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Oral health-care system of North Korea and oral
health inequalities among North Korean refugees:
A narrative review
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Yong-Seung Kim ', Hoon Myoung

Department of Oral and Maxillofacial Surgery and Dental Research Institute, School of Dentistry, Seoul National University, Seoul, Korea

The division of the Korean Peninsula has produced long-standing disparities in health-care systems, yet no na-
tionwide oral health survey of the North Korean population is publicly available. This narrative review synthe-
sized national-level estimates from international organizations, limited studies among children inside North Ko-
rea, literature on the North Korean oral health-care system and its marketization, and studies of clinical indices
and post-resettlement dental-care access among North Korean refugees, to examine the structural vulnerability
of North Korean oral health care and the oral health inequalities that persist after resettlement. Although North
Korea officially espouses free medical care and preventive medicine, shortages of medical resources, limited ac-
cess to restorative and prosthetic treatment, and the expansion of informal fee-based care have been reported.
Among refugees, older age groups had a greater proportion of missing teeth within the DMFT index, whereas the
filled-teeth component remained low; extensive alveolar bone loss and reduced oral health-related quality of life
were also reported. Children from refugee families showed more untreated caries and unmet dental-care needs
than South Korean children. After resettlement, cost burden, limited understanding of the health-care system, and
low oral health literacy were reported as barriers to dental care. Policy for North Korean refugees should there-
fore move beyond one-time treatment support toward standardized initial screening, early treatment of untreated
caries and periodontal disease, tailored education to improve oral health literacy, sustained linkage for high-cost
treatment, and life-course management, providing a basis for oral health policy in preparation for possible inter-
Korean health-care exchange and cooperation. (J Korean Dent Assoc 2026, 64(8): 265-274)
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Table 1. Summary of oral health indicators in North Korea and among North Korean refugees

Category Reference Subjects Main findings Interpretation
National WHO” DPRK, national-  Untreated caries in primary teeth Background data at the
estimates level estimates (1-9 yr) 46.8%; untreated caries in national level

permanent teeth ( = 5 yr) 26.2%; severe
periodontitis (= 15 yr) 9.8%; edentulism
(=20 vr) 5.2%: 5,595 dentists (2.2 per
10,000)
Caries, Wonsan Goe et al.! 854 primary- Caries-free 29.9%: mild 37.0%. severe High caries burden

Prevention,
Pyongyang

Habits and caries

Caries
experience

Children,
comparison

Alveolar bone
loss
(person-level)

Periodontal
status
(tooth-level)

OHRQoL

Children of
refugee families

Oral hygiene in
children

Tarvonen et al.”?

Tarvonen et al.”?

Lee et al.'¥, Lee?

LeelS)

Lee and Lee'®

17)

Lee

jeonls)

Kim and Choi'

Kim and Choi®”

school children

500 children in
COHPP, 6-yr
follow-up

492 children
aged 10 and
13 yr

984 refugees at
Hanawon (mean

33.3 y1)

13 refugees aged
12-14 yr vs South
Korean children

984 refugees at
Hanawon;

unit of analysis:
person

31,424 teeth from
982 refugees,
unit of analysis:
tooth

110 women aged
=20 yr

154 refugee-
family vs 154
matched South
Korean children

88 children of
refugee families

33.1%; overall 70.1%; daily brushing
98.5%; dental visit within 1 yr 71.2%

Decrease in prevalence and mean of dt
+ DT in both intervention groups, mainly
from dt

Sweet snacking associated with caries
(p =0.011); brushing frequency not (p =
0.725)

DMFT/MT: 4.06/2.79 (40-49 yr),
6.43/4.55 (50-59 yr), 10.75/7.88 (60-69
y1); MT accounted for 58.84% of DMFT
in those aged = 19 yr; low FT across
ages

D rate 38.46% vs 6.9%; DT 0.92 vs 0.11;
FT0.23vs 1.73

No resorption 18.9%; < 1/3 in any tooth
68.2%; 1/3-2/3 22.2%; = 2/3 4.8%; no
resorption in 25.2% of men vs 10.1% of
women

No bone loss 54.0%; < 1/3 39.9%; 1/3-
2/3 5.7%; = 2/3 0.3%; overall prevalence
per person 81.1% vs 23.4% in South
Korea

Model with age, DMFT, and CPITN
explained 55% of OHIP (R* = 0.55, n =
109): age and DMFT were significant,
CPITN was not

Caries OR 2.68; dft 3.82 vs 2.29; DT/dt
2.50 vs 0.18; unmet dental care 21.4% vs
4.0%; 55.3% born in China

Very poor PHP in 79.5%; lower PHP in
those examined within the past year
(3.55 vs 4.26, p = 0.022)

despite favorable self-
reported behavior

Feasibility of school-
and kindergarten-based
prevention

Importance of
controlling sugar intake

Higher proportion

of missing teeth in
older age groups; low
restorative care

Same untreated-caries
pattern despite small
sample

Extensive periodontal
damage despite young
mean age

Periodontal contribution
to tooth loss should be
considered

Extension of the
problem to quality of life

Marked untreated caries
and access problems

Association between
check-up experience
and better oral hygiene

COHPP: Children's Oral Health Promotion Programme, CPITN: community periodontal index of treatment needs, DMFT: decayed,
missing, and filled teeth, dft: decayed and filled primary teeth, DT/dt: decayed teeth, FT/ft: filled teeth, MT: missing teeth, OHIP: oral
health impact profile, OHRQoL: oral health-related quality of life, OR: odds ratio, PHP: patient hygiene performance, WHO: World Health

Organization

70.8%, 60-69Al 73.3%= Aol
o] ZAtHY. thil o= 3§ AJF o M2
SAtRo|A TEE F/JH]|Y] Zpolo]
o] Al7tell whe} /AR XIgYst

o

I

oo o
IS =E=1

LRSI W] R 20159 AT SAIRL Bl
OE T2 Bt (DMF rate)2 5041714 H3to[gd=RlojA 23]

269

=T,
ol= 377 FE A7 of et - EA & o] A7 o
02 FAEH, gHH 12-144] 2Hn = 13)°l41= DMFT

sl GRS



146 7+2-Hl DT7F 0.922 $-41%|9] HlFo] Z111, 93t obs
I} 8] g FLA]AFHARED rate, 38.46% vs 6.9%)7F
DT index(0.92 vs 0.11)= &2 51 FT index(0.23 vs 1.73)
£ 3ok

oHek DMFT index Si4oll= 22171 D 8o}, ARl 1S
O] A A= HHEA] $-4]0]] Qfefaigt AYolA] ehow A4
9] 71047k A 4= A=t S e PARAARIREC 2=
A A1 e | of gk, (A7 A=t ol g HRk
St} Lee} Lee(2021)'92 AES B4 92 djo], RE X
ol A2F E47} Gl 397t 18.9%° Elstal 1/3 ofst
T8 7 Aot shEEE Qs 97t 68.2% U Hals
Aom, F57t el HlE2 A 25.2%, 94 10.1%= o143
oAl Ado] § FS5IGIH. 5Y IS EQ] 98270fA] Ao}
31424705 £4 9RIE g 3% Aol e A2 440l
gl Xol7}k 54.0%%L, 7191 T Al-Ee FHES 81.1%
2 95k 23 4%E T =9k0. J
9.1%= AxP7} Zick. T ALS] WE-S-2 FA Te7h ARt

=

H
A
ol
(@)
=
L
S
=
>
~J
o)
(@)Y
x
n)

Fotz M Do A7 vET 4 Ik, me] Batole
o] & APAA] 1L AT Wollis AR ohfe} X
o] 7]} 7R5 A2 A SLefslok shc, o|efd 74 A% BAE
Q| Eof 2 QFch, Shblo] At 204 o4 o

110%8< o= g oA Hol, DMFT index, commu-
nity periodontal index of treatment needs(CPITN)E &+
ot 3] AR G2 A G A5 oral health impact profile,
OHIP) #1019} 55%F Aot (R* = 0.55, 0= 109), °] &
Foj|A Lo]et DMFT indexs= OHIP} 3-2I3h T A& HY
91} CPITN -2J5HA] Qoket.

ol AuE T, EtolgFHe 37 A=
Aol 255 AR MT index®] Hl53H A A=wLollA]
W2 FT index, OF&- AW 2] F-315F n]AA] 4], FH et
= &4, T80 7 4] A AstkE 9ok
ol FAoll= Fet Wl Y EAtd RE EA R HEA

o] Az} o]_?,g] _O,]EO]% ?g-l:_ﬁ‘ol E'_‘B‘LZ_J'_QE

=]

rO

it

)

e

o) HAY Ao} A A-E5l= FoF Aol Kimatt
Choi(2026)"= B3tolg714 obs 15497 g AHS 1:1
o3t Gt ok 1549 H|wotL, o] Ao A Eslolgt
717 okg] ST S 55.3%, HEt 35.3%, Bt 5.3%=
A= E40] thE AAJste], o] A ZA7E S
A7] ZAofet %ot A] g3 HolEth Bito[g7H o
WFe L A7 B1E(30.8% vs 16.2%), A
3% vs 9.7%), P15% A= FH(21.4% vs 4.0%)
g AEE Sl 2ATHL69 + 0.90 vs
0.873]). WeHHSS HAJSE X]oke-A173H odds ratio
.68(95% confidence interval 1.34-5.37)°1 1L, L3t
5 B3 dft score=3.82 + 2.98 T 2.29 + 2.88°]|%1
o, wjA2] $-4] A1(DT/dt 2.50 + 2.77 vs 0.18 £ 0.57)
oA Apo]7F ZE whd EAI(FT/fr 1.32 + 1.89 vs 2.11 +
2.71)= Wokth?, Bgto|g71 of2o] 88 2] #7091 B
71t Ao A &= patient hygiene performance(PHP) index
7% - Bl 79.5% AL, <t 19 W 3 EA Aol
U= oFsoll4 PHP index”F f-2J5HA] WoK3.55 £ 1.56 vs
426 £ 098, p = 0.022), #3841 ¥ o Fagt 439
A3y o] HAAGS AAFRFATHY. whbA] obs tiAF A2 %
JolsAllE-tietet-shtAlE 5 AA| F 7] 2854
A3t H oA} 50 w5, T12|3 H7 o] 5 AAE A 2

Zolof 3.

o, o‘ rlo
By
1 3 o on

flr 5
Y oo
D

i

¢

oX
By
i)
o
o
%
fru
X
rd
oX,
i)
-
o
)
o
o
u)

o, WA}, AH 72, A=A AC] et ofsfrt FEY
4 L, FAARA FBT HIFe] 4 AAL Aol Az

=}, Kim $(2022)%°] shuhgd 244 1117
2]
A]

oA EetollA A& w52 T2 735 A

=

270



71239 BA3

N
o
9,
22
I3
-

¥0 o}

THr = 0526, p € 0.001). WA FALAA 7154 7734
S 7R FofRt o] TS Elou
(standardized 8 = 0.20, 95% CI 0.01-0.43) 10]&] E3fjgl-
FOI5HA] o, A|7g-0] 9] QIA|H T 2] 5524 EFAA]-of
OFeY8E AR Al AEote FEo] A
e} o WHsHA B AARICHY,

Park¥} Han(2026)°] g3t A5 Betolg31l 2007 7}
=0 7 =3l -SHR 13359 A=E Word2Vec 2J7]
Fo 2 FARE Aol =, Eet 2|2kl of-gof theh AvkA

Table 2. Summary of studies on dental-care access and oral health promotion among North Korean refugees

Topic Reference Subjects and Main findings Policy implications
methods
Oral health Cho et al2? 123 refugees at a Mean literacy 44/72; positive Education focused
literacy free dental clinic;  correlation with behavior (r = 0.526, p ¢ on functional
TOKFHLIiD and 0.001); functional literacy significantly ~literacy
questionnaire associated (standardized 8 = 0.20, 95%
C10.01-0.43)
Service experience  Kim et al.?? 111 refugees at Brushing instruction associated with Assess prior service
in North Korea Hanawon brushing after lunch (x* = 5.520, p experience at
=0.019); examination and scaling initial screening
associated with use of mouth rinse
Improvement Park and Han® 133 open-ended "Cost" the most frequent keyword Combine financial
needs responses from (77 times), linked with "burden," support with
200 refugees; "expensive," "implant”; "explanation” comprehensible
Word2Vec analysis  linked with "understanding," "cannot,"  counseling
"lack”
Health-care Han et al?? Mixed-methods Barriers arising from prior experience  Interpret economic,

utilization

Tailored
promotion
program

Education
program
development

System and
settlement context

Inter-Korean
cooperation

Jeon and Lee®

Jeong®

KOFIH?, Korea Hana

Foundation®%,

NHRCK?”

Shin et al?, Han et al.?),
Ahn et al?

study

129 refugees (64
intervention,

65 control);
PRECEDE-
PROCEED model

Program
development with
expert interviews

Reports on the
health-care
system, settlement,
and health rights

Dental education,
NGO exchange,
use of dental
hygienists

institutional, and
communication
barriers together

of free care and adaptation to the
South Korean system

Improvement in beliefs, knowledge, Culturally tailored
behavior, O'Leary index, and CPI intervention is
effective

Need for North Korean vernacular, Develop tailored

motivation strategies, systemic-oral educational
health linkage, community application  materials
Principles of free care and preventive Link with health
medicine; settlement and social rights and social
integration problems; restricted access  integration

to data

Differences in education and licensing;  Cooperation
role of NGOs; need for infrastructure covering

and workforce cooperation prevention,

education, surveys,
and auxiliary
personnel

CPI: community periodontal index, KOFIH: Korea Foundation for International Healthcare, NGO: non-governmental organization,
NHRCK: National Human Rights Commission of Korea, TOKFHLID: Test of Korean Functional Health Literacy in Dentistry
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Oral health status of elderly residents in long-term care

facilities and oral care experiences and educational
needs of caregivers: A mixed methods study
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Min-Joo Shin‘®**, Jae-Hun Koh"?'?** Eun-Jae Choi'?", Hye-Jin Kwon "', Seon-Jip Kim"*'?, Hyo-Jin Lee*,
Hyewon Suh“®, Jijun Lim“*®, Jung-Ah Lee"”®, Hyun-Jae Cho"*'""

'Department of Preventive and Public Oral Health Dentistry, School of Dentistry and Dental Research Institute, Seoul National University, Seoul, Korea

%Yonsei S Dental Clinic, Seongnam, Korea
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“Department of Dental Hygiene, College of Dentistry, Kangwon University, Gangneung, Korea
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Purpose: This mixed-methods study aimed to investigate the oral health status of elderly residents in long-term
care facilities and to explore caregivers' experiences and educational needs regarding oral care.

Materials and Methods: Quantitative data were collected from 132 elderly residents in four facilities in Seoul
through oral examinations and surveys. Differences in oral health indicators across long-term care grades were
analyzed using Kruskal-Wallis and chi-square tests. Qualitative data were gathered through semi-structured in-
depth interviews as an exploratory qualitative inquiry.

Results: The mean number of remaining teeth was 12.58+9.74. Approximately 54.7% of residents required partial or
full assistance with toothbrushing. High prevalence rates were observed for masticatory discomfort (36.5%), food de-
bris retention (50.4%), and dementia (73.9%). Qualitatively, caregivers identified oral care as their most burdensome
task due to safety risks. Caregivers reported limited proficiency and insufficient access to oral hygiene aids appliance.
They expressed a strong desire for practical, skill-based training, particularly regarding uncooperative residents, and
showed positive perceptions toward VR-based simulation as a potential training modality.

Conclusion: The oral health of institutionalized elderly is significantly poor, yet caregivers face challenges in pro-
viding adequate care. Although subjective oral health needs and the demand for assistance increased with care
dependency, objective hygiene outcomes did not differ by grade, suggesting that oral care provision may not be
sufficiently tailored to functional status. Systematic, skill-based education programs for caregivers and establish-
ment of professional dental referral systems within long-term care settings are needed. (f Korean Dent Assoc 2026;

64(8): 275-284)
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Table 1. Characteristics of subjects

Variable Values
Age, years 848+ 79
Sex, n=132
Male 18 (13.6%)
Female 114 (86.4%)
Long-term care grade, n = 130
1 20 (15.4%)
2 33 (25.4%)
3 54 (41.5%)
4 22 (16.9%)
5 1(0.8%)
Hypertension, n = 125
Yes 83 (66.4%)
No 42 (33.6%)
Diabetes mellitus, n = 121
Yes 39 (32.2%)
No 82 (67.8%)
Hyperlipidemia, n = 119
Yes 54 (45.4%)
No 65 (54.6%)
Dementia, n = 111
Yes 82 (73.9%)
No 29 (26.1%)
ot A% 848 £ 794%IL, 01492 11478(86.4%)°1 ATt
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Table 2. Oral health status and function-related characteristics
of subjects

Variable Values
Oral health and masticatory function
Number of remaining teeth, n = 132 126 £ 9.7
Denture status, n = 117
None 86 (73.5%)
Complete or partial denture 31 (26.5%)
Masticatory discomfort, n =115
Uncomfortable 42 (36.5%)
Moderate 23 (20.0%)
Comfortable 50 (43.5%)
Oral hygiene status
Assistance for toothbrushing, n = 128
Self-managed 58 (45.3%)
Partial assistance 19 (14.8%)
Full assistance 51 (39.9%)
Tongue coating index, n = 117
None 72 (61.5%)
Less than 1/3 15 (12.8%)
1/3 or more 30 (25.7%)
Food debris retention, n = 117
None 58 (49.6%)
Present 59 (50.4%)
Subjective oral symptoms
Oral dryness, n =122
Yes 35 (28.7%)
No 87 (71.3%)
Need for water when swallowing, n = 122
Yes 55 (45.1%)
No 67 (54.9%)
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Table 3. Oral health indicators by long-term care grade

Variable Greide 1 Greide 2 Gralde 3 Graqe 4-5 p-value
(n=20) (n=33) (n=54) (n=23)
Number of remaining teeth, mean * SD 134 +95 118 +94 128 + 94 117 £ 116 0.882
Denture status, n (%) 0.011
None 17 (100.0) 22 (81.5) 33 (66.0) 12(57.1)
Complete or partial denture 0(0.0) 5(18.5) 17 (34.0) 9(42.9)
Masticatory discomfort, n (%) 0.008
Uncomfortable 14 (70.0) 11(37.9) 12 (26.7) 5(25.0)
Moderate 3(15.0) 8(27.6) 9(20.0) 2(10.0)
Comfortable 3(15.0) 10 (34.5) 24 (53.3) 13 (65.0)
Assistance for toothbrushing, n (%) (0.001
Self-managed 1(5.0) 10 (30.3) 30 (57.7) 16 (72.7)
Partial assistance 3(15.0) 9(27.3) 509.6) 209.1)
Full assistance 16 (80.0) 14 (42.4) 17 (32.7) 4(18.2)
Tongue coating index, n (%) 0.135
None 11 (64.7) 14 (51.9) 32(62.7) 14 (70.0)
Less than 1/3 3(17.6) 3(11.1) 4(79) 5(25.0)
1/3 or more 3(17.6) 10 (37.0) 15(29.4) 1(5.0)
Food debris retention, n (%) 0.171
None 6(353) 12 (44.49) 26 (51.0) 14(70.0)
Present 11 (64.7) 15 (55.6) 25 (49.0) 6(30.0)
Oral dryness, n (%) 0.002
Yes 12 (60.0) 11 (34.4) 8(16.7) 4(19.0)
No 8 (40.0) 21(65.6) 40(83.3) 17 (81.0)
Need for water when swallowing, n (%) 0.099
Yes 13 (68.4) 16 (50.0) 18 (37.5) 8(36.4)
No 6(31.6) 16 (50.0) 30 (62.5) 14 (63.6)
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Clinical characteristics and surgical outcomes of

lower lip mucocele: A retrospective study

Tae Young Jung

Department of Oral and Maxillofacial Surgery, Busan Paik Hospital, Inje University, Busan, Korea

Purpose: This retrospective study investigated the clinical characteristics and surgical outcomes of lower lip
mucocele at a single institution, focusing on the effectiveness of concomitant minor salivary gland removal in
preventing recurrence.

Materials and Methods: Medical records of 19 patients who underwent surgery for lower lip mucocele at Inje
University Busan Paik Hospital between 2011 and 2025 were retrospectively reviewed. Patients were classified
into two groups: 1) Group A (n = 16) achieved complete resolution with a single procedure including concomitant
excision of the mucocele and the underlying minor salivary gland(s) and 2) Group B (n = 3) experienced recur-
rence after primary excision at our institution and subsequently underwent re-operation with additional minor
salivary gland removal. Among the 19 patients, 4 (Cases 1, 6, 8, and 9) had previously been treated at outside
facilities before referral.

Results: The cohort comprised 12 males and 7 females, with a mean age of 22.1 years (range: 8-59 years). All 16
patients in Group A achieved resolution with a single operation. In Group B, recurrence developed within 2-5
weeks after primary excision; however, re-operation with additional minor salivary gland removal achieved reso-
lution in all 3 patients. One patient developed transient commissure hypoesthesia, which partially recovered at
final follow-up.

Conclusion: Concomitant excision of the mucocele and the underlying minor salivary gland(s) is effective in pre-
venting recurrence. When recurrence occurs, additional gland removal achieves resolution. Minor salivary gland
removal should be incorporated as a standard component of the surgical protocol for lower lip mucocele. (J Ko-
rean Dent Assoc 2026, 64(8): 285-292)

Key words : Mucocele; Lip Diseases; Oral Surgical Procedures; Salivary Glands, Minor; Recurrence

Introduction

lower lip accounts for approximately 70-80% of all intra-

Mucocele is a benign cystic lesion of the oral cavity that
arises from mucus extravasation due to trauma to the
duct of a minor salivary gland or from mucus retention
caused by ductal obstruction. It is one of the most com-

mon soft tissue cystic lesions of the oral cavity, and the
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oral mucoceles, making it the most frequently affected
site’. Trauma-induced ductal injury of the minor sali-
vary glands is regarded as the predominant pathogenic
mechanism®, and a relatively higher incidence is ob-
served in children and adolescents”.

Clinically, lower lip mucocele presents as a fluctuant cys-
tic swelling that is translucent, bluish, or normal in color,
and tends to rupture and recur repeatedly’®. Surgical exci-

sion is the standard treatment”

, and various alternative mo-
dalities have been reported, including CO2 laser ablation,

marsupialization'”, and diode laser therapy'?.

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license
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Recurrence is the most significant clinical challenge in
the management of oral mucocele, with reported recur-
rence rates ranging from 4% to 18%%'?. Incomplete re-

moval of the surrounding minor salivary glands and re-
413)

peated trauma are the primary causes of recurrence
If a damaged ductal minor salivary gland remains in situ,
mucus extravasation may recur. Therefore, concomitant
removal of the minor salivary glands beneath and around
the mucocele is expected to be effective in preventing
recurrence; however, systematic analyses of this strategy
remain limited'".

This study retrospectively analyzed the medical re-
cords of patients who underwent surgery for lower lip
mucocele at a single institution to evaluate the clinical
effectiveness of combining mucocele excision with con-

comitant minor salivary gland removal, and to provide an

evidence base for the optimal surgical strategy.

Materials and Methods

The medical records of patients who underwent sur-
gery for lower lip mucocele at the Department of Oral
and Maxillofacial Surgery, Inje University Busan Paik
Hospital, between January 2011 and December 2025
were retrospectively reviewed. The study was conduct-
ed with waiver of informed consent under the approval
of the Busan Paik Hospital Institutional Review Board
(BPIRB 2026-03-042).

Inclusion criteria were patients diagnosed with lower
lip mucocele who had undergone surgical excision at
our institution and whose medical records contained
sufficient clinical information. Exclusion criteria were: 1)
final histopathological diagnosis of another cystic lesion;
2) lesion located at a site other than the lower lip (e.g.,
buccal mucosa, oral vestibule); and 3) patients who did
not undergo surgery. Of the 21 patients initially reviewed,
2 were excluded according to these criteria, and a total

of 19 patients were included in the final analysis. The di-
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agnosis of lower lip mucocele was based on a combina-
tion of clinical and histopathological findings. Clinically,
the diagnosis relied on the characteristic presentation of
a fluctuant, translucent-to-bluish cystic swelling with a
history of recurrent rupture, and was confirmed histo-
pathologically in all cases.

Patients were classified into two groups based on the
number of surgical procedures performed at our institu-
tion and the clinical course.

Group A (resolved with a single operation at our insti-
tution, n = 16): patients who achieved complete resolu-
tion with a single surgical procedure at our institution,
which included concomitant excision of the mucocele
and the underlying minor salivary gland(s). Among these,
2 patients (Cases 6 and 8) had previously been treated at
outside facilities a local dental clinic (LDC) or an otolar-
yngology clinic and were referred to our institution fol-
lowing recurrence.

Group B (recurrence after primary excision at our in-
stitution — resolved after re-operation, n = 3): Patients
who experienced recurrence after primary excision at
our institution and subsequently underwent re-operation
with additional minor salivary gland removal, achieving
final resolution. Case 1 had previously undergone ex-
cision twice at an LDC before referral; recurrence was
observed approximately 5 weeks after the primary op-
eration at our institution, and a second operation with
removal of 2 additional minor salivary glands (2 pieces)
achieved resolution. Case 9 had a history of incision and
drainage at an LDC before referral; recurrence occurred
approximately 2 weeks after the primary operation at
our institution, and a second operation with removal of
minor salivary glands achieved resolution. Case 11 was
treated exclusively at our institution; recurrence devel-
oped approximately 2 weeks after the primary excision,
and a second operation (re-excision with additional mi-
nor salivary gland removal) achieved resolution.

All operations at our institution were performed un-

der local infiltration anesthesia with 2% lidocaine and



1:100,000 epinephrine, in an outpatient, day surgery
room (DSR), or inpatient setting. The standard surgical
principle was to remove the minor salivary gland(s) di-
rectly beneath the mucocele simultaneously with exci-
sion of the mucocele. In Group B cases that experienced
recurrence after the primary operation, re-operation
included excision of the recurrent lesion and additional
removal of the surrounding minor salivary glands. All
excised specimens were submitted for histopathologi-
cal examination, and wound closure was performed with
absorbable sutures (Vicryl).

Collected data were analyzed using descriptive statis-
tics. Continuous variables are expressed as mean + stan-
dard deviation, and categorical variables are expressed

as frequency and percentage.

Results

The final study population comprised 19 patients:
12 males (63.2%) and 7 females (36.8%). Age at first visit
ranged from 8 to 59 years, with a mean of 22.1 + 13.8
years. Children and adolescents (younger than 18 years)
accounted for 6 patients (31.6%). Duration of symptoms
ranged from 2 weeks to 9 months, and a history of trauma
(e.g., lip biting) was identified in 6 patients (31.6%). Lesion
size ranged from 3 mm to 14 mm (mean: 7.1 mm). The
location was the right lower lip in 8 cases, the left lower
lip in 9 cases, and the lower lip in 2 cases (Table 1). The
mean follow-up duration was 29.1 + 28.2 days (mean +
standard deviation). Clinical photograph showed a sus-
pected mucocele on the right lower lip mucosa in Case
8 (Fig. ).

Of the 19 patients, 4 (Cases 1, 6, 8, and 9) had a his-
tory of treatment at outside facilities before referral to
our institution. Case 1 had undergone excision twice at
an LDC before presenting with recurrence; Case 6 had
received lesion removal and injection therapy at an ENT

clinic before recurrence; Case 8 had undergone excision

Fig. 1. Clinical photograph shows a suspected mucocele on the
right lower lip mucosa.
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Fig. 2. Clinical photograph shows complete resolution of the
mucocele lesion approximately 4 months after surgery.

at an LDC before recurrence; and Case 9 had undergone
incision and drainage at an LDC before recurrence. The
surgical methods used at the outside facilities were pre-
sumed to be simple excision or incision and drainage
based on the medical records, and whether minor sali-
vary gland removal had been performed could not be
confirmed.

All 16 patients in Group A achieved complete resolu-
tion with a single surgical procedure at our institution,
which included concomitant excision of the mucocele

and the underlying minor salivary gland(s). No recur-



Table 1. Patient demographics, lesion characteristics, surgical approach, and outcomes

Sex/

Case Duration of ~ Size . Prior treatment ~ Surgical method at ;.
Location . " A Histopathology Recurrence ~ Group
No (year) symptoms  (mm) at outside facility ~ our institution
o Ist: excision 2nd: .
. LDC: excision . . Granulation Yes (resolved
1 F/8 4 months 3 Lower lip excision + minor .
x2 (recurrence) glands (2 pieces) tissue after 2nd op)
Excision + Compatible
2 M/23  1month 10 Lt lowerlip None concomitant minor . hp I No A
gland removal with mucocele
Bxcision + Compatible
3 M/39  2weeks 6 Lt. lower lip None concomitant minor . hp I No A
gland removal with mucocele
Excision +
4 M/24  1month 10 Ltlowerlip None concomitant minor Mucocele No A
gland removal
Excision + Consistent with
5 F/17 1month  N/A Rt lowerlip None concomitant minor - " 4 No A
gland removal
iecn?g/:l: fSiOH Excision + Salivary gland
6 M/32  1month  N/A Lt lower lip imiection concomitant minor with chronic No A
© eJ currence) gland removal sialadenitis
Bxcision + Compatible
7 M/13 6 months 3 Rt. lower lip None concomitant minor . hp 1 No A
gland removal with mucocele
R Excision + . )
8 M/26 3 months 5 Rt. lower lip LDC: excision concomitant minor Consistent with No A
(recurrence) mucocele
gland removal
LDC: incision Ist: excision 2nd: Compatible Yes (resolved
9 F/59 6 weeks 10 Rt lowerlip & drainage removal of minor omp B
. with mucocele  after 2nd op)
(recurrence) salivary glands
Excision + .
10 F/21 Long- 6 Lt. lower lip None concomitant minor Retention No A
standing mucocele
gland removal
Ist: excision 2nd:  Inflamed soft
. re-excision + tissue with Yes (resolved
11 M/19 4months 75 Rtlowerlip None ) ! B
minor salivary extracellular after 2nd op)
gland removal mucin
Excision +
12 F/25 3 weeks 3.5 Rtlowerlip None concomitant minor Mucocele No A
gland removal
Excision + Compatible
13 F/17 1 month 5  Rtlowerlip None concomitant minor . hp ' I No A
gland removal Wwith mucocele
Excision + Compatible
14 M/19 9months N/A Lt lowerlip None concomitant minor _, hp I No A
gland removal with mucocele
Excision +
15 M/9 9 months 13 Rt.lowerlip None concomitant minor Mucocele No A
gland removal
16 M/27  1month 7 Lt. lower lip None Excision of minor  Salivary gland, No A

salivary gland

no abnormality
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Sex/

Case Duration of ~ Size . Prior treatment  Surgical method at .
Location . " N Histopathology Recurrence ~ Group
No (year) symptoms  (mm) at outside facility ~ our institution
Excision + Compatible
17 M/32 1 month 14 It lowerlip None concomitant minor P No A
with mucocele
gland removal
Excision +
18  F/31 2 months 5 Lower lip  None concomitant minor Mucocele No A
gland removal
Excision + Compatible
19  M/8 3 weeks 6 Lt. lower lip None concomitant minor o P No A
with mucocele
gland removal
No: number, Lt.: left, Rt.: right, N/A: not available, LDC: local dental clinic, LC ENT: local otolaryngology clinic
Table 2. Comparison of surgical outcomes between Group A and Group B
Group Definition Surgical method Resolution ~ Remarks
Group A (single Resolved with a single operation at Excision of mucocele + 100% 2 patients referred
operation) (n=16) our institution including concomitant concomitant minor salivary after recurrence at
minor salivary gland removal gland removal outside facility
Group B (re- Recurrence after primary excision Ist: Excision 2nd: Additional 100% 2 of 3 referred after

at our institution — resolved after
re-operation with additional minor
salivary gland removal

operation after
recurrence) (n = 3)

minor salivary gland removal

recurrence at LDC

rence was observed during the follow-up period. Clinical
photograph showed complete resolution of the muco-
cele lesion approximately 4 months after surgery in Case
8 (Fig. 2). Among these, Cases 6 and 8 had been referred
following recurrence at outside facilities but achieved
resolution with a single operation at our institution. The
care setting was outpatient in 13 cases, day surgery room
(DSR) in 5 cases, and inpatient in 1 case.

In Group B, Cases 1 and 9 had been referred from out-
side facilities following recurrence, whereas Case 11 had
received treatment exclusively at our institution. Case 1
had undergone two excisions at an LDC before referral
and developed recurrence approximately 5 weeks after
the primary operation at our institution. A second op-
eration with excision of the recurrent lesion and removal
of 2 additional minor salivary glands (2 pieces) achieved
resolution without further recurrence. Case 9 had a his-
tory of incision and drainage at an LDC before referral
and developed recurrence approximately 2 weeks after

the primary operation at our institution. A second op-
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eration with removal of minor salivary glands achieved
resolution without further recurrence. Case 11 was treat-
ed exclusively at our institution and developed recur-
rence approximately 2 weeks after the primary excision.
A second operation (re-excision with additional minor
salivary gland removal) achieved resolution without fur-
ther recurrence.

The surgical outcomes of all 19 patients are summa-
rized in Table 2. All patients in Group A (n = 16) achieved
complete resolution with a single operation, and all pa-
tients in Group B (n = 3) achieved final resolution after re-
operation with additional minor salivary gland removal.
The overall resolution rate was 100% in both groups fol-
lowing treatment at our institution.

Histopathological results were available for all 19 cases
(Table 3). Of these, 15 (78.9%) were confirmed as muco-
cele (extravasation or retention type) or compatible with
mucocele. Additional findings included 1 case of granu-
lation tissue, 1 of inflamed soft tissue with extracellular

mucin, 1 of salivary gland with chronic sialadenitis, and 1



of salivary gland with no diagnostic abnormalities.

One patient in Group A (Case 17) developed hypoes-
thesia of the left commissure region (30-40% sensation)
beginning on the day after surgery. This was attributed to
a transient neuropraxia of a branch of the mental nerve
related to the surgical manipulation. At the final follow-
up (approximately 2 months postoperatively), sensation
had partially recovered to 50%. No other complications,
including hemorrhage, infection, or wound dehiscence,

were observed.

Discussion

Lower lip mucocele is one of the most common benign
cystic lesions of the oral cavity, with mucus extravasation
caused by traumatic ductal injury of the minor salivary
glands as the predominant pathogenic mechanism'™.
This study retrospectively analyzed 19 patients who un-
derwent surgery for lower lip mucocele at a single institu-
tion, evaluating the clinical effectiveness of concomitant
minor salivary gland removal combined with mucocele
excision.

The mean age in the present study was 22.1 years, with
children and adolescents accounting for approximately
32% of the cohort, consistent with previous reports*.
Wu et al? reported that lower lip mucocele in pediatric

patients may be associated with a higher recurrence rate

Table 3. Histopathological findings

Histopathological diagnosis Number %

Extravasation mucocele 6 31.6
Retention mucocele 1 53
Compatible with mucocele 8 42.1
Granulation tissue 1 53
Inﬂamed soft tissue with extracellular 1 53
mucin

Salivary gland with chronic sialadenitis 1 53
Salivary gland, no abnormality 1 53
Total 19 100
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compared with adults, potentially related to the higher
frequency of repetitive lip trauma in this age group. Of
the 19 cases with available histopathological results, 15
(78.9%) were confirmed as mucocele or compatible find-
ings, indicating relatively high accuracy of clinical diag-
nosis.

The most important finding of this study was the high
resolution rate achieved when surgery included con-
comitant minor salivary gland removal. All 16 patients
in Group A achieved complete resolution with a single
operation, with no recurrence during the follow-up pe-
riod. Notably, Cases 6 and 8, who had been referred to
our institution following recurrence at outside facilities,
also achieved resolution with a single operation at our
institution. This outcome underscores the clinical signifi-
cance of concomitant minor salivary gland removal.

In Group B, 3 patients (Cases 1, 9, and 11) experienced
recurrence after the primary excision at our institution.
Case 1 had undergone two excisions at an LDC before
referral and developed recurrence approximately 5
weeks postoperatively. Case 9 had a history of incision
and drainage at an LDC before referral and developed
recurrence approximately 2 weeks postoperatively. Case
11, treated exclusively at our institution, experienced re-
currence approximately 2 weeks after the primary exci-
sion. Possible contributing factors to recurrence in these
cases include fibrosis of the perifocal tissue from re-
peated trauma and surgery, and involvement of multiple
minor salivary glands. After re-operation with sufficient
additional removal of the surrounding minor salivary
glands, all three cases achieved resolution without fur-
ther recurrence.

Understanding the anatomical characteristics of the
minor salivary glands is essential for comprehending the
mechanism of mucocele recurrence. Hundreds of mi-
nor salivary glands are densely distributed beneath the
lower lip mucosa, and their ducts are susceptible to re-
peated traumatic injury*'?. Even if the cystic lesion alone

is removed, persistence of a minor salivary gland with a



damaged duct may lead to recurrent mucus extravasa-
tion. Bowers and Schaitkin'® emphasized that complete
removal of the causative minor salivary gland is central
to mucocele treatment, and that wide excision including
adjacent glands is necessary for recurrent lesions. Choi
et al.”? also reported that whether minor salivary gland
removal was performed was a significant predictor of re-
currence. The results of this study support these previous
findings, and the achievement of complete resolution in
all 16 Group A patients with a single operation through
concomitant gland removal directly supports the clinical
utility of this approach.

Regarding the surgical strategy for recurrent cases
(Group B), this study confirmed that additional removal
of the surrounding minor salivary glands in conjunction
with excision of the recurrent lesion is effective when re-
currence occurs after simple excision. In all three Group
B cases, re-operation with additional gland removal
achieved resolution. This demonstrates that complete
resolution can be achieved through re-operation includ-
ing gland removal even in recurrent cases, and suggests
that minor salivary gland removal is a key component of
both primary and revision surgery.

Regarding complications, 1 case developed postopera-
tive hypoesthesia of a branch of the mental nerve, which
partially recovered. Because the minor salivary glands of
the lower lip are densely distributed around the men-
tal foramen, careful anatomical awareness and precise
surgical technique are required to avoid injury to mental
nerve branches during gland removal”.

Limitations of this study include the retrospective de-
sign, small sample size, heterogeneity of follow-up dura-
tion, and inability to confirm the precise surgical methods
used at outside facilities. In addition, the mean follow-up
duration in this study was relatively short (29.1 + 28.2
days), and follow-up time varied considerably among
patients. Because recurrence in Group B occurred with-
in 2-5 weeks of the primary operation, a subset of pa-

tients—particularly those with shorter follow-up—may
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not have been observed long enough to reliably exclude
late recurrence. Longer and more uniform follow-up
would be needed to more accurately determine the true
recurrence rate. Prospective studies with larger cohorts
and longer follow-up periods are warranted to validate
the findings of this study.

In conclusion, this single-institution retrospective
study of 19 patients with lower lip mucocele confirmed
that surgical excision combined with concomitant minor
salivary gland removal is an effective approach for pre-

venting recurrence and achieving resolution.
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Autotransplantation of a mature third molar into a
graft-free maxillary sinus: A 9-year follow-up case report

Chiyun Won

Chiyun Won Dental Clinic, Seoul, Korea

This report describes periodontal ligament (PDL)-preserving autotransplantation combined with graft-free crestal
sinus membrane elevation in a posterior maxillary site with limited residual bone height. A 28-year-old woman
with a non-restorable maxillary first molar and approximately 3 mm of residual crestal bone height underwent
autotransplantation of a mature third molar with simultaneous graft-free sinus membrane elevation. Approxi-
mately nine years of follow-up demonstrated stable function with preservation of the PDL space, no ankylosis
or pathologic root resorption, and progressive bone formation within the sinus-associated void. PDL-preserving
autotransplantation with graft-free sinus membrane elevation may represent a viable biologically based alterna-
tive in selected posterior maxillary cases. (J Korean Dent Assoc 2026, 64(8): 293-299)

Key words : Transplantation, Autologous; Periodontal Ligament; Maxillary Sinus; Sinus Floor Augmentation; Bone

Regeneration

Introduction

Tooth autotransplantation can yield favorable out-
comes when appropriate case selection and surgical
principles are respected”. However, its clinical use has
declined with the widespread adoption of dental im-
plant therapy, driven by technical sensitivity, limited
recipient-site bone volume, the frequent need for end-
odontic treatment in mature donor teeth, and the pre-
dictability of contemporary implant systems.

From a biologic perspective, autotransplantation
uniquely preserves the periodontal ligament (PDL),
which provides shock absorption, proprioception, and

cellular sources for tissue homeostasis and repair*®. In
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contrast, implant-based replacement lacks a PDL and
connective tissue attachment, and peri-implant soft tis-
sues demonstrate a different barrier configuration that
may be more susceptible to microbial challenge than
the periodontal attachment apparatus®”.

A major limitation to broader application of autotrans-
plantation is insufficient vertical bone height, particularly
in the posterior maxilla where sinus pneumatization may
necessitate sinus floor elevation. While sinus membrane
elevation with or without grafting is well established
for implant therapy, integration with tooth autotrans-
plantation—especially in graft-free settings—has been
infrequently reported, and long-term evidence remains
limited®'?. This report describes a PDL-preserving au-
totransplantation combined with graft-free crestal sinus
membrane elevation with nine-year clinical and radio-

graphic follow-up.

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license
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Case Report

This study was exempted from Institutional Review
Board (IRB) review by a government-designated public
Institutional Bioethics Committee (Exemption No. P01-
202603-01-012). The study was conducted in accor-
dance with the Declaration of Helsinki. Written informed
consent was obtained from the patient for clinical treat-
ment and for publication of anonymized clinical and ra-
diographic data.

A 28-year-old woman presented at the initial visit (Day
0) with a chief complaint related to the maxillary left first
molar (tooth 26), which had advanced root caries and

complete coronal destruction. Clinical examination re-

vealed bilateral absence of mandibular first molars and
the presence of all four third molars. The maxillary right
third molar was mesially inclined and slightly under-
erupted; the maxillary left third molar was fully impacted
with mesial angulation. Both mandibular third molars
were fully erupted with partial distal gingival coverage.
Preoperative panoramic and cone-beam computed to-
mography (CBCT) findings are shown in Figures 1 and 2.

The patient preferred replacement using her own teeth
rather than implant-supported restorations. Autotrans-
plantation was not feasible in mandibular molar sites
because of insufficient ridge width; implant therapy was
planned for those areas. The maxillary left first molar site

was considered a potential recipient site after extraction,

Fig. 1. Preoperative panoramic radiograph obtained at the initial visit. The
image shows advanced destruction of the maxillary left first molar (tooth 206),
bilateral absence of the mandibular first molars, and the presence of all four
third molars, which are later evaluated as potential donor teeth.

Fig. 2. CBCT images of the maxillary left first molar recipient site obtained 1 month after ex-
traction of tooth 26. Sagittal (A) and buccopalatal (B) views demonstrate adequate mesiodistal
and buccopalatal dimensions at the cervical aspect of the alveolar ridge with limited residual
vertical bone height. Crestal bone height from the alveolar crest to the sinus floor measures
approximately 3 mm at the central portion of the site.



although limited vertical bone height was anticipated.
Tooth 26 was extracted 4 days after the initial visit.
CBCT obtained approximately 5 weeks after the initial
visit demonstrated adequate mesiodistal (7.17 mm) and
buccopalatal (10.6 mm) dimensions at the cervical as-
pect of the alveolar ridge. Residual crestal bone height
between the alveolar crest and maxillary sinus floor was
approximately 3 mm, which was insufficient for conven-
tional autotransplantation without sinus intervention.
The patient was informed that autotransplantation
would require simultaneous sinus membrane elevation.
After discussion of alternatives, including implant place-
ment with sinus grafting, the patient consented to au-
totransplantation combined with graft-free crestal sinus
elevation. The maxillary right third molar was selected
as the donor tooth based on root morphology and size
compatibility (maximum cervical dimensions approxi-
mately 8.0 X 9.0 mm; total root length 9 mm).
Autotransplantation was performed approximately 5
weeks after the initial visit under local anesthesia. The
donor tooth was atraumatically extracted with me-
ticulous preservation of the PDL. The recipient site was
prepared, followed by crestal approach elevation of the
Schneiderian membrane without lateral window access.

No bone grafts or biomaterials were placed.
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Fig. 3. Immediate postoperative intraoral photographs show stabi-
lization of the transplanted tooth using sutures after autotransplan-
tation at the maxillary left first molar site. The tooth is positioned
slightly subocclusal relative to adjacent teeth to ensure complete
placement of the periodontal ligament-covered root within residual
crestal bone and to minimize early functional loading.

The donor tooth was positioned partially within the
elevated sinus space, maintaining a graft-free compart-
ment filled only with blood clot. Primary stability was
achieved through socket adaptation, and the trans-
planted tooth was stabilized with sutures during the early
healing phase. Immediate postoperative stabilization is
shown in Figure 3.

To maximize preservation of PDL vitality, recipient-
site preparation was completed before final extraction
of the donor tooth, thereby minimizing extraoral time.
Following extraction, the donor tooth was temporar-
ily maintained within its original socket until transfer to
the recipient site. Particular care was taken to perform
atraumatic extraction to minimize damage to the root
surface and periodontal ligament.

Pulp extirpation was performed approximately 2
weeks after the autotransplantation to reduce the risk of
inflammatory complications associated with a mature
donor tooth. A provisional crown was placed approxi-
mately 5 weeks after the autotransplantation to protect
the transplanted tooth and allow controlled functional
loading. Root canal treatment was completed approxi-
mately 7 months after the autotransplantation, followed
by definitive prosthodontic restoration with a zirconia

crown approximately 11 months after the autotrans-



Fig. 4. Longitudinal radiographic and clinical evaluation. CBCT images obtained 3 years
after the autotransplantation show sagittal (A) and buccopalatal (B) views with a continu-
ous periodontal ligament space and bone formation in the region corresponding to the
prior sinus-associated void. Intraoral photographs obtained 4 years after the autotrans-
plantation show buccal (C) and palatal (D) views demonstrating healthy peri-dental soft
tissue architecture and absence of clinical inflammation.

Fig. 5. Long-term radiographic follow-up. Periapical (A) and panoramic (B) radiographs obtained 4 years and 6
months after the autotransplantation. Periapical (C) and panoramic (D) radiographs obtained 9 years after the
autotransplantation. Radiographs demonstrate stable crestal bone levels and a well-defined PDL space without
ankylosis, root resorption, or progressive bone loss.
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Fig. 6. Most recent intraoral photographs obtained nine years after the autotransplantation. A. Buccal
view shows mild gingival recession of approximately 2 mm without clinical inflammation. B. Palatal view
shows stable gingival architecture comparable to earlier follow-up images.

plantation. The completion of root canal treatment was
delayed because the patient traveled overseas for an ex-
tended business-related stay during treatment. Surgical
care was performed by an oral and maxillofacial sur-
geon, and endodontic treatment was performed by an
endodontist.

The patient underwent periodic clinical and radio-
graphic follow-up for approximately nine years. Peri-
apical radiographs, panoramic radiographs, and CBCT
imaging demonstrated preservation of a continuous PDL
space, stable crestal bone levels, and no evidence of an-
kylosis or pathologic root resorption (Figs. 4 and 5).

Progressive radiographic bone formation developed
around the transplanted root within the sinus cavity
despite absence of graft material. Newly formed bone
thickness surrounding the root was approximately 3-5
mm radiographically. At the most recent follow-up, nine
years after the autotransplantation, mild buccal gingival
recession was present and was interpreted as physiologic
soft-tissue adaptation in the absence of inflammation,
progressive bone loss, or loss of PDL continuity. The pa-
tient reported no pain or mobility, with only intermittent
tenderness during systemic fatigue that resolved sponta-

neously.
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Representative intraoral findings at the most recent

visit are shown in Figure 6.

Discussion

This case demonstrates long-term clinical and radio-
graphic stability after PDL-preserving autotransplanta-
tion combined with graft-free crestal sinus membrane
elevation in a posterior maxillary site with limited resid-
ual bone height. The nine-year outcome with a main-
tained PDL space and absence of ankylosis or pathologic
root resorption supports the biologic plausibility that
PDL preservation contributes to periodontal adaptation
and stability® .

In the atrophic posterior maxilla, sinus membrane el-
evation is commonly performed with grafts or bioma-
terials, particularly in implant therapy®. In the present
approach, grafting was intentionally avoided to preserve
native healing processes and to reduce concern that par-
ticulate graft materials in close proximity to the donor
root might interfere with PDL-mediated healing or in-
crease the risk of ankylosis"'?. Although histologic con-

firmation is not feasible in a clinical case report, long-



term maintenance of a continuous PDL space with no
ankylosis or pathologic resorption provides clinically
meaningful indirect evidence of periodontal stability”.

Mild buccal gingival recession was observed at long-
term follow-up. A biologically plausible explanation is
that a localized soft-tissue interface developed against
enamel rather than cementum. This may occur when a
donor tooth is positioned slightly subcrestally to ensure
full embedding of cementum-covered root within avail-
able bone, while recipient-site morphology cannot pre-
cisely reproduce the cemento-enamel junction contour.
In such areas, connective tissue attachment with Sharpey
fiber insertion is not expected, and the seal may rely pre-
dominantly on junctional epithelial attachment*”. Com-
pared with connective tissue attachment to cementum,
this configuration may be less resistant over time under
functional loading and physiologic remodeling, poten-
tially predisposing to site-specific recession. Stability on
the palatal aspect supports an asymmetric, interface-
dependent response””.

In the present case, positioning of the donor tooth was
guided by the objective of ensuring that the entire PDL-
covered root surface remained within the available al-
veolar bone. Because the cemento-enamel junction was
not circumferentially uniform, placement based on the
most coronal aspect of the CEJ resulted in slight subcrest-
al positioning in some areas. In addition, because simul-
taneous sinus membrane elevation reduced the need for
extensive recipient-site bone preparation, the potential
benefit of a replica tooth for repeated socket adjustment
was considered limited.

This report is limited by its single-case design and lack
of histologic confirmation; therefore, generalization is
not possible. Nevertheless, the extended follow-up sug-
gests that graft-free sinus membrane elevation can be
combined with PDL-preserving autotransplantation in
carefully selected posterior maxillary cases.

Although several reports have described autotrans-

plantation combined with sinus floor elevation, the pres-
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ent case is distinguished by the use of a mature third
molar donor tooth, the complete absence of grafting
materials, and approximately nine years of clinical and
radiographic follow-up. These features provide unique
long-term evidence supporting the biologic regenerative
potential of the periodontal ligament in sinus-associated
defects.

The present case also suggests that maintenance of a
viable periodontal ligament may contribute not only to
tooth retention but also to bone regeneration within an
elevated sinus environment.

PDL-preserving autotransplantation combined with
graft-free crestal sinus membrane elevation demonstrat-
ed sustained clinical function and radiographic stability
over approximately nine years in an atrophic posterior
maxillary site. This outcome supports further investi-
gation of biologically grounded surgical strategies that
leverage the regenerative potential of the PDL in sinus-

associated defects.
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