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Evaluation of self-administered periodontal health
questionnaire and actual periodontal treatment need
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© Purpose: The purpose of this study was to validate the newly proposed periodontal disease index "PerioQuotient
(PQ)" based on a periodontal disease symptoms questionnaire developed by brainstorming and the Delphi method

i by the 32nd Executive Committee of the Korean Academy of Periodontology.

i Materials and Methods: A total of 135 subjects were recruited. Age, gender, and clinical indices of periodontal

i disease were measured. Periodontitis stage was determined, and an 18-question questionnaire was administered.
The internal consistency and validity of the questionnaire were examined using Cronbach's alpha and principal
component analysis. Receiver operating characteristic (ROC) analysis, area under the curve (AUC), sensitivity, and
specificity were investigated to assess the diagnostic test performance of the questionnaire.
Results: The mean age of the 135 subjects was 48.8 + 17.1 years (male 77 (57.0%), female 58 (43.0%)). The average
response to the 18 questions was 7.4 + 3.1. Reliability testing of the PQ-18 showed that the Cronbach's alpha
was 0.68. The original PQ-18 had an AUC of 0.806 (95% CI: 0.709-0.903). Sensitivity was 0.76, and specificity was
0.77. Applying weighting factors according to Firth's logistic regression analysis to the answers increased the AUC
to 0.964 (95% CI: 0.934-0.993). Sensitivity was 0.893, and specificity of 1.0 was achieved.
Conclusion: The PQ-17, excluding Question 15 ("No scaling for two years"), was shown a valid and reliable tool
for the diagnosis of periodontitis. The PQ index presented in this study achieved high sensitivity, specificity, and
AUC, suggesting its potential use as a diagnostic tool for periodontal disease status assessment. (J Korean Dent
Assoc 2026; 64(6): 185-191)

Key words : Periodontitis; Surveys and Questionnaires; Signs and Symptoms; Area Under Curve; Sensitivity and
Specificity
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Questionnaire Form (V1.1)

Research title: Self-administered periodontal health questionnaire and actual periodontal treatment need

Participant number: Initials:

Date:

o e Y V'™

1. My gums are sometimes swollen.

. I have had a loose tooth removed.
. I feel that my teeth are loose.

. When [ am tired, my gums feel itchy or pufty.

. At least one of my parents has poor gum health.

=2 - - R T = T L, B S B VS I oS

. I have diabetes mellitus.
10. I smoke cigarettes (e-cigarettes included).

11. 1 sometimes have bad breath.

12. The gaps between my teeth seem to have widened compared to the past.

13. I have more than two dental implants or use dentures.

14. 1 think I have tartar (calculus) on my teeth.
15. I have not had scaling in the past two years.
16. I have lost gum tissues on some of my teeth.
17. Food frequently gets stuck between my teeth.

18. Sometimes my teeth are sensitive.

Fig. 1. Self-administered questionnaire.
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. My gums bleed sometimes when [ brush my teeth.

. I have a dental implant that bleeds or hurts when I brush.

. I cannot eat comfortably because [ have lost many teeth.

Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

& 4= Table 200 7|45t
IEHS dut AGE o] 83 AT EAoA HA 1871
FEHPQ-18)9] =285 LK Table 3)= 0.680] AL A=
£ Hojg= 159 £3HQ15: AAYDE S 2 237k 3+ A
o] gt ) A9t 17280] 2245 k= 0.69 (Rl 1]
A= F= et
FAEEA] varimax 2 18] % (orthogonal rotation)&
o]- &3 B £4] Ao A= PQ18IA 371 =714 A
DG T A 36%E AP S 4 AU, 15 Ql5= ol Al
Jo] 3tE|R] SLettHTable 4). £80] Y= YZHE Q3
2 AZF 349 Factor 13+ A Y Factor 2 F=0f 234
= Qi e £ Q158 Al A% 1770 £ 25 370
factorol] Z3t=|m, F4H9] 37.9%7HA] AT 4= AATHA
= AR, T2bA 1771 £330 =2 99 PQ-17 AEA17}
1870 £349] PQ-18 AEA H}t &2 FAEFG = (construct

S

Eh

o

of

o



Table 1. Demographic characteristics

Table 4. Principal component analysis of PerioQuotient-18

Variable Value (n=135)
Male 77 (57.0%)
Female 58 (43.0%)

Age (mean * SD)

Age range (median)

488 £ 17.1 years
21-85 (52) years

SD: standard deviation

Table 2. Questionnaire scores according to periodontitis stage

Factorl  Factor2  Factor3

Q1 swelling 0.77234 -0.11976  0.11653
Q2 bleeding 04725 003992 -0.0081
Factorl Q6 puffy gums 0.6165 0.14606  0.08078
Q8 parents 040816  0.05743  0.06903
Q11 bad breath 054537 -0.12134  0.14015

Q4 mobile teeth extraction ~ 0.15505 0.62081 035901

Q7 many teeth extraction 0.08946 049731  0.18543
Factor2

Periodontitis stage Score (mean + SD) Q9 diabetes mellitus 0.06958 0.61999  -0.0829
Stage 1 (n=23) 5.00 + 1.95 Q13 implants/dentures -0.03064 0.77824  0.03589
Stage 2 (n=42) 0.81 + 2.85 Q5 mobility 032472 026842 04765
Stage 3 (n=50) 7.98 + 2.80 Q10 smoking 013663 022911 043288
Stage 4 (n=20) 9.65 £ 331 Q12 papilla loss 023306 00443 052212
Total (n=135) 736 %308 Factor3 Q4 caleulus 0.14918 -0.14024 049436
SD: standard deviation Q16 gingival recession 02459 028623 055601
Q17 food impaction -0.13245 0.02348 057801
Table 3. Cronbach’s alpha of PerioQuotient-18 Q18 sensitivity 030125 -030369 040549
Corrected ttem-total Cronbach's alpha if Q3 bleeding implants 039288 038128 -0.30303
correlation fiem deleted Q15 2 years no scaling 0.04415 -0.2025 -0.00319
Q1 0.4107 0.6476
Eigenvalue 22274253 2.187922 2.0469459
Q2 0.2269 0.6712
03 0.1895 06738 Cumulative variance (%) 12.37 2453 359
Q4 04500 06455 Table 5. PerioQuotient-18 and PerioQuotient-17 scores ac-
Q5 0.4421 0.6459 cording to periodontal treatment need
Q6 03466 06560 Subjects ()  PQ-18 score  PQ-17 score
o7 02567 0.6693 Patient 122 77430  75%30
Q8 0.2360 0.6703 Healthy 13 45+ 19 42+18
Q9 0.1484 06772 pvalue 0.0001 (0.0001
Q10 0.1880 0.6742
Q11 02637 0.6668 e Al 8
Q12 03415 0.6565 validity)S 7HIel 2 2 3.
o013 0.1903 06751 A2 AF 1710184 73 Al o] = A5 o
014 02388 06692 3 4o ]7P 4mmolel ]0}7} SPHE ¢S W= ok, 2
015 0.0207* 0.6938 B 712 AFY 27] ol B AFY 171 Al A5 2]
Q16 0.4423 0.6429 7} 4mm V‘o JHA &3] Al Eéol U= Aop7F 17jo)do =
Q17 0.1925 06735 TN o, AFA] 5 Q7 HolX] o= o2 13, 28
Q18 0.2020 0.6741 S a2 1227801, Z4740] AEA] A<= Table 52 2t

Cronbach's alpha

Number of items

0.6789
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182FRHPQ-18)9] Al 24} 54 :zaag 24 Az},
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ROC curve

Statistic Value
Cut-off value of PQ score 55
Area under the ROC curve 0.806+0.049
95% confidence interval 0.709 to 0.903
Sensitivity 0762
Specificity 0.769
Youden Index 0532 0.08=

00 05 10
1 - Specificity

Fig. 2. Diagnostic test statistics summary with receiver operat-
ing characteristic ROC) curve of PerioQuotient-18

ROC curve

Statistic Value
Cut-off value of PQ score 6.5
Area under the ROC curve 0.821+0.046
95% confidence interval 0.730 to 0911 5
Sensitivity 0639
Specificity 0.846
Youden Index 0486 0.08=

00 05 10
1 - Specificity

Fig. 3. Diagnostic test statistics summary with receiver operat-
ing characteristic (ROC) curve of PerioQuotient-17

Table 6. PerioQuotient-17 Firth bias-reduced logistic regres-
sion analysis

Parameter  df  Estimate SE Wald x*  p-value

Intercept 1 1.0648 0.8814  1.4595 0.2270
Q1 1 -00963 07548 0.0163  0.8985
Q2 1 -14862 07284 41630 0.0413
Q3 1 0.0741 18983 0.0015  0.9688
Q4 1 0.6092 13101  0.2163 0.6419
Q5 1 -09775 09903 09743 03236
Q6 1 15506 08411 33986  0.0653
Q7 1 -2.5641 19181 1.7870 0.1813
Q8 1 -07188 07111  1.0219 03121
Q9 1 -03784  1.2742  0.0882 0.7665
Q10 1 -08742 08802 09865 03206
Q11 1 1.2415 0.6390  3.7742 0.0520
Q12 1 15902 07837 41173  0.0424
Q13 1 19711 12312 25629  0.1094
Q14 1 1.4141 0.7092  3.9752 0.0462
Q16 1 2.9699 1.1331  6.8700 0.0088
Q17 1 -03491 07439  0.2203 0.6388
Q18 1 -08334 06734 15319 02158

df: degrees of freedom, SE: standard error, x* chi-square

+0.762, B0 0.769% K Fig. 2). 17233HPQ-17)9] -’;
AR} 22 B4 T 24 A3k AUCE 0821013 1ighes
0.639, E0]%= 0.846°]tHFig. 3).

ROC curve

Statistic Value

Cut-off value of Predicted Probability 0736 E
s

Area under the ROC curve 0964 305
95% confidence interval 0.9340 to 0.9934 5
Sensitivity 0893
Specificity 1
Youden Index 0.893 008

700 05 10
1 - Specificity

Fig. 4. Diagnostic test statistics summary with receiver operat-
ing characteristic (ROC) curve of weighted PQ-17
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AR} HHA ] ZAE Tz A&7 BoA AFIIAE &
Hstei710l eA it 2le 7 wehd = Atk Aold ok
A BAGALE Wl stRAeY, oln] A3 e E87
o1x|5}o] Y3} 3kA}S0] Wo] Holstgitk= H o] AT
fHo® S0 Heto] Wasity, ARt IFES
POz 3 A FTE A7E B A 239 5L
g7}sok 5l 23 7HA Q] AA-AAAE £ A|7H QFY A
A%o] Bastel, 48 U A= £ 715 Ho| PO
2] IAoftt.
& Aol A HR PQ Zl*t %-?% ‘?J‘F-_, Eo|&, AUCE
gAJslo], 2|2 gko] Atk T

1o mlo
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Pamidronate therapy in an adolescent patient
chronic diffuse sclerosing osteomyelitis:
Report of a case

4 4 ujety A8 25E01A pamidronate A E: FH R

Chan-Sik Yoon"*'!, Woo-Jin Jeon

1 Chul-Min Park

! Kil-Hwa Yoo®?"

'Department of Oral and Maxillofacial Surgery, Sun Dental Hospital, Daejeon, Korea
Department of Oral and Maxillofacial Surgery, Sun Hospital, Daejeon, Korea

Chronic diffuse sclerosing osteomyelitis is a rare, non-suppurative mandibular inflammatory disease with recur-
rent pain and swelling and no standardized treatment guidelines. This report described a 13-year-old girl with
left mandibular chronic diffuse sclerosing osteomyelitis who achieved clinical and radiologic remission after a
three-day intravenous pamidronate regimen (0.5 mg/kg on day 1 and 1.0 mg/kg on days 2-3, up to 30 mg/day)
and favorable bone remodeling on follow-up imaging. These findings indicate that pamidronate may be an ef-
fective and safe therapeutic option for pediatric chronic diffuse sclerosing osteomyelitis, with bone turnover
markers serving as useful adjunct indicators of treatment response. (J Korean Dent Assoc 2026; 64(6): 192-197)

Key words : Bone Density Conservation Agents; Bone Remodeling; Osteomyelitis; Pamidronate
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T o]ekA 5 E=A(chronic diffuse sclerosing os-
teomyelitis, CDSO)} H|ShsA Z592 &4 FHIZEA, F
£ slebEollA] Ueiu=s A714% A 35 52 54
o= g, Fgho] Y9l mjAfo|, tiEE A 7] of et
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A 24 283, X]XHH/H_,] A =0] EXQ 7t} F& 5}
oFZ9] S12tA|2} oA Fioj| ] 26k A0 R HalE,
CDSOY #etx ffsf kAke] e 9 A4 A4y} 3

o
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;'s_ 3-phase bone scan®Z dF 5719}
=5} 7Hod B9l slolal o] W s}
ZHX lx}o WBC, ESR, CRP9| 50| 97| e
7Fs7/de] qlor, HxA W o2 C-terminal telopeptide
(CTX), N-terminal telopeptide (NTX), PTH intact 52

HARRAIARE &3l A= s | = shA|eE 2} 31o] sf

29 =7 o] 7o] BH3} AH ot} 7 ATk 2 H9A o]
FAJolLt 7lisHd Zo|FZ, Paget's disease of bone©| E3$t
o,

CDSO+= W2 FH8EN W YFEIT &6, B
= fE= ilﬁ A ERF HarE vl Qirt, HEAQL X]ﬁ
Ho 2 PAA|, AH|EO|E, bisphosphonate, recombinant
parathyroid hormone?! teriparatide 5= AR8-ok= Zl°]
HyEglon Al o R A HA| JA] A mHY
o7 motEu A7|A gak= Aokl Aoz d#AL &
Al CDSOS A& B4 07 ARE+= bisphosphonate 7
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+ nitrogen-containing bisphosphonatesQ! risedronate,
alendronate, pamidronate, ibandronate, zoledronic acid
7} &85, o]&= non-nitrogen-containing bisphospho-
nates©]| B3] o] ZIg}o] B &1, PA|o]-&-E0| T EoH,
Z+g- A& A7ko] B Atk 7ol Q7] iR Lee? &
of w2 A ZFU % (bone mineral density) o0& thA}L.
= 3t pamidronate AR I 5HA /IS ThEAE 7]
= AR & A E535E £0l1 B4 st 9 273}
£ ot SRt F2RE Qlo] ZUEE fonRt o R
S7HIZHAL Halsh 11 QMg < SISk

T3} Compeyrot-Lacassagne” 52 CDSOZ X &317] 9
3| 6Al| ofoloflAl F Al ¥19] cycle 59 pamidronates &
oFst o™, First cycledA] pamidronate FYA| A2
0.5mg/kge ARSI o] FRA, AiA S Img/kg= 5
ARl A Fof 832 30mg .2 Al 2H, Second
cycle?} Third cycle2 25 399 4YY 52t 1.0mg/kg®]
S 6714, 9L o717 Tl FARE S AR
AAVS E9] T bone remodeling®] /42| ith=
Z& st o33t H = pamidronate”} 4&0F CDSO
AN A 54 7hs g2 Ald R E 1HE 5 2= Al
ARttt & S0l A= s1ete] CDSOE Zekd 134 o2} &
Ao A, pamidronate A& & 67H¥7He] 34 T B9t A
A WA AR B9l 22 Hel ARE Earst
A g,

5

134 A7) oiglo] 20259 1Y HHAYSH 9% Elo] A
Aol EZ g HEO = A7 )05 39 B L7}t 9
A

of Hedstart. e & 7 € 5 B ]

T 2 A= WSt = 5o] e

FA] ZF3t facial computed tomography@} Thic2hrb
AGFolA skt 25 AB3TA] T3 2 sHetR| o] wd=
13| 2} oA Z9t 93] W8k} SiHE2] trabecular pattern
O] o3| 7} T = A HFig. 1). Facial computed tomography
enhance F/JolA 25 stztof|A sletx|o o]2+= A2
o] zJo] =AU H(Fig. 2), 3-phase bone scandiA] °]

2> e rlo mju

Fig. 1. Facial computed tomographic images at presentation.
A. Coronal view shows periosteal reaction in the mandibular
angle region and cortical bone destruction in the ramus area.
B. Coronal view demonstrates bone destruction associated with
inflammation around the root of the suspected causative third
molar. C and D. Axial views show cortical bone destruction and
periosteal reaction in the mandibular angle and ramus regions,
respectively.

Fig. 2. Contrast-enhanced facial computed tomographic im-
ages at presentation. A. Coronal view shows a hypodense area
suggestive of an abscess in the mandibular condylar head and
ramus region. B Axial view shows the same hypodense lesion.

S 2919l focal hot uptakeE BRI 4= AT Fig. 3). 271
ol 23 G715k ALY S5 75 H A FH
oF o Ay % BHE SFH o ® st CDSO= A4
st ©4:0] A<lo] H= Aok oo} 25 A3t
= WSl o] A7 ARRY o] % A TRl | = A
& AR 74490 Fd 282 9l Jdst A 4 ks
=2 ARSI

A W28t E 4 B9l pamidronate?] first cycle &

¢
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Fig. 3. Three-phase bone scan images at presentation. A and B.
Anterior and left lateral views, respectively, demonstrate focal

hot uptake involving the mandibular angle, ramus, and condy-
lar head.

ITILAT

Fig. 4. Facial computed tomographic images at 3 months after
pamidronate treatment. A and B. Coronal views show decreased
periosteal reaction in the mandibular angle and ramus regions
with formation of a cortical bone lining. C and D. Axial views
demonstrate the same reparative changes.

N
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Fig. 5. Three-phase bone scan images at 3 months after pami-
dronate treatment. A. Anterior view shows decreased focal hot
uptake in the anterior border of the ramus and mandibular
angle compared with Figure 3. B. Left lateral view demonstrates

an interval decrease in focal hot uptake in the mandibular con-
dylar head.

n R  ANTERIOR LT LAT

Fig. 6. Facial computed tomographic images at 6 months after
pamidronate treatment. A-D. Coronal and axial views show no
residual periosteal reaction or cortical bone destruction, with
a cortical bone lining and a normal trabecular bone pattern.
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Fig. 7. Three-phase bone scan images at 6 months after pami-
dronate treatment. A. Anterior view shows focal hot uptake due
to active bone remodeling at the site of third molar extraction,
with persistent focal hot uptake in the left mandibular condylar
head on the lateral view (B).

T2 3957t A 0.5mg/kg, FHA, AHAES 1Img/kge
FAREl o A Hth8F2 30mg 2 & ARtst ATt Pami-
dronate A} & H28-0 = [nflammatory marker(WBC,
ESR, CRP)9] /g5 oA Al29] 450l oA L&A=k
A =3} Z<w2] AXIARE B7157] $13F Bone turnover
markersZ CTx2} NTx 12|31 PTH intact HARS A48
o}, 29| ] o} Hof| == H 7t A wet pamidronate
FAF A T2 CTxY 4= 0.614 ng/mLollA] 0.253ng/mL

2 745130 NTx 422]+= 80nM BCE/mM creatinine®]|
A| 48nM BCE/mM Creatinine 2.2 7+4~5}4t}. Pamidro-
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nate?] Z&5 A4 A& 28 BF calcium F=7t AT

w2} PTH intact $21% 53.40pg/mLolA 256.00pg/mLE
HAA 450 o] FolFth
Pamidronate S2F 3714
raphyfl} 3-phase bone scang A8t CDSOS] A& 4t
S HrkotaAt 34 A5 AAIok9Tt. Facial computed
tomograph & ottt o] FfloflA whujE e o
9] 3lEE P, TuSo] AR AL g1 4= Al
tHFig. 4). 7] AT ¥ W6lglE o, #5 51ete] F4%
hot uptake7} @AI5] Eol& AZ I 4= ATHFig. 5).
T4 U Al A B71olA 25 skt Hisf] 5 F52

P AU, Tk FRE9 BULS S Qe

3., facial computed tomog-

Facial computed tomograph®} 3-phase bone scan< A%
7¥at A3k 740] A7} 2AH Ao shelEglon o]
o] Yl o g et stof & AR TS YA

Pamidronate Ff 671 ¥ At 4] G4 B7IA,
Sto 2S5 A2 1 A SHefA|of|A ;43___}5]04:4 iz
Y 472 9 SlEEQl, 1 RS AAEglom, 5
HE0] 4491 trabecular pattern©] XHO*/\JH AcHFig. 6).
3-phase bone scan % & WA A3eh+2] F919] focal
hot uptake7} ;.v_};g—g]%o Uﬂ ]1— :'__4 xﬂ/\ﬂ o] 1:H/+§]—H§7}
o] AntE et Ao gHtkFig. 7). 6/1¥ & 4 &
2o A ZAl= ofgh F-919] 550] S| 2AEGISE HAL
SHlth

1y
CDSO% olghio] daggol Atz gAYzl o|so]
Eepsjo] AR WA 0 R QAR T QTP SYA, HIAH]

EOF*;J a9 XJ A(NSAIDs), AE|Eo|=, 8|1 a4
A& e T CDSO FAtollA] YRk
25 XW Ql A& Gvkg Holu, ALt QA §i3o] 4
shElE 208 g, of2gt ghAo] tisl Hallmer 57
2 bisphosphonates 2 Denosumab 52 antiresorptive
agents”t /&4 54 Asfet HAASH Fido] Bt QlE
HskH} Ohjr
Niimi 5

WIS

S antiresorptive agents©l| tgt 139712] H 1%
+45to] CDSOE A= sk=H| A= bisphos-
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phonates &5F& pamidronate, ibandronate, zoledronate,
alendronate, clodronate, olpadronate, risedronate® -4
5193t} Luckman $%9] d5to] W& H Nitrogen-contain-
ing bisphosphonate”} 7} Z-8-912]+= thed] 2 HHO =
= F3HdZ 71 ofA7E ot ), oA HiolA EE &
ZE# 0 F apoptosiss L= B SHoFE Yoon
52 frot & A7 ofisofA o|ghEl CDSO2 A =4 &
2733} QP& &H3t bisphosphonatet= pamidronate=
a0} Ao A TLEE 77, SRS 748 glo] oFd
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gEle gl R AEse] Y Mo dear s ey 24
o] #d2 An9| Fgo] A, AGWolRks & 542
2 A7 A A7) diize] HE2o|HA = dee] & A
S 28T 5 Sl= pamidronate®] AR 59 T4l 2
a8kt

Li 5192 43792 t-o 28 it CDSO B o]} frAket
H|3ksd olerE 259 Y] B2 XEHH O E pami-
dronate A5 8% AE HalotHA 12415E 18A47k4]
45mg®] pamidronated 3% %< A=, £ A7
A AR 2 05mg/kg, A 2 AA 2 1.0mg/kg S0
o &3S 30mgo 2 ASHetAtt 3Y U TR

11-?}_& 2ot 51kg9] AL AlFZ 1ot o 271

g Bt B4 0 2 AAFeh= o7} et 437 2ol
mo} A7) £t A A2 TS vEHT o, %—}iﬂ G
A g AREEE= 30mg/day AFHA Yol A &
Zlo] £ Aol|A] QP EHolA FeEjoleta
J3Y HAE7]9) CDSO= fHEe| Wil B Je 7t

T
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o} PTHO| 5 242, BEAIE 7|58 2855 JAlske
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S5 ofi, 475, s Ag AAM 712 Ajo] 5o mE ¥
=7 12310 37} 98-S B st} wheba] A&l
bone turnover AEIL A3t FA LS =0 2 {1A5R= A

HE H7] offctal 2=, antiresorptive agent £ &
50] A d HIlE Wtk B34 marker? E-80k= A

o] Z-s}rial o AZIH.

ShH | B =3 of| A AR&3t pamidronate@} 2= A Al
A QQolw, E5 e AH 2T T4 FAAY Al ZA]
= 78 HHo] gt 7hs A A g A AR e
= Qleh 22 P <o} © A o5t Eopol A= R St

oﬁ

ol
>.

7+0 A A

O_?_l',
£

7|M1*2(bone marrow-derived mesenchymal stromal
cells, BM-MSCYE & A&H E= 4 Yol 2 FYsto]
= A8 oAl 7S Eskee Alert HalEal 9l
o9, ol T4 uAEE T A5 ZdiAt Jofl A
Stk HolM T Ed ARt
2408 53-8 7ol it
A T WITHd EgolA o] 2t Al
Al 8x] FAA-R "é
= A} mella}l A
A7} Agslolob gt ﬂom
AAad719] CDSO A9 bisphosphonate AR~
cation-related osteonecrosis of the jaw(MRON])2] 44

o
EXERR

—

13

T8

2 medi-

196

[©)

_—

Duarte” 50 w2 vk 244 v]gke] ARGS

ZEFAAA L ARgo® E5kal MRONJO o
2 7] ghon|, Aot F5] EETH B s
441014 9] pamidronate AR&-2} F&sto], CDSO
B} 54 2 RS o= 3 of2] AFolA 1d o]
A} A7 2 gol| e Bsial 425t of

Rilceiat =

A Barw, iR AAJAQI Y, 558 5 43t infusion-
related reactionol] 1A= A2 LA Sk H|EY A&
Tk 4ot ﬁx}é qV 0= 3t H AFIAE 1.0-3.0mg/
kg/cycle €20 & 19 o4 pamidronates TS o &
2 37HE EE H %4 A7 ERIEI Y, YA o= ofu]
OU:_ 11-7] EJ]—.Q__Q_ Zﬂl—ié—ﬂz] O_J_—OT-Q— s ]— Oﬂ o O]— o] o]—Eﬂ 7]
Ao AU, TFHFAT S0 HHE v B

of th=w, 2ot §7F 283} KU E P51 A pamidronate
= A4%47] Zol oM v QPdet A& Ao = Bt
E] 1 %]\E]'l@-

2 = 9 7oA Y SAE e S HulE
4 Tz 717 A o7l ol Exetth= HollA 7140 A
I Fdolu A5 A&5AR1 PAdS BrIsk o= et
IS AL}, Il Skl H4d7] CDSO EteflA
A3t &Y pamidronate F5 8§ °]% 553 7|5 Aol
_4 9,]—_(;]- U\]- __J\]—_,‘{ oA _L]- ]‘;—‘1301 H]—/\]-/H 01-24
AALolA o] A3t 3 I A12.9] Ao B He
= vishe} E9t A g ASE PRt STAEAIA #Sk=
pamidronate”} /3747] ZIME & &5 AAE S3f BH
Aol Y= HIA & e THHCE AN o]t
A= pamidronate”} A 7] CDSO Aol A HE4 A

2= A| T,
- ] =

N
r'\l

jgoN —lO

i)
ox

it

b
[©]

N

—_

pi= A R I

=X 2L
O/\C_)‘i =

o_>.i

O

=
=

¢

¢}

0
ERCER R

10O
=

& Ao gt FHoE v & e AAEe HoFAE,
oA FEof AT siAlol2k= AollA] AlERt Mol B ast
o, FFoll= Hoh g2 S thd o= o M3 A4S 5
3 A7) 4 AmE FAokL, AYH A EHAS AT F
04 %o 7] @ A= 71710] et ol TR EES oY

5‘1 pamidronate®] G841} SFIAS AAF o2 A

olN UO"

2071 9ink

Conlflicts of Interest: None



References

. Keller E, Clocchiatti S, Rupel K, Ottaviani G, Ratti C, Can-
ton G, et al. Chronic diffuse sclerosing osteomyelitis of the
mandible: the use of bisphosphonates as a treatment for a
rare and challenging condition. Medicina (Kaunas). 2024; 60:
917.

2. The Korean Association of Oral and Maxillofacial Surgeons.
Textbook of oral and maxillofacial surgery. 4th ed. Paju:
Koonja Publishing; 2023.

3. Abukhder M, Nasri Elmi S, Van Der Lith S, Hawesa N, Abukh-
der D, Abid H, et al. Bisphosphonate therapy in the man-
agement of diffuse sclerosing osteomyelitis of the mandible:
a systematic review and narrative synthesis. Ann Med Surg
(Lond) 2023; 86: 950-957.

4. Lee M, Kwon A, Song K, Lee HI, Choi HS, Suh J, et al. Effec-
tiveness and safety of pamidronate treatment in nonambu-
latory children with low bone mineral density. Ann Pediatr
Endocrinol Metab 2024; 29: 46-53.

5. Compeyrot-Lacassagne S, Rosenberg AM, Babyn P, Laxer
RM. Pamidronate treatment of chronic noninfectious in-
flammatory lesions of the mandible in children. ] Rheumatol
2007; 34: 1585-1589.

6. Niimi T, Miwa R, Kitagawa K, Natsume N, Sakamoto Y. Zole-
dronic acid treatment for diffuse sclerosing osteomyelitis of
the mandible: a case report and literature review of antire-
sorptive therapy. Cureus 2025; 17: e88963.

7. Hallmer F, Korduner M, Mgystad A, Bjgrnland T. Treatment
of diffuse sclerosing osteomyelitis of the jaw with denosum-
ab shows remarkable results - a report of two cases. Clin
Case Rep 2018; 6: 2434-2437.

8. Luckman SP, Hughes DE, Coxon FP, Graham R, Russell G,
Rogers MJ. Nitrogen-containing bisphosphonates inhibit the
mevalonate pathway and prevent post-translational prenyl-
ation of GTP-binding proteins, including Ras. ] Bone Miner
Res 1998; 13: 581-589.

9. Yoon JH, Choi Y, Lee Y, Yoo HW, Choi JH. Efficacy and safety

of intravenous pamidronate infusion for treating osteopo-

rosis in children and adolescents. Ann Pediatr Endocrinol

197

Metab 2021; 26: 105-111.

10.Li X, Jia K, An J, Zhang Y. Application of pamidronate di-
sodium for the treatment of diffuse sclerosing osteomyelitis
of the mandible: a clinical study. Oral Surg Oral Med Oral
Pathol Oral Radiol 2020; 130: 616-624.

11. Rauch F, Glorieux FH. Bisphosphonate treatment in osteo-
genesis imperfecta: which drug, for whom, for how long?
Ann Med 2005; 37: 295-302.

12. Choi S, Kim MJ, Kang SH, Park IW. Pediatric mandibular
chronic nonbacterial osteomyelitis: a case report with 12
years of radiologic follow-up. Imaging Sci Dent 2024; 54:
93-104.

13 Park SY, Ahn SH, Yoo JI, Chung Y], Jeon YK, Yoon BH, et al.
Position statement on the use of bone turnover markers for
osteoporosis treatment. ] Bone Metab 2019; 26: 213-224.

14. Doyle EC, Wragg NM, Wilson SL. Intraarticular injection of
bone marrow-derived mesenchymal stem cells enhances
regeneration in knee osteoarthritis. Knee Surg Sports Trau-
matol Arthrosc 2020; 28: 3827-3842.

15. Duarte NT, Rech BO, Martins IG, Franco JB, Ortega KL. Can
children be affected by bisphosphonate-related osteone-
crosis of the jaw? a systematic review. Int ] Oral Maxillofac
Surg 2020; 49: 183-191.

16. Glorieux FH, Bishop NJ, Plotkin H, Chabot G, Lanoue G,
Travers R. Cyclic administration of pamidronate in children
with severe osteogenesis imperfecta. N Engl ] Med 1998:
339: 947-952.



SPECIAL ISSUE

ek A 3] A] 2026; 64(6): 198-203
https://doi.org/10.22974/jkda.2026.64.6.003

Clinical applications of universal adhesives

Universal adhesive9]

VY B8

Kkot-Byeol Bae

Department of Conservative Dentistry, School of Dentistry, Chonnam National University, Gwangju, Korea

Universal adhesives have been widely adopted in restorative dentistry due to their versatility and simplified
clinical procedures. Unlike conventional adhesive systems, they can be applied using different etching strategies,
including etch-and-rinse, self-etch, and selective enamel etch techniques. While this flexibility offers significant
clinical advantages, it also requires clinicians to make appropriate decisions based on specific clinical situations.
The purpose of this article is to provide practical guidelines for the effective use of universal adhesives in daily
clinical practice. Within the limitations of simplified clinical protocols, universal adhesives should not be re-
garded merely as convenient materials but as technique-sensitive systems that require proper understanding and
application. Careful selection of bonding strategies and meticulous adherence to clinical procedures are essential
for achieving predictable and durable outcomes. (J Korean Dent Assoc 2026, 64(6): 198-203)

Key words : Adhesives; Dental Etching: Dental Bonding; Acid Etching, Dental; Dentin Sensitivity
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PRE 2} A|Adlo] AEo] o, 11 AntE ARt Ao
universal adhesive]t}°.
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& Agzoz H85 4 Yt tHEF M2 AlA"Ho|y, E
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MDP)?} 22 7157 TBAE Eotolo] AJobdiigt opue}

A 2FUo} 9l 55319 3loH] A 7hs st o 2H 4
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T A8 7S 944 0 s A E e ddE
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Yo, FAE 8L & & UhT, 2 A, HA A

28
59 A= o]ojd 4= QIO
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This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license

198


https://orcid.org/0000-0002-6061-4253

=
versal adhesive@] 7|2 7j8-& 7FFs| Aelotar, Yol A
A Z2Fo] Ael i v |3 TheF
St QAT Ao A 9] 8 S S0 T IA4H TtolEEelS
A AotarA} gt

Universal adhesive?] 7]¥ 7

Universal adhesive= 712 52+ A|A810] etch-and-rinse
E= self-etch ¥ 0 & FHEE|0] Z17}9] &413} 55 A
Sto| Q& HHH, universal adhesive single-bottle A]A
gl o2 o]t FAE Feket o] EFo]tP. Universal ad-
hesive2] EAJo] &} A2 Ui} Aol w2} etch-and-rinse,
self-etch, selective enamel etch ¥4 25 283 4= Q)
th= Aol o= U A= E ARSSIHAE Hadat A

etch WAlS & H&ES FIA711L, oo self-
etch ®WAlE 2-8sto] &4 YL E £o0l= 4]0l g A
=

T3 7dE ZHolA universal adhesive= 715573 TAl,

J I A Bier 5 I/, o] F 10-
MDP:= H #2491 7|54 TAIR, AJoba Q] 4kelel gl at
olekA AghE FA o2 HAo QP WS Y
A7E 9 S, w3t o] 23t sisky Agt A 223
Lot 22 HlfE] Algteo|ut F< FHIHO] H2of|: 7o
5to], universal adhesive?] 28 HeIE 1HFE7HA] &4
A71= %83 A= ZRgei)),

Universal adhesivei= YR 0 = ofjgh& = opA|E 7|5t
9] &S 3kt glom, o= FA} Jord Uz S5
3] AES 5 JrE Fe=rP), T8y 8o ZX= YAFE o

371 A% BE 851, SEeE -8 A|A7E o]
FO|A|R] FZ 7F AR A Aot 7141 =g A1
|

o7 eks, 2 4 o] G2t Ag PEL W 12
ot gt

A3+ 0 2 universal adhesiver 71 2t A|AHS] T

HAE 28 HAS SRt Al mol AR 152 A
A At 28 Hhof 3] oE]tcH, whebA] o]
d

2§ e sk

1=

Universal adhesive®] 7} & A2 shte] H2HA = of
G ARRA] MRS MES 4 itk Aolot 18y o] =gt
[k, 25 A9
ojold &= QrH?. wetA] 2

o] B4 ofafska U4 Aol 24 485k A

o o
flo r
i)
9
i

S~
Q.

N
)
X
)
i)
<t
2
i
fijo

2 rlo
T

1= g

r>~l

Etch-and-rinse B4 QIARS: o]g-sto] Mzt Aol
< LT ARRASE S JAAE H8ots HoE, Ed] WY
Ao 22 AHEE A2 5 AP, Tt Aotde] 42 3t
Tt E3jet i 29 ofgg o & Qlo] &4 viz/do] vl
#] 3o} Zzkelo] Aok 7Hs4do] Sl

Self-etch 4] 47413 Zeto]igo] FAlof o] FofAl=

v}
2

v}

- o
A0 & Aot o) Teqt HalE WAISkaL a2 280l Higt
PE 2o 249 IS ¥ 5 A 54 22 IS
O\ Aot B10] 5.2 39, Fi 4 5 1I7tE0] SEE 4
o ML= self-etch o] Hr} oFAsH Afeio] & 2= Qr}0 7

2t ol gk Al
o HZEo| 85| EA ol Aol 2ol adt 4= 9l
the A& a1Esfo
olZgt & 714 =3 3
enamel etcho|t}. ol= WA Fout ASA 02 ik
283t & A EHO| universal adhesiveS EEdR= B4
o7 HEAoM= B2 H2EE FHPHA L Ao
+ self-etch®] AHE AT 5= AP, A YAoIAE tiF-
9] A EofA o] Wo] 7H oS 7hsstal QP ARl A
g Hol= A o2 gEA Ut
WA o= Aejobd, Hd W] 583 F9ol= se-

ﬁ
S
=

199



self-etch A2 Aesl= Ao] fafsitt. vHd, & I
5] dEA O 7 total-etchE A-&oh= WAL &4 974

o] %7] HEo| A3 0 & A3l Ao| WHHLH?, A}A
O 2 universal adhesive®?] 35491 AR A7 AA| Hk=

243k A4 ZEko] AEof] oS, of= A} ARl ot
Z gido] 7Hg 595t 848 & 4= .

2. 730 & Al BARRE

Universal adhesiveE A 1 AJobd F2R2 o] 4]
A HIZHAo] w2 TR, HAF Ay & & iEe
Qlo] "oH?. E5] Aopde Rt 7)ol 53t 2F 0
=, 9 AJEet = apgof w34 75-47} IAAGHE 5
AP, ol Z83t 84 F dhke & FHoltt Btch-and-
rinse WAOA = ARRA & ”OP“O] WestA dxd A¢
S Y EYA7E S = o] H2HAPE IFS 4= = 27t
SAFEC, oj2jet ekl 12 Bl AR o] AsHEL of
Yk 71291 2 iAol 24290 Y3 mXy, o
2hA QA SR Afobds WAs| ARAIZ7|Hrke ok
o] P22 FAIGHAEolM H2AIE ;5.%3}% 0] 585,
Self-etch ®A1ofl A= o] 2t #hw=gok A 2

e bl OV*‘] HH %EH% 2 el eF=

thﬂ) WA o 2= "EBHE0] GA YoM 5] 2
ZEA] & AE"E FAI5= Zo] BigZlsh, o Cl
71 ZE 7\}4%}—? 9\1‘:}.

3210]

[ Ry I SN

e
19,
)

]

B J/Vq = 71‘37“1]7} TU52 Ffolo] Aot UHE S&E
5] JFo=E Feth o] o] FEoHA| U AF RS
o] ELAENA| 1 F2t F=rt HskE 4= Qlep.

O] % A= 57| BAF B HAS9] Ut BT &
o AAE SAll %% st} Universal adhesiveof = ofe-&

ofu} oAl ET} 22 gufj7t el o] Qlof, o]F S5 Al
of gufi7} ZEsHA "cp. o] e 7HE
Sl 5 S‘ir X1 SAlF Bofyet 7)o AR T
G3lE I 4 YT, wEbA] A
HARS 5ol J2AI7F eFaL FLSHA w4
Qolth E3F H250 A FUHE I
BRI ‘:} ;1531% | kA = Zolu-3

Ir
il

X

f

ol
OH
_, O
§

[e]
= AFTE T

% glow Wtz EFstAL U %
4o olol4|7) 9k 4 L. wre
U AZ S5k Zlo] Wasich
oINS 84 WAL A7k B
o] g elolof Sick, HAA 585 SYA 22 A9 2

7] AR 7R o 4714l QP AOlE ke A 4 9]
oh, 53] 712 5ol o] Akl HglolA 24t

=
270500 4151
SEAERE LR
uputo 2 B

A7+ % 53] Bushe Ao] Zaste
QAN 3] LA A 7 B S TR A

. 134 universal adhesive= AR&-0]
q7/gdo] ARzl AL oft}, A3l
12719k "411 iy £LUH Zﬂﬂ :7-3] i

Universal adhesive= Rt A4 Aol A A8
Th= g3do] 1oL, 7t Aol whet 24t AR A ekt
£ g A= Zlo] ZasitH, Sdst ARt 28

] uiet 4 At e o Q7] b2l di#Ael o
JEL ‘ﬂo}‘ﬁ% olfgt W Q 7} Qlt}. universal adhe-
82 o AEE AL HD oA A&
St Oﬂ ‘3 T ke =t 7 A Aol 9= etching
ekt w3 WS AEshe o] 47149 5 4359 A
ola} gk 4= gl

o o i %0

_‘>~

154 2% S 4\—%011*1%‘%‘3 32T gopdo] ZAj =] 3l

. o] 1 b3 01*JX4—E 7P B 2 selective
enamel etch A=fo|tt. &, g WAt AR 283
T, AL A 390l universal adhesives A-80k= 1
Alofeh”, o] HPHL W] 1L Ea ]jﬂaj% S SIHA

.
287

200



B 0o|| A= selective enamel etchE 7]
Aol A& 7heet 2AE A= g 5

Mo g AMgSh=
o] I:]—l 0)

2) HIANY A% A W X2 94
HLAL XA AL T Q4040 S8 Wedo]
A9l AAY wjS- ok, thEEo] Alo}d FEi wiolAlg LA
5j0] 9= 297 TP, gt olefet ¥ole At ol do] 2
Attt 20] ofeie] Fatol falsh gk A7t B
u}. 0]?—16& A0l self-etch Heko] B} Hgtsic). HEgh
TSP Aobd T2 HEF 5 AT, 28 24
AehE .02 2] tEolth), B3] vl Al
o Bt AbAlo] 93]8 WA A
, Y= total-etchE HE5h=
o] 0P, o] R elolA 2] £ 4

A|27)9h 8k E371 Ego] F 4 9k

HalFzlo

=)
T
]:g Ho=&

(0]

r
=
F”l

g

x
v

=2

o]

_{
d

qT g,

of, o 4
b

o
=

|

2L o

ol
>
s
50
O
ul

ofj W,

2 X
(e 1=
o

Bz

M rlo
ol
ol

¢
gl

3) 33k o
75} AJoba e waht 5o lef Aobje] FEAOE
L Q5] HAE A, el Aobae] k)8 Hte

o] o 7oz AHA QP Ao} Alopdo] #HL ujIIH 1
mineralization®] $7}=]0] Q1o H&HA|Q] AE7} A5t 7]
o 2of] A2 A 9] 9]3o] ol F2HA|9] I FE Fedk= 4
o] ZQ935}P, YAFH 0 = self-etch T mild etch AF
S 7|20 5%, " Qof weh A

L= B |

roughening= 113

& 9k, A& £0, burlt air abrasiong 0]-85t0] EHE oF
Tt AFA vhgo] 9 F2A9] JFE /AT 4= ok ESt
A EE A ZE3HEA|27]9b ke £l H2 Ay é &
AR 7)=d] =8o] Hep,

4. 7SERAN S &8

Universal adhesiver 2358 & ofujz} thofFst 7Hd
& Amete] Hzox &8E 4 Stk 53] 7154 ©EA
10-MDPE ZgstaL Qlo] A= o} 22 Hlf-e] A2k

oju} <& IS stety A 7HsoHA| g, o gt
/g2 Hr o meto|m ARG Qlo|: TH oA & 3t
ekt S Qo= AR AlgRih

A2 i} 4820] A9 HEHoRE W9 2T
of zefoleiZ ARG lo] 2 HBtehe Wio] AHgslo] &

rﬂ -l>

rok
Mo Jm 49

ozi

201

o}, 184 universal adhesive©]|
Yo}l #H¥} org Al glskd Ak
HH A & d=07 ARo] 7k A
etz o 2 e BetAEy}l 7S
ot

ISk 10-MDP= A2+
Q4 % 3lo], Ha
HE Q.
71414 EH A E Al
3% universal adhesiveZ &&= Zlo] A=),
T4 TEENANE FARRE Ho] 7hsottt. 4 o] of
Az A 71A1H FA ek 3lek2 ZA3to] 3 285 htﬂ,
universal adhesive?] 754 @A = |23t 515+
Ao 7108k &= Q). Thit T S50 wh2t 1 A2 o‘ﬂé
7‘3;‘5} /\-1‘_—_0] gﬂ.xl 2 9\1__& o]Al—E‘i‘L_—: ]LJ v
A IS g aol= Aol B2},

7 GIRE9] 4 Oﬂ— universal adhesiv
ol gio] ARg 4 91o] 240 BBk,
Ho]9] ¢ ¥H-S rougheningdt ¥ universal adheswe—g—
2851 FEIF 42 A AL 5 P,

ohat .= AFSR| A universal adhesive”} 7]£9] 218 T}
o|HE 5| AT = = AL ofr. UF AtoA=
E4 A zof tfof o] melo|HE BHEFS o o w2 4
;1'1— 701-5.% Eo]r,].J: HE 9] otq E_s] zl7]14 o] LH:’L é __7;'%
Holl A= F7H4Q1 £ A e|ut Zetom ARgo] go| & 4

7 o

i

Ol

A

-
=]

ol

P

r°l'

O
=Hd

kels
=T

o
=

AP, wheba] PAFH o gl ol S LAlsH Z191%], “F
o HaE'2 SxE & AJA| o et kS A 2art
Qlct. 2114 © & universal adhesive= 7HGE| A A&

H9lE SR S8 Aol AEt
of ozt ojs2 Hisko 2 ez o ¥

29 Jio} AR 54
83k Zlo] Basict

P A E E0]7] 9t

Universal adhesive'=A}&0] 7HH3}1 TS 2180
=Ho] qlon}, AdollA 9] Alufi=
A= PR A AAHOR= A8

- 10
0, 22 RIS ofsfelaL ofE

] 71_qu
o8] IO, ol
ol 2] BAjot J&%O]
el ol Faste

—

&3 T At o

WS B AP WL TN shske

]‘"]’E 2 Alobal A2 741} o]
L3t sealing O &2, H2HA| 7} Ao AT

i

-5 ©°



ol _O‘L
)

flo

o X

L2 B o opett

_—

o)
L

_—

~

23t AIE Ast] f15) dobdoade=
h A2 o450 3

% =
|=
F

A]

719k 8 AAE

Elo

= 7
|2et Arfle 2 4
SHdegradation)°l| 2]
H2HA| AT, & 8o

o9, 53] guj}

L=
1

o

A

2 Aujo] 19lo] 2 4 9lrk & 5o,
AJ5Jol A self-etchit 288 49- M
W2 28 Aot R9po] total-etch 48%
Ao Wold 4 k0, wpeby] o R
A w2 g 2x)27], FA
718 YRE X|7)= Zo| Azt

&

Al
=
%

S
59 3

320

AR ot} plAlFE] A
ROl o] H2k At A
oM ST A
Ao wet miNEEo] &
o ol A

s3] b 4 9)

5

Qln} 9 el 72
#o] Q¥ sltiete

202

oA Bl Tk Aze] 5442 ofsh
2 A9 YA AAE A3 A7l Aol 7

9180 719 SRS

1l

T

s

Aeke.

=

Universal adhesive= TFFSt etching SHLES] Al A
Fog FAURN HRARA, AFolA 9] A-E HE A &4
A7) Agoltld, 53] At B ofe} 2HdSE71R] 44
o] 7hs5hH, £4]9] T<ealet A R3S BAlol ARt
e HollA 718 A2 Alade} ApEstETY®. 28y uni-
versal adhesive®] 71 & <1 "ThIe AE 7S 5
Alof g7tol| A et whe 873kt SU AEE AR
SIEEte A2 e, o 28, X o] et YA s
I A} Axpt ekl 5 Q7] whEol o0, whEkA] Thes] A
79| HolYo|| &S|k, 7t A ARl He A=A
o] B85k

W 0 2= o FE-9] Aol A selective enamel etch &
2| df|& 7hs et A1kE AlgotH, AJord Aol = Tpeg
%5 vjotal FE1 JH2 A =28 AA7E Al 8
A= ZRE3H Y, B3t 7R RN E ARl EAT 1Y
A2] BH-S 778510] universal adhesiveS AE|4 0 & 28
SH= Zlo] Zasiet®.

Universal adhesive@} T
A=A A E= &4
AZ, Az A, | A
2ol Meixt 7|24l A
9 7R sep 0,

ZA3}A 0 & universal adhesives= ©=5] AR
1A 7} ofU e, Thefet A Aol dis = Y=
T2 o|3fj=ofof gttt A7 A= ] EA
1, 7 A9 2415 AAHCE AT o |24 oS 71
St 4714 05 QP ARl o AE o

=
s

=
=

o]
o

Jede]

HE

1=}
B
bl

Q 9o]x]o
o"CJ_Z—]e
o
=

Conflicts of Interest: None



References

1. Pashley DH, Tay FR. Aggressiveness of contemporary self-
etching adhesives. Part II: etching effects on unground
enamel. Dent Mater 2001; 17: 430-444.

2. Van Meerbeek B, De Munck J, Yoshida Y, Inoue S, Vargas
M, Vijay P, et al. Buonocore memorial lecture. Adhesion to
enamel and dentin: current status and future challenges.
Oper Dent 2003; 28: 215-235.

3. Perdigao J. New developments in dental adhesion. Dent Clin
North Am 2007; 51: 333-357.

4. Tay FR, Pashley DH. Aggressiveness of contemporary self-
etching systems. I. depth of penetration beyond dentin
smear layers. Dent Mater 2001; 17: 296-308.

5. De Munck J, Van Landuyt K, Peumans M, Poitevin A, Lam-
brechts P, Braem M, et al. A critical review of the durability
of adhesion to tooth tissue: methods and results. ] Dent Res
2005; 84: 118-132.

6. Van Meerbeek B, Yoshihara K, Yoshida Y, Mine A, De Munck
J, Van Landuyt KL. State of the art of self-etch adhesives.
Dent Mater 2011; 27: 17-28.

7. Munoz MA, Luque I, Hass V, Reis A, Loguercio AD, Bombarda
NH. Immediate bonding properties of universal adhesives to
dentine. ] Dent 2013; 41: 404-411.

8. Yoshida Y, Yoshihara K, Nagaoka N, Hayakawa S, Torii Y,
Ogawa T, et al. Self-assembled nano-layering at the adhesive
interface. ] Dent Res 2012: 91: 376-381.

9. Hanabusa M, Mine A, Kuboki T, Momoi Y, Van Ende A, Van
Meerbeek B, et al. Bonding effectiveness of a new ‘multi-
mode’ adhesive to enamel and dentine. ] Dent 2012; 40:
475-484.

10. Loguercio AD, de Paula EA, Hass V, Luque-Martinez I,
Reis A, Perdigdo J. A new universal simplified adhesive:
36-Month randomized double-blind clinical trial. J Dent
2015; 43: 1083-1092.

11. Van Landuyt KL, Snauwaert ], De Munck J, Peurnans M, Yo-
shida Y, Poitevin A, et al. Systematic review of the chemical

composition of contemporary dental adhesives. Biomateri-

als 2007; 28: 3757-3785.

203



SPECIAL ISSUE

e A 3] ] 2026; 64(6): 204-210
https://doi.org/10.22974/jkda.2026.64.6.004

Cementation of indirect restorations:
Strategies for reducing clinical failures
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Mi-Jeong Jeon
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© With advances in resin cements and the introduction of various functional monomers, esthetic indirect restora-
tions have gradually shifted toward a bonding-based concept. These changes, along with the concept of minimally
invasive dentistry, has made it possible to reduce unnecessary tooth reduction for mechanical retention and to
design restorations that rely more on adhesion. Bonding of indirect esthetic restorations creates multiple inter-
faces among the restoration, cement, and tooth structure and depending on the type of restorative material and
cement used, different clinical approaches and surface treatment strategies are required. Therefore, the success
of indirect aesthetic restoration depends on an accurate understanding of each interface and the application of
appropriate clinical techniques. In this report, clinical procedures for successful bonding of indirect restorations
using various esthetic restorative materials will be introduced. (J Korean Dent Assoc 2026, 64(6): 204-210)
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Fig. 1. Differences in wettability according to surface energy.
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Fig. 2. Molecular structures of 10-MDP and silane.
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Fig. 3. Classification of materials used in esthetic indirect restorations.
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Fig. 5. Clinical cementation procedure for a zirconia crown. A. Preoperative radiograph. B. radiograph after root canal
treatment. C. prepared tooth with application of universal adhesive. D. internal surface of the zirconia crown. E. cleaning
of the internal surface after try-in. F. internal surface after sandblasting, cleaning, and drying. G. internal surface after ap-
plication of zirconia primer. H. final cementation with resin cement. I. final result after removal of excess cement.
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Dreaming of a slow aging in the oral cavity
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: As South Korea entered a super-aged society in 2025, the growing elderly population has brought increasing
attention to the significance of oral aging. Oral aging encompasses far more than simple tooth loss; it involves
a complex array of physiological changes, including decreased salivary secretion, atrophy of the oral mucosa,
deterioration of periodontal tissues, and decline in masticatory function. These oral changes are closely associ-
ated with systemic health outcomes such as nutritional imbalance, cardiovascular disease, and cognitive decline.
This article reviews the clinical characteristics of oral diseases commonly encountered in the elderly, with par-
ticular emphasis on the diagnostic and therapeutic approaches to root caries and cracked teeth. In addition, the
principles of periodic recall examination, oral hygiene instruction, and patient counseling are presented from
a maintenance therapy perspective. Finally, policy recommendations are proposed to strengthen institutional
support for improving oral health in older adults. A thorough understanding of the oral characteristics of elderly
patients and the commitment to prevention-centered care by clinicians will serve as the foundation for realizing
healthy oral aging of the oral cavity. (J Korean Dent Assoc 2026, 64(6): 211-222)

Key words : Healthy Aging: Oral Health; Geriatric Dentistry; Root Caries; Tooth Fractures
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Fig. 1. Radiographic features of root caries”. A. Small root caries lesions are difficult to distinguish from cervical
burnout on periapical radiographs. The distal surface of tooth #36 represents a true lesion, whereas the mesial sur-
face of tooth #37 shows cervical burnout. B. Interproximal carious lesions are more accurately detected on bitewing
radiographs. C. Post-restoration image using glass ionomer. When buccal or lingual access is available, a slot-type
cavity can be prepared, residual caries carefully removed using a low-speed handpiece with a round bur, and the
lesion restored with a matrix system and glass ionomer.
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Fig. 2. Various approaches to the management of root car-
ies’?. A. Modified cavity design—slot-type preparation. B.
Class 1I cavity with the open sandwich technique. When the
gingival margin of the cavity is located deep and adequate ad-
hesion for composite resin restoration is difficult to achieve,
an open sandwich technique may be considered, in which a
conventional or resin-modified glass ionomer is first placed
at the gingival base, followed by composite resin restoration.
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Fig. 3. An instrument useful for bite testing in cracked tooth diagnosis. A. By having the
patient bite separately on each cusp, groove, and marginal ridge, the pain-inducing site
can be identified more precisely. B. A form suitable for application to grooves or marginal
ridges. C. A form on the opposing side suitable for application to cusps.

Fig. 4. A transillumination device for optical illumination. A. Local light transmitted through
the tooth helps identify the location and course of crack lines that are difficult to detect by
visual examination. B. When the crack line is deep, localized interruption of light transmis-
sion may occur, offering an approximate indication of the crack depth. (Photo courtesy of
Dr. Minju Kim, Department of Conservative Dentistry, Wonkwang University.)
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