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A study of incidence of palatal side abfractions in maxillary posterior
teeth

Joo-Hun Song, Yuri Heo, Gyeong-Je Lee*
Department of Prosthodontics, College of Dentistry, Chosun University, Gwangju, Republic of Korea

Purpose: Most of studies dealing with abfractions are limited to the buccal surfaces of the teeth. In this study, we analyzed the
cause for abfraction by investigating the incidence of palatal side abfractions in maxillary posterior teeth. Materials and Methods:
We investigated a total of 3193 maxillary posterior teeth by an intraoral examination, model observation, and observation of virtual
model fabricated using model scanning. We recorded the results and classified them depending on the type of teeth, age, gender,
and side of arches. We also performed Chi-square test to evaluate the statistical significance among the groups (a = 0.05). Results:
The incidence of palatal side abfraction of the maxillary molars (10.8%) was higher than the premolars (6.8%), and among them,
the incidence of the 1st molars (39.1%) were the highest. The incidence of palatal side abfraction increased with age and was
statistically significant (P < 0.05). There was no statistical significance in the difference by gender (P > 0.05); in the case of arches, left
arch showed higher incidence and it was statistically significant (P < 0.05). Conclusion: Palatal side abfraction in maxillary posterior
teeth was frequently observed in the maxillary 1st molars, and the incidence increased with age. This result suggests that the main
reason for abfraction is due to occlusal force. (J Dent Rehabil Appl Sci 2019;35(4):206-13)
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A study of incidence of palatal side abfractions in maxillary posterior teeth
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Table 1. Participants in this study

Number Mean age (year)
Male 27 521
Female 253 49.5
Total 524 50.9

Fig. 1. Palatal side abfractions (arrow). (A) Oral examination, (B) Cast, (C) CAD (Computer Aided Design).

) Dent Rehabil Appl Sci 2019;35(4):206-13

207



Song JH, Heo Y, Lee GJ

&of gt F7HE Y&l A xlote] M=
o, AR 2 o8 =S x| AR wE

Z|otet AR = ol A Alelsteith

At FAGIN 7 Rlopdz 7715 22T Qe
Aloke] 42 712519} Aot A1 ATA], H24 A, A
1o R], At Al ZH2be)] Kool 771E 22agel
Ex) JRE 7] 25T (Table 2).

Aot R0 Qe 2o, o] BE Rpo), =

2o B2 Afo|2 dolr AL 7 BEY 77)E 2
o] Ex) AR 7S50

M
AL

sH=H

_|0|I
I'-I[[

SPSS £ A T2 72 (IBM SPSS Statistics 22.0,
SPSS INC., Chicago, USA)S 0]&3}9itt. 1870 &
AF o4& B71617] 98l Chi-square testE A[Y5}
At = 0.05).

Table 2. Number of teeth which have palatal side abfrac-
tion in maxillary posterior teeth by tooth type

Without abfraction 2917
1" premolar 53
2" premolar 63
With abfraction 1% molar 108
2 molar 52
Total 276

Out of 3193 teeth, 276 teeth exhibited palatal side abfractions. De-
pending on the tooth type, 1% premolar accounted for 53 teeth, 2
premolar 63 teeth, 1" molar 108 teeth, and 2" molar accounted for
52 teeth.
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Fig. 2. Distribution of palatal side abfractions in maxillary
molar and premolar. Out of 3193 teeth, 276 teeth
exhibited palatal side abfractions. When manifestation
of palatal side abfraction was classified depending on
the type of teeth, 1st premolar accounted for 19.2% (53
teeth), 2nd premolar 22.8% (63 teeth), 1st molar 39.1%
(108 teeth), and 2nd molar accounted for 18.8% (52
teeth).

Table 3. Incidence ratio of palatal side abfractions in maxillary posterior teeth

Premolar

Molar Total

Without abfraction 1599 (93.2%)
With abfraction 116 (6.8%)
Total 1715

1318 (89.2%) 2917 (91.4%)
160 (10.8%) 276 (8.6%)
1478 3193

The ratio of maxillary posterior teeth manifested palatal side abfractions in premolars were 116 (6.8%), and 160 (10.8%) for molars.
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A study of incidence of palatal side abfractions in maxillary posterior teeth
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Fig. 3. Distribution of palatal side abfractions according
to the age. The ratio of palatal side abfraction in maxil-
lary posterior teeth surveyed for each age was 1.3%
under 29 years of age, 3.9% for 30 - 39, 7.4% for 40 -
49, 10.5% for 50- 59, 15.1% for 60- 69, and 9.9% for 70
years old and above.

Table 4. Incidence ratio of palatal side abfractions in maxillary posterior teeth by age

Below29  30-39 40 - 49 50 - 59 60 - 69 Over70  Total X’
Without abfraction 443 (98.7%) 317 (96.1%) 648 (92.6%) 785 (89.5%) 496 (84.9%) 228 (90.1%) 2917
With abfraction 6(13%) 13 (39%) 52 (7.4%) 92 (10.5%) 88 (15.1%) 25(9.9%) 276 ((71?7:2%
Total 449 330 700 877 584 253 3193

Chi-square test, P-value = 0.000, o = 0.05.

In terms of age, ratio of palatal side abfraction in maxillary posterior teeth surveyed for each age was 6 (1.3%) under 29 years of age, 13 (3.9%)
for 30 - 39, 52 (7.4%) for 40 - 49, 92 (10.5%) for 50-59, 88 (15.1%) for 60-69, and 25 (9.9%) for 70 years old and above.

Table 5. Incidence ration of palatal side abfractions in maxillary posterior teeth by gender

Male Female Total X?
Without abfraction 1504 (90.5%) 1413 (92.2%) 2917
With abfraction 157 (9.5%) 119 (7.8%) 276 2.804 (df = 1)
Total 1661 1532 3193

Chi-square test, P-value = 0.091, o = 0.05.

In terms of gender, palatal side abfractions in maxillary posterior teeth occurred in 157 (9.5%) of males and in 119 (7.8%) of females.

Table 6. Incidence ratio of palatal side abfractions in maxillary posterior teeth according to the arch

Right Total X’
Without abfraction 1486 (92.5%) 1431 (90.2%) 2917
With abfraction 121 (7.5%) 155 (9.8%) 276 5.088 (df = 1)
Total 1607 1586 3193

Chi-square test, P-value = 0.024, « = 0.05.

In terms of the sides of the dental arch, the incidence of palatal side abfractions in maxillary posterior teeth was 121 (7.5%) for the right side and

155 (9.8%) for left side of the arch.

] Dent Rehabil Appl Sci 2019;35(4):206-13

209



Song JH, Heo Y, Lee GJ
Xk

k=

Zaupdo] Holg Yl Grippo 57 9421S 37X

2 910 lopIgh A2 Sl ek oisic
AA) QEoR 23ubde] 9e w A QubEQ) A
BE A& B9E £EAFE A Ao} 42 F
RE S Gl AU oS ol Yool
44l moto] ofms] BEs, olojubet K| 2PUE =
BAE Slrks A& ofnlgteh. olo] & Aol
£ 991 822 WX $I8) g} PRICIAY )
= 3ol Aste] APE AlWsIsiT,

ot A IH THE I G X
(10.8%)0ll A /gt 2=7-%](6.8%) Kt go] Uetsith. 4
of ?Lilow & FFPE| e Rlot F 7t R

W 2 A1) x](39.13%)0 A 71 wo] LEbt
1, FHR RS ®24 TR (22.82%)00| A o] UERES
o, o]E 2 F1ATR](19.2%), H2hTLR](18.8%) &4
2 YeRgTh v A4 X7E HAae] HA HIE o]
Hohs Ax]olA o EoHA Uehdthe
1= W E i tx|ol A o E51A] UrE‘rUrE}
AT B Aol A= At LRI TS %#J%’%Ol
AR R tFR]OA o S5HA YERS T dtutet
o2 A3 Jehd RELS 9j0] AL | ofF] vl
AVd AR5 AL Y F BR77F BE6HA] i, o
w2t A Aape] xpol7F et 20 R AFR T 2 A
ToME B S SxupEo] EXAF wivk sig
AlotE EFoIRTt Aot Rl AR Bk o]
ol ¥A7t o gol #hzho] Ej1 53] wo| 7P ¥
o] 7¥slR|= AlofRl AIthExIoA 7P B2 vlEE Y
Ehd ZA& W, F3upde] 7 2 2912 1
eolgtar wekd 4= Qi

2 AFolME 3 A5 oE I1F9 X E Hlast
of 157t BAA F9/de B7I57] f1al Chi-square
testE A|FIGITt. Aol w2 Aot FA1Y S F3
A HIe S Aurm 70t o]4-S A Q]5tal HFo]
Z7 el wtet o W2 RIE 2 YERth 53] 294 ofs}
oM mhe Be vix 2 LeERE T, 60 - (OA|ol|A] 713
T RIEE Y on, ofgfgt xfol= BAA R
T8 A UErT ol Aol F7hgtol whet vl$-
A RAE A I YIEE F7ksithe o E AT
Aol Ax|ghet. 70 o)do A Zhast Art
EFSiT) o] 70t ool M tiFRIRY] A B

4
E‘,’-?,li

210

920) 47} Bk of wo] tha: Z4s 277} Lt
O Ao AR ol et £71 477t Bash 1l
o} dEo] 71848 ARGELTG 275557 5

7k8taL” AR R ERDG 2715 FEolA o B vleA

X X|7A% Bk BREGTE A7t 9 271
R FARA) Rl B Aokl B oY
% QA" Alote] He MFAFE HANL 4 9o

1ol welol AAEE i
& 4 Yok B ATelA Aol Sl wet et
25le] 2745 B30 YIES} B2k AskE nef

&Aro] vhAy

#e ), wgelo] 223l Fas Uololey Wy
9 4 ik
ot ARG Eo] 4 A% 2IopEe B

(9.5%)01 A o34d(7.8%0) et o] Wo] UEeRGR|et o]} 2+
2 Atol= BATEHCR {94 9}% xFol= oy iet.
%HW«I 4l F SHUE w et
WS 39| o] fE wdoh: A2 vigEls
] %‘r—}.z’ HgolM Bot B2 HEE YEhd R ES 1
e Aol )& Ao R AHEX|T, {5k xlol7}
oY lth= oA 1 o]9le] IS s T 127}
49 Ao Atz Er}

oo W Aot ]9 S SIS HlalE
AR o2 oA U&= Atol7t YERTE 2F5] &
FRISF DFR RO 9.8%E, $5 AT} T TR
9] 7.5%Xct o W& v &2 IEE I HE Az 59
291E59] 019} 7‘8 Aol Aol Qg Aoz Hod
ANE &7 Al AlA| ko] 4
efet *4%12 EAsf el & 4 QIS AR Kol
ol& el F7HH A7 Ho ¥ Ao = AlRHL

195t XJok= A&t} dste] 2 ¢ oigF 1007t

A Q9] RHFo] dofdtt.” of¢f o] g2 =] x[o}
A& 9 ado] 7Rl 5¢ xloks HPo] dofd
AL, oleh Z2 WYL XHY| FER ojojA £ 9
ok o] AsolM et 5ubde F9 el
A 5 9SS Bk ¥R gri= AT EL QIR
Estafan 572 PSS o2 dpsgion ofds
E HlAVY AR WAzt JA Egdte de A%
e o), g vkEst Bo] gk Fge 2AZ
ofsf ®elct

2 @olHE ot 2RI FAS 2T3EE Ty
o WIEE FASIG A3 BAET TS 2
Sabge g aTAlRTHe Aot tiFANoIA, B3

) Dent Rehabil Appl Sci 2019;35(4):206-13



ot MRl 7 Be e BEgic de)
0 Aol FP4F gt 2 ;L 1% 235
1)

o] &

A 2R ET dR| oA 7 ‘E-.;——S— 7Hx :‘:,:1_1—1—_4—7:']0]
et & A 23, wgrgo] xapde] 8 ¢l
o7 NWZ¥eh= A7 E £ e A0 R AlRHL

e

Roto] ARl PRIl thet TS 23ape] 7
g ZAG A3, T3 2 AnE A,
1 oAl BTk B Hé— F2apdo] BRI
3, Al Rlold
=8
2. A%o] 7Kl et 77
71813t
5. 230 7bg 78 9elo 2 mkele nafol

3t

Acknowledgements

e BRDE

201995 RAE A 8H&
o
j=

ORCID

Joo-Hun Song https://orcid.org/0000-0003-4229-6148
Yuri Heo https://orcid.org/0000-0002-1806-3822
Gyeong-Je Lee https://orcid.org/0000-0002-3545-2280

References

1. Mj6r IA. Pulp-dentin biology in restorative dentist-
ry. Part 5: Clinical management and tissue changes
associated with wear and trauma. Quintessence Int
2001;32:771-88.

2. Wood 1, Jawad Z, Paisley C, Brunton P. Non-cari-
ous cervical tooth surface loss: a literature review.
Dent 2008;36:759-66.

3. Miller WD. Experiments and observations on the
wasting of tooth tissue variously designated as ero-

sion, abrasion, chemical abrasion, denudation, etc.

] Dent Rehabil Appl Sci 2019;35(4):206-13

10.

11.

12.

13.

14.

15.

16.

A study of incidence of palatal side abfractions in maxillary posterior teeth

Dent Cosm 1907;49:1-23.

. Lee WC, Eakle WS. Possible role of tensile stress

in the etiology of cervical erosive lesions of teeth. |
Prosthet Dent 1984;52:374-80.

. Grippo JO. Abfractions: a new classification

of hard tissue lesions of teeth. ] Esthet Dent
1991;3:14-9.

. Goel VK, Khera SC, Ralston JL, Chang KH.

Stresses at the dentinoenamel junction of human
teeth-a finite element investigation. ] Prosthet Dent
1991;66:451-9.

. Chen KK, Miyake K, Terashita M. Cervical strains

induced by occlusal loading. | Dent Res 1999;78:474.

. Nohl FS, McCabe JF, Walls AWG. The effect of

load angle on strains induced in maxillary premo-
lars in vitro. ] Dent Res 1999;78:1059.

. Dejak B, Mlotkowski A, Romanowicz M. Finite

clement analysis of mechanism of cervical lesion
formation in simulated molars during mastication
and parafunction. | Prosthet Dent 2005;94:520-9.
Lee HE, Lin CL, Wang CH, Cheng CH, Chang
CH. Stresses at the cervical lesion of maxillary
premolar-a finite element investigation. | Dent
2002;30:283-90.

Rees JS. The biomechanics of abfraction. Proc Inst
Mech Eng H 2006;220:69-80.

Pintado MR, Delong R, Ko CC, Sakaguchi RL,
Douglas WH. Correlation of noncarious cervical
lesion size and occlusal wear in a single adult over a
14-year time span. ] Prosthet Dent 2000;84:436-43.
Sawlani K, Lawson NC, Burgess JO, Lemons JE,
Kinderknecht KE, Givan DA, Ramp L. Factors
influencing the progression of noncarious cervical
lesions: a 5-year prospective clinical evaluation. |
Prosthet Dent 2016;115:571-7.

Brandini DA, Trevisan CIL., Panzarini SR, Pedrini
D. Clinical evaluation of the association between
noncarious cervical lesions and occlusal forces. |
Prosthet Dent 2012;108:298-303.

Antonelli JR, Hottel TL, Brandt R, Scarbecz M,
Patel T. The role of occlusal loading in the patho-
genesis of non-carious cervical lesions. Am ] Dent
2013;26:86-92.

Wood ID, Kassir AS, Brunton PA. Effect of lateral

excursive movements on the progression of abfrac-

211



Song JH, Heo Y, Lee GJ

17.

18.

19.

20.

21.

22,

23.

24.

212

tion lesions. Oper Dent 2009;34:273-9.

Estafan A, Furnatri PC, Goldstein G, Hittelman EL.
In vivo correlation of noncarious cervical lesions
and occlusal wear. | Prosthet Dent 2005;93:221-6.
Nascimento MM, Dilbone DA, Pereira PN, Duarte
WR, Geraldeli S, Delgado AJ. Abfraction lesions:
ctiology, diagnosis, and treatment options. Clin
Cosmet Investig Dent 2016;8:79-87.

Shulman EH, Robinson HB. Salivary citrate content
and erosion of the teeth. | Dent Res 1948;27:541-4.
Bergstrom J, Eliasson S. Cervical abrasion in re-
lation to toothbrushing and periodontal health.
Scand | Dent Res 1988;96:405-11.

Levitch LC, Bader JD, Shugars DA, Heymann HO.
Non-carious cervical lesions. | Dent 1994;22:195-
207.

Smith WA, Marchan S, Rafeek RN. The prevalence
and severity of non-carious cervical lesions in a
group of patients attending a university hospital in
Trinidad. ] Oral Rehabil 2008;35:128-34.
Nascimento MM, Gordan VV, Qvist V, Bader D,
Rindal DB, Williams OD, Gewartowski D, Fellows
JL, Litaker MS, Gilbert GH; Dental Practice-Based
Research Network Collaborative Group. Restora-
tion of noncarious tooth defects by dentists in The
Dental Practice-Based Research Network. | Am
Dent Assoc 2011;142:1368-75.

Ichim IP, Schmidlin PR, Li Q, Kieser JA, Swain
MYV. Restoration of non-catrious cervical lesions

Part II. Restorative material selection to minimise

26.

27.

28.

29.

30.

31.

32.

33.

fracture. Dent Mater 2007;23:1562-9.

. Rees JS, Hammadeh M, Jagger DC. Abfraction le-

sion formation in maxillary incisors, canines and
premolars: a finite element study. Eur J Oral Sci
2003;111:149-54.

Radentz WH, Barnes GP, Cutright DE. A survey of
factors possibly associated with cervical abrasion of
tooth surfaces. | Periodontol 1976;47:148-54.
Grippo JO, Simring M, Coleman TA. Abfraction,
abrasion, biocorrosion, and the enigma of noncari-
ous cervical lesions: a 20-year perspective. | Esthet
Restor Dent 2012;24:10-23.

Ferrario VE, Sforza C, Serrao G, Dellavia C, Tarta-
glia GM. Single tooth bite forces in healthy young
adults. ] Oral Rehabil 2004;31:18-22.

Harvey WL, Hatch RA, Osborne JW. Computer-
ized occlusal analysis: an evaluation of the sensors.
J Prosthet Dent 1991;65:89-92.

Yaffe A, Ehrlich J. The functional range of tooth
contact in lateral gliding movements. | Prosthet
Dent 1987;57:730-3.

Staninec M, Nalla RK, Hilton JF, Ritchie RO, Wata-
nabe LG, Nonomura G, Marshall GW, Marshall
SJ. Dentin erosion simulation by cantilever beam
fatigue and pH change. ] Dent Res 2005;84:371-5.
Whitehead SA, Wilson NH, Watts DC. Develop-
ment of noncarious cervical notch lesions in vitro.
J Esthet Dent 1999;11:332-7.

Sessle BJ. Mastication, swallowing, and related activi-
ties. Oral Biol St Louis CV Mosby Co. 1981.p.51-89.

) Dent Rehabil Appl Sci 2019;35(4):206-13



Original Article

2x): R0 R Q75| B30l Lol B dRoHE A PRI A5 2RuEel Wk A4
2 B0 23180 Yg BAs A B

T B Y WH: & 3197709 At 7AIF o RS RRekT T B 2 B, 290 v A0S
Fo AZE by RRe Bt Yo £AE Naelich 1 ANE Aok, A%, 4, oFzol e BRI,
SAA 599749 H71E 950 Chi-square testE Al3Y5FATHx = 0.05).

ZHap: ot 27%](6.8%) BTk PRI 108%)01H TS 22upgo] 2o HlE 2 HREYT, 15 AIARA(9.1%)0]
M7 w2 s BEEQ. AYo] 7t FF FaubEe] S WIe e HEERleH o $ARCE &
ool JATHP < 0.05). F7HF =FEY HIw & Ado] T xPolofre FAZFCE [9/d0] fIem(P > 0.05),

ool i Aol M FFoM B 2 W= 2 el SAF 2 fo740] 9

ZE: Ao xRN FAE 2= E ot Al RN w2 HIEZ FHEEY

e Btk ojet Z& Adte 23uPE 0 7P FE U] aE s ofugith
(FZe|E381t8K| 2019;35(4):206-13)

ATh(P < 0.05).
1, Aol Z7tol wal Z7tehe o

F00: xlofapg; xlofuh; Klohw; W

W AIKIRE O[]

(61452) 3 YA 57 LROR 309 ZAICHEtw R|fchst R|oteHstn Y
Tel: 062-220-3827 | Fax: 062-232-7776 | E-mail: kj1998@chosun. ac. kr
e 20197 9 2 | 8- 20199 92 16 | AH=AY: 20199 92 25

213





