at Chosun University
Dental Hospital with the chief complaint of left facial
swelling. The patient reported that the onset of left facial
swelling occurred 9 days before presentation. Two days
before presentation, she underwent incision and drain-
age and received intravenous antibiotics at a local clinic;
however, her symptoms persisted without improvement.
At presentation, she complained of severe pain in the left

facial and cervical regions, dysphagia, odynophagia, and
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dyspnea. The chronological clinical course is summa-
rized in Table 2.

The patient had underlying type 2 diabetes mellitus and
hyperlipidemia. She had been unable to take her usual
oral antihyperglycemic medications for approximately 1
week before admission because of progressive dysphagia
and odynophagia. On presentation, her body tempera-
ture was 36.5°C, heart rate was 85 beats/min, respiratory
rate was 21 breaths/min, and blood pressure was 80/40
mmHg. Despite the absence of fever, the patient showed
marked hypotension and an elevated respiratory rate
consistent with the reported dyspnea, suggesting system-
ic compromise associated with severe infection. Initial
laboratory findings revealed marked leukocytosis with
neutrophil predominance and elevated inflammatory
markers. The white blood cell count was 23.41 x 10°/uL,
with 89.6% neutrophils. High-sensitivity C-reactive pro-
tein and procalcitonin levels were markedly elevated to
39.6 mg/dL and 2.87 ng/mlL, respectively. Arterial blood
gas analysis showed severe hypoxemia, with a pO. of
33.4 mmHg and an oxygen saturation of 60.9%. Although
the platelet count was preserved, coagulation studies
demonstrated prolonged prothrombin time, elevated PT-
INR, and increased D-dimer and FDP levels, suggesting
activation of the coagulation and fibrinolytic systems. A
glycated hemoglobin level of 7.7% suggested suboptimal
chronic glycemic control, although the admission glu-
cose level was 114 mg/dL. No chronic diabetic complica-
tions were documented in the available medical records,
and renal function was preserved, with a serum creati-
nine level of 0.84 mg/dL and an estimated glomerular
filtration rate of 79 mL/min/1.73 m’ on admission. These
findings supported the clinical diagnosis of sepsis under
the Sepsis-3 framework, given the presence of severe
odontogenic infection with systemic organ dysfunction,
including vasopressor-requiring hypotension and severe
hypoxemia (Table 1). On physical examination, diffuse
swelling with local heat, tenderness, and induration was

noted over the left submandibular and upper cervical re-



Table 1. Laboratory results on admission.

Variable

On admission

Reference range

White blood cell (10°/uL)

Neutrophil percentage (%)
High-sensitivity C-reactive protein (mg/dL)
Procalcitonin (ng/mL)
NT-proBNP (pg/mlL)
Ferritin (ng/mL)
Lactic acid (mg/dL)
Arterial blood gases

pH

pCO, (mmHg)

pO, (mmHg)

HCO;™ (mmol/L)

0, saturation (%)
Platelet count (10°/pL)
Prothrombin time (sec)
Prothrombin time activity (%)
Prothrombin time-INR
Activated partial thromboplastin time (sec)
D-dimer (ng/mlL)
FDP (ng/mL)
Fibrinogen (mg/dL)
Glucose (mg/dL)
HbAlc (%)
BUN (mg/dL)
Creatinine (mg/dL)
eGFRcr (mL/min/1.73m?
Total bilirubin (mg/dL)
Albumin (g/dL)
AST (U/L)
ALT (U/L)
Sodium (mEq/L)
Potassium (mEq/L)
Chloride (mBEq/L)

2341
89.6
39.6
2.87
730
606
12.8

7.399
43.8
33.4
27.1
00.9
277
15.2
60
1.40
35
3819
9.64
606
114
7.7
253
0.84
79
0.68
2.65
25
14
138
4.08
100

4-10.8
40-80
0-0.3
0-0.5
0-125
4.63-204
45-19.8

7.35-7.45
35-45
83-108
21-28
95-98
150-400
9.4-12.5
70-130
09-1.27
28-44
0-560
0-5
200-400
74-100
3.9-6.1
7-20.1
0.57-1.11
60-130
0.2-1.2
3.5-52
5-40
5-40
136-146
3.5-5.1
98-110
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Table 2. Chronological summary of the clinical course from symptom onset to definitive management of the odontogenic source.

Time relative to admission

Key clinical and imaging findings

Management

9 days before admission

2 days before admission

Day of admission

Post-admission day 4

Post-admission day 8

Post-admission day 10

Post-admission day 11

Post-admission day 19

Post-admission day 32

20 days after discharge

Onset of left facial swelling

Persistent symptoms without improvement

Severe facial and cervical pain, dysphagia,
odynophagia, dyspnea, and hypotension.
Panoramic radiography and CT identified

a periapical lesion at tooth #35; contrast-
enhanced CT showed an extensive gas-
containing deep neck abscess, marked airway
narrowing, and mediastinal extension

Acute respiratory deterioration with decreased
consciousness, desaturation, carbon dioxide
retention, respiratory acidosis, and new-onset
atrial fibrillation with rapid ventricular response

Follow-up thoracic CT showed progression of
mediastinal gas locules to a discrete mediastinal
abscess

Respiratory status improved sufficiently for
extubation

Breakthrough fever and a new left thoracic
opacity. Same-day thoracic CT showed
regression of the anterior mediastinal lesion,
increased bilateral pleural effusions, and no
definite pulmonary consolidation

Clinical stabilization

Improvement in general condition and
inflammatory markers

Sufficient improvement in mouth opening after
persistent trismus

Incision and drainage and intravenous antibiotics
at a local clinic; details of the procedure and
antimicrobial regimen were unavailable

ICU admission, norepinephrine administration,
endotracheal intubation under general anesthesia,
empirical piperacillin/tazobactam, emergency
cervical incision and drainage, and postoperative
mechanical ventilation

Emergency bronchoscopy identified and removed
secretions obstructing the endotracheal tube,
restoring tidal volume and improving ventilation
and consciousness

Thoracic surgical drainage; intraoperative
purulent material confirmed descending
necrotizing mediastinitis; mechanical ventilation
continued

Successful extubation and transition to high-flow
nasal cannula oxygen therapy

Empirical antimicrobial therapy was broadened to
meropenem

Transfer from the ICU to a general ward

Discharge without significant complications; oral
amoxicillin/clavulanate prescribed for 10 days

Extraction of the left mandibular second premolar

#35)

Piperacillin/tazobactam was administered for 10 days and meropenem for 21 days. ICU: intensive care unit.

gions. Mouth opening was severely limited (trismus), with
a maximal interincisal opening (MIO) of 10 mm, which
precluded adequate intraoral examination.

Because intraoral examination was limited, the odon-
togenic source was identified radiographically. A pan-
oramic radiograph revealed periapical radiolucency as-
sociated with the left mandibular second premolar #35),
accompanied by severe coronal caries. This finding was
confirmed by CT images obtained with bone window
settings, which demonstrated a periapical lesion of the
same tooth (Fig. 1). Contrast-enhanced CT demonstrated
extensive abscess formation with multiple gas locules

involving the left facial and deep neck spaces, accom-
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panied by diffuse soft tissue swelling and marked upper
airway narrowing (Fig. 2). Gas-containing collections
extended inferiorly along the left carotid space, suggest-
ing that the carotid space served as the principal route
of descending spread. The adjacent left internal jugular
vein showed slit-like narrowing due to severe extrinsic
compression, reflecting the mass effect of the surround-
ing inflammatory process. Gas locules were also trace-
able from the infected deep neck spaces into the visceral
compartment of the mediastinum at presentation (Fig.
20), supporting early mediastinal extension despite prior
incision and drainage at a local clinic two days earlier.

Coronal reformations demonstrated inferior extension



|]__l Fig. 1. A. A panoramic radiograph shows
a diffuse, non-corticated periapical ra-
diolucency associated with the left man-
dibular second premolar (#35), accompa-
nied by severe dental caries, suggestive of
a periapical abscess. Multiple air bubbles
are also observed in the soft tissues of the
left neck. B-D. CT images with bone win-
dow settings demonstrate a periapical le-
sion involving the left mandibular second
premolar (#35), with air bubbles also vis-
ible in the adjacent soft tissue of the left
neck and mandibular region.

Fig. 2. Initial contrast-enhanced CT im-
ages obtained at admission demonstrate
extensive abscess formation with mul-
tiple air bubbles along the left deep neck
spaces, accompanied by diffuse soft tis-
sue edema and swelling. The marked
soft tissue swelling results in significant
narrowing of the airway. A and B. Ab-
scess formation is observed in the left
masticator space. C-H. Gas-forming
abscess collections extend along the left
carotid space, consistent with the carotid
space as the anatomical route of inferior
spread. The adjacent left internal jugular
vein demonstrates a slit-like appearance
due to severe extrinsic compression, sec-
ondary to the inflammatory mass effect
§ of cervical necrotizing fasciitis (arrows). L.
Gas locules extend inferiorly from the in-
fected left deep neck spaces into the vis-
ceral compartment of the mediastinum,
consistent with descending mediastinal
spread of infection (dashed circle).
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Fig. 3. Coronal and sagittal contrast-enhanced CT images obtained at admission.

A and B. Coronal images demonstrate

extension of the left deep neck infection into the mediastinum (arrows) and associated airway deviation. C and D. Sagit-
tal images demonstrate abscess formation within the retropharyngeal space (asterisks).

of the infection toward the mediastinum with associated
airway deviation (Fig. 3A and B). Sagittal reformations
revealed abscess formation within the retropharyngeal
space (Fig. 3C and D), raising particular concern because
of its close anatomical relationship to the airway and its
potential contribution to airway compromise. Based on
these imaging findings, the patient was diagnosed with
severe odontogenic deep neck infection with imaging
findings suspicious for DNM. Thus, at the time of presen-
tation, the patient had concurrent sepsis and suspected
descending necrotizing mediastinitis, two life-threaten-
ing conditions that required immediate multidisciplinary
intervention.

The patient was hospitalized and transferred to the in-
tensive care unit (ICU) for close monitoring and manage-
ment. Because of persistent hypotension, norepineph-
rine was administered, after which her blood pressure
was maintained within the normal range. During the
critical phase of illness, the patient’s oral antihypergly-
cemic medications were withheld, and glycemic control
was managed with basal insulin glargine and rapid-act-
ing insulin aspart, with dose adjustment according to en-
teral feeding. Glucose levels intermittently exceeded 200
mg/dL during hospitalization, with a peak value of 245
mg/dL. On the day of admission, the airway was secured
with endotracheal intubation for general anesthesia, and

emergency incision and drainage of the left deep neck
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abscess was collaboratively performed by the Depart-
ments of Otorhinolaryngology and Oral and Maxillo-
facial Surgery. Purulent discharge was obtained during
the procedure, and intraoperative findings of necrotic
tissue confirmed the diagnosis of necrotizing fasciitis.
Postoperative mechanical ventilation was continued in
the ICU. During the initial cervical drainage, closed- and
open-pus specimens obtained from the left neck were
submitted for Gram staining, bacterial culture, and an-
timicrobial susceptibility testing. Gram stains demon-
strated gram-positive cocci together with gram-negative
and gram-positive rods, and Streptococcus anginosus
was isolated from both specimens. The open-pus isolate
was susceptible to benzylpenicillin, ampicillin, cefotaxi-
me, ceftriaxone, erythromycin, clindamycin, tetracycline,
vancomycin, levofloxacin, linezolid, and tigecycline, with
intermediate susceptibility to chloramphenicol. The
closed-pus isolate was susceptible to penicillin, ampi-
cillin, chloramphenicol, ciprofloxacin, erythromycin,
clindamycin, tetracycline, and vancomycin, but resistant
to gentamicin. Blood cultures obtained at admission and
repeated two days later showed no growth. Empirical
piperacillin/tazobactam was initiated on admission. An-
timicrobial management was conducted in consultation
with the Department of Infectious Diseases. Following
two initial doses on the first day, treatment was contin-

ued at 4.5 g intravenously every 6 hours for 10 days.



Fig. 4. Comparative contrast-enhanced CT images demonstrating interval change in the
left aspect of the visceral compartment of the mediastinum between admission (A) and
post-admission day 8 (B). The gas bubbles previously identified at admission have pro-
gressed to frank abscess formation.

On post-admission day 4, the patient developed acute
respiratory deterioration with a decreased level of con-
sciousness, desaturation, carbon dioxide retention, and
new-onset atrial fibrillation with rapid ventricular re-
sponse. Emergency bronchoscopy revealed obstruction
of the endotracheal tube by secretions, and broncho-
scopic removal restored tidal volume, with subsequent
improvement in carbon dioxide retention and respira-
tory acidosis and recovery of alertness.

On post-admission day 8, comparison of the follow-up
thoracic CT with the admission study demonstrated in-
terval progression of the mediastinal gas locules to a frank
abscess within the left aspect of the visceral compart-
ment of the mediastinum (Fig. 4). Because this discrete
mediastinal collection represented an anatomically dis-
tinct focus requiring additional thoracic source control,
thoracic surgical drainage was performed. Purulent ma-
terial was identified within the mediastinum during sur-
gery, providing operative confirmation of DNM. A tho-
racic drainage specimen obtained during the procedure
showed no organisms on Gram staining and no growth
on routine bacterial culture; acid-fast bacillus testing was
also negative. Mechanical ventilation was continued after

thoracic drainage. On post-admission day 10, the patient
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was successfully extubated and transitioned to high-flow
nasal cannula oxygen therapy. On post-admission day
11, she developed breakthrough fever, and serial chest
radiographs demonstrated a newly developed left tho-
racic opacity, initially raising concern for hospital-ac-
quired or aspiration pneumonia. Antimicrobial therapy
was therefore empirically broadened to meropenem at 2
g intravenously every 8 hours. This change was based on
the clinical and chest radiographic findings rather than
antimicrobial resistance of the S. anginosus isolates or
deterioration in renal function. Thoracic CT performed
on the same day demonstrated interval regression of the
anterior mediastinal lesion and increased bilateral pleu-
ral effusions, without definite pulmonary parenchymal
consolidation. Meropenem was administered at 2 g in-
travenously every 8 hours for 21 days, followed by oral
amoxicillin/clavulanate 625 mg three times daily for 10
days after discharge. Following clinical stabilization, the
patient was transferred from the intensive care unit to a
general ward on post-admission day 19. After infection
control, the patient was switched from insulin back to
her usual oral antihyperglycemic medications before dis-
charge. Her general condition and inflammatory markers

gradually improved, and she was discharged 32 days af-



ter admission without significant complications. Because
persistent trismus precluded immediate extraction, de-
finitive treatment of the left mandibular second premolar
(#35), considered the presumed odontogenic source, was
deferred. After sufficient improvement in mouth open-

ing, the tooth was extracted 20 days after discharge.

Discussion

This case illustrates the potential for an odontogenic
infection to progress from a localized periapical lesion
to severe multispace deep neck infection, descending
necrotizing mediastinitis, airway compromise, and sep-
sis requiring intensive care. The present case showed
several features associated with a severe clinical course,
including diabetes mellitus, marked leukocytosis, exten-
sive multispace involvement, and gas formation, several
of which have been linked to life-threatening complica-
tions, ICU admission, and repeated surgery in odonto-
genic deep neck infections*>!%.

The route of spread was anatomically consistent with
descending extension through the deep cervical fascial
spaces. DNM has traditionally been diagnosed according
to the criteria proposed by Estrera et al., including severe
cervical infection, characteristic radiographic findings,
operative or postmortem evidence of necrotizing me-
diastinal infection, and continuity between the cervical
and mediastinal processes®. CT demonstrated gas-con-
taining collections extending inferiorly along the left ca-
rotid space toward the superior mediastinum. Follow-up
CT demonstrated progression of the initial mediastinal
gas locules to a discrete abscess, prompting additional
thoracic surgical drainage. Although the retropharyn-
geal-retrovisceral pathway is more commonly empha-
sized, the carotid space is a recognized anatomical route
for cervicomediastinal spread*.

Contrast-enhanced CT played an important adjunc-

tive role in diagnosis and therapeutic decision-making
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by delineating the periapical source, gas-containing ab-
scesses, airway narrowing, and mediastinal extension®'?.
A previous report also emphasized the value of contrast-
enhanced CT in assessing deep neck infection with nec-
rotizing fasciitis, airway compromise, and the need for
repeated drainage'®. The interval progression from me-
diastinal gas locules at admission to a discrete abscess on
post-admission day 8 demonstrates that serial CT, when
interpreted together with the clinical course, can identify
newly drainable collections and support decisions re-
garding additional surgical source control"3?.
Emergency cervical incision and drainage were per-
formed on the day of admission, and intraoperative
findings of necrotic tissue confirmed cervical necrotiz-
ing fasciitis. However, the initial cervical drainage did not
eliminate the need for further surveillance, as the medi-
astinal component evolved into a drainable abscess on
follow-up CT, necessitating additional thoracic surgical
drainage. This staged approach is consistent with reports
emphasizing adequate drainage of all infected compart-
ments alongside broad-spectrum antimicrobial therapy
and intensive care support5’15). Definitive management
of the odontogenic source is an essential component of
treatment. Early removal of the causative tooth, when
clinically feasible, has been associated with a shorter
hospital stay in patients with odontogenic deep neck
infections?. In the present case, extraction of the left
mandibular second premolar (#35) was deferred because
persistent trismus precluded immediate dental treatment.
After the acute deep neck and mediastinal infections had
been controlled and mouth opening had sufficiently im-
proved, the tooth was extracted 20 days after discharge
as definitive treatment of the presumed odontogenic
source. This sequence underscores the importance of
completing treatment of the causative tooth as soon as
the patient’s systemic and local conditions permit.
Severe odontogenic deep neck infections and DNM
are typically polymicrobial, involving facultative or mi-

croaerophilic oral streptococci together with obligate



131718 " The anaerobic component

anaerobic organisms
commonly includes gram-positive anaerobic cocci and
gram-negative rods such as Prevotella, Porphyromonas,
and Fusobacterium species'®. Facultative streptococci
may predominate during the early cellulitic phase and
facilitate the spread of infection, whereas anaerobic or-
ganisms are particularly important during subsequent
suppuration and abscess formation; anaerobic gram-
negative rods have also been associated with necrotic
abscesses'®. In mixed infections, oxygen consumption by
facultative organisms may create a reduced environment
favorable for anaerobic growth, and synergistic interac-
tions among bacterial species may increase the patho-
genicity of the infecting flora'®. In DNM, gram-positive
cocci and gram-negative rods such as Fusobacterium
have been associated with gas production and tissue in-
jury>?. These microbiological characteristics may partly
explain the rapid progression of severe odontogenic in-
fection through the cervical fascial spaces. Although the
gas locules helped delineate the extent of infection and
the route of descending spread, they were not specific
for a particular gas-producing pathogen, particularly be-
cause some of the cervical gas could have represented
procedural air introduced during the pre-referral inci-
sion and drainage.

In the present case, Streptococcus anginosus was iso-
lated from both cervical pus specimens and was broadly
susceptible to the tested f-lactam agents and clindamy-
cin. However, multiple bacterial morphotypes were ob-
served on Gram staining, and the patient had received
antimicrobial treatment before referral. Therefore, re-
covery of S anginosus alone may not have represented
the complete microbial composition, and involvement of
anaerobic copathogens that were not recovered by cul-
ture could not be excluded. Piperacillin/tazobactam was
initially administered to provide broad empirical cover-
age of both oral streptococci and anaerobic organisms.
This approach was consistent with the polymicrobial na-

ture of severe odontogenic infections, as the tazobactam
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component extends the activity of piperacillin against
many B-lactamase-producing anaerobic gram-nega-
tive rods'®. The susceptibility results confirmed activity
against the recovered S. anginosus isolates, whereas the
possibility of undetected anaerobic copathogens sup-
ported continued broad-spectrum coverage during the
acute phase. The subsequent escalation to meropenem
was not prompted by antimicrobial resistance or wors-
ening renal function, but was an empirical response to
breakthrough fever and a newly developed left thoracic
opacity that initially raised concern for hospital-ac-
quired or aspiration pneumonia. Although microbiologi-
cal testing was performed, complete characterization of
the infecting microbiota remained limited by prior anti-
microbial exposure and the failure to recover anaerobic
organisms from culture.

The progression in this patient was likely multifactorial
rather than attributable to the host systemic condition
alone. The 9-day interval from symptom onset to tertiary
evaluation may have permitted further spread through
the deep cervical spaces before definitive imaging and
multidisciplinary treatment>”'". Although incision and
drainage had been performed and intravenous antibiot-
ics had been administered before referral, details of the
procedure and antimicrobial regimen were unavailable;
therefore, the adequacy of the initial drainage and anti-
microbial coverage could not be determined. At the time
of referral, persistent infection and an untreated odon-
togenic source indicated that complete source control
had not yet been achieved. The microbiological findings
discussed above suggest that bacterial virulence, mixed
microbial composition, and possible aerobic-anaerobic
synergy may also have contributed to abscess formation
and fascial spread®'®. In contrast, the inpatient empiri-
cal regimen, as described above, provided appropriate
coverage for the recovered organism and suspected an-
aerobic copathogens, making inadequate antimicrobial
coverage at the tertiary center an unlikely principal cause

of progression. Thoracic drainage was performed when



serial CT demonstrated a discrete mediastinal abscess on
post-admission day 8. Although the admission CT had
already shown mediastinal gas, a discrete mediastinal
abscess became evident only on follow-up imaging. This
case therefore underscores the importance of early tho-
racic surgical involvement, close serial reassessment, and
prompt drainage when a mediastinal collection becomes
apparent>>'”.

Sepsis represented an equally important systemic and
life-threatening aspect of this case. Under the Sepsis-3
framework, sepsis is defined as life-threatening organ
dysfunction caused by a dysregulated host response to
infection, and clinical criteria such as SOFA and qSOFA
were developed to identify patients at risk of poor out-

comes®?

. Neither a SOFA score nor a qSOFA score was
prospectively recorded, and retrospective scoring was
limited because the level of consciousness at presenta-
tion was not documented in a form suitable for scor-
ing. Sepsis severity was therefore characterized by the
documented organ dysfunction—vasopressor-requiring
hypotension and severe hypoxemia—rather than by a
reconstructed score, supporting the clinical diagnosis of
sepsis. Notably, the absence of fever did not reduce the
severity of the systemic presentation, as sepsis may man-
ifest primarily through organ dysfunction rather than py-
rexia. The updated septic shock criteria further empha-
size that vasopressor-dependent hypotension combined
with elevated lactate identifies a particularly high-risk
subset of sepsis, underscoring the importance of careful-
ly distinguishing sepsis from septic shock in patients with
circulatory compromise®. Early airway control and con-
tinued airway surveillance, ICU transfer, norepinephrine
administration, broad-spectrum antimicrobial therapy,
and staged cervical and mediastinal drainage were co-

ordinated components of multidisciplinary management
59,10,15)

rather than independent interventions
In conclusion, odontogenic infection can progress
rapidly to descending necrotizing mediastinitis, airway

compromise, and sepsis, even when the initial source
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appears localized. Serial contrast-enhanced CT should
be regarded as an important adjunct for assessing dis-
ease progression and identifying the need for additional
surgical source control, rather than as a stand-alone de-
terminant of treatment success. Effective management
requires early diagnosis, airway control and continuous
airway surveillance, prompt broad-spectrum antimicro-
bial therapy, adequate drainage of cervical and medi-
astinal infection, intensive sepsis care, and coordinated

multidisciplinary collaboration.

Conlflicts of Interest: None
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