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[Abstract] Failure of tooth eruption is more common in permanent teeth than in deciduous teeth. The most commonly
affected teeth are deciduous mandibular second molars in deciduous dentition. In addition, accurate diagnosis of tooth
eruption failure is challenging for clinicians, and its exact etiology remains unknown. The consensus on the management
of tooth eruption failure in deciduous molars has not been reached. At present, observation, restoration, extraction, surgi-
cal luxation, or orthodontic traction are the available treatment methods. Appropriate treatment options primarily rely on
the type and severity of tooth eruption failure, the succeeding permanent teeth, and the accompanied complications. Thus,
this article reviews the etiology, clinical manifestations, classification, and treatments of tooth eruption failure in deci-
duous molars to provide some reference for related clinical diagnosis and treatments.
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Fig 1 Classification of failure of tooth eruption in deciduous molars by Brearley (e.g. the deciduous mandibular first molar)
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Fig 2 Classification of failure of tooth eruption in deciduous molars by Kjaer (e.g. the deciduous mandibular first molar)

5 l&Rigsr

HRT, % T 2L8 AW RS 093697 58 M AR
IRSALIR, m IR B3R YT 7 58 B £ AR A A AR
W RIS . FLEE AR M TR S ATEAR
AR WO B LA K2 T A TR AR R TE F 2R 5 DR
FLEE A B A i B[] AT ok BB O2
S Wr, K& Ra2E FE RN EE AL
g o N I N i NS o SRR DR B2 TR S N
XA, REMIZE ARG EALEH K
5 A KRBT AR I IR B AT R 3R R R i A%
Pr A0 FLBE ZF W R AR A6 T RN TS A DG B
T R W, B2 WA R T AR T e
/DI &RE, CaliskanZECB A T2 GE0 T 10
iy T A2 B LS OF i B R R S, A
BT LEE DR A U A . R T

L 2F W PR3l T S 2 R IR SR YT
AT, X208 2 i B A R T vk 24 L
TILF
5.1 WMERE

PR EARA A R FLES OF , 8 H N AR
AR RN S 6 R ARG, AT .
BV, FLERMEBEAE . BEDNBRBOCHE
BV Jr Al sk 3z BRI A M B RIS
O LA AT X BRE= To bR tE o A9 58 B i o e 1)
FLEA, AR & e I 5 AR v & ik AN
Wi, AT IICR e A 40, A7k ik 25
AR G YRR R R T T BRAS FLE F R 24
H AR I5 , B b IE H R 4 1 ) ) 22 3R 64> H
JIt 75

52 A%

PR B 3 ZFLEE W] LAYEdE oF = i) Se 48 2F
FEE SR, R T rh B BEARFLE F, AT LA
FKHE ARG . o, minidss LS e R,
VIR 8 ek v B, B L 208 2 A0 Ak 0 0 4 2 i <
FEYERE A 5 [IBREO S X TR e A e i R 1)
JFEW M R RG LS 28, A S AR IRIE A SRR
T8 3 A IR R T I8 5 AT AR B I RICR
AR AR AR, AT LA R o 1 W BT AT
Z RAEF MBS B R A KA
REFFUCR UM ARALIE A, 7 2808 I & A JF B 418
AR,

53 Wrhx RILEFIAZR

W R Z RFLEE R I, DR B B8O P ] Bt 2 I
PR E 08 G T Be o (HXT THRER BT AL L8 A
Pl , 27 U R R W B AR Y FL S
O, ARG R B D R, X TER AL
JEE, TR EE AW AR CE T e
o SR AL R OR R o FUE P IR S FLE R
BN, WA TRRAATEROR LR IRME . MO 5
AWTCH I KRR, 2/ WL & 55 —H B F
SRR

XA AR IE S, FEEIRYT B bR R
PeARE AR IER B . DU SRR 2 RH
B IRV . HEREEIB, XIS 25 W A O gk 2k
Bifi 7 B M B 1) I B B ) Y sz R LS
F, BUUS PR, DAORIELR 2K AT RS 2 (%) 0
i 2) FLES I BHAE Tl E AR i 1)
f5 3) 2 BILEA B oRE AL . W i
RSE . REREE; 4) R ™EMR, X
WA SR I SR A e A ZE AL



e 148 - [E PR M BE2E 4555 International Journal of Stomatology

2024-03 51(2)

XFF IR ¥, 2 RIFLE A M IRAR S
H BRI A PR AT 1 B A MR A S ]
WERBCEFTHOEAR T FLBE TR BRIG 06T 7 3
ol BRSPS S B E MIRT R RE, A
UM e 1) BEAT R eI B 4efr,  fy BAF
JRIEE; 2) A BE A RIRECE 5 B QR E
B, RMRBRECE S A eI, al 5 A B F
AIBRAT A AR 3) SRPIBF B, (H
RIS B PET R . m | AE R R F G
WS RERIIR TR RALBE S 5, AR
R WIAB A B AR R R DX R A Y 6]
AR

A SCHRMRTE 7 BT 65 PN T SRR
A LA R R PR AR R 52 REFLIE I o R A F Rl
NRAF AR B SR Mo, TR MIBRE, @
A FRMBOEAR S . BOEA L @S LR A,
B, RS PRI P AR o, 7 T K
ST PR B FLE O AR WO A S AT B
I B A 485
5.4 SNFHA RS B 4 7]

BEFH DRATFL A S I3 TE, I IR A7 223
SARPEA T AR A B W 2 5 | (08 L B 28 Ak 2
WA, AEXE T R S 2 W PFEE A
HR %I &2 i T WAl 2 2 2
HALE, AT LAWK P B B I R ke
KA RIBE RS, Hoal LRI 7 A i I A i 72
PAFRI TR, R 1 N PFE, X% 2R
IF W kAR R F 1 5 60T B A E —E R S
P9 S

SIBIHA SRR ARG AR BB A R8s, FEANY
SRR I BE AR BT, SR AL D BR =2 228 /Y
SRS S B BORUCE AS S e 1 2 1A A, R
35 B JRy BB 9 AE Se B BT ) 2 TR MY, AR B
[f] 4 A 2 M . Parisay S50 X0 1491 50 88 10 HY I A 1) T
A FLIE R BEA TR RO, IR H R EE
P, A H G52 228 B AT =S

Motokawa =5 3 1] iy 5153 51 ik 1) 565 —FLIE
i R, R L BRI R S W8 H R I A AT
W, R TIPEAR, R rEE S|, 14EE R RILE
SF MM H o

XTI AR RN A A, AT AR
1URERR 2 J % 52 BRFLIE F A7 22 51, Smith 25
Ty E AT AN DL TR R A 5 3R S T BR R
IRp 0 A 147 [ 2

6 gL

FLIE 28 Hh A 1) i PR A £ 7E T X 70 PRE A
MFE, Ilfi /R b5 SR I R O BRAE s . s
I RAE AR AR ARG A, Wb SIS 7] 25 5 i LR AG
P2 W . I UIEG 2B T 2L oF DL dh K e
SR IT RS L AT T2 S FUIE OF i i
BHEIRIT TR M ARG — , TEIR IR bR 2255 B
ML ARRE | BRI . A JCHORIEZE | gl R
FERALRE R G RS AR T B, R
Wik T, DA K B IR VR YT R

Al RE o Ae# FPAL LA G+ K.

7 SECEk

[1] Sharma G, Kneafsey L, Ashley P, et al. Failure of
eruption of permanent molars: a diagnostic dilemma
[J]. Int J Paediatr Dent, 2016, 26(2): 91-99.

[2]  Alshaya SI, Alanazi AF, Aldawish SS, et al. Infraoc-
clusion: prevalence, characteristics, and associated
dental anomalies in Arabian children[J]. Biomed
Res Int, 2022, 2022: 6624804.

[3] Arhakis A, Boutiou E. Etiology, diagnosis, conse-
quences and treatment of infraoccluded primary mo-
lars[J]. Open Dent J, 2016, 10: 714-719.

[4] Kurol J. Infraocclusion of primary molars: an epide-
miologic and familial study[J]. Community Dent
Oral Epidemiol, 1981, 9(2): 94-102.

[5] Peretz B, Absawi-Huri M, Bercovich R, et al. Inter-
relations between infraocclusion of primary mandi-
bular molars, tipping of adjacent teeth, and alveolar
bone height[J]. Pediatr Dent, 2013, 35(4): 325-328.

[6] Proffit WR, Fields HW, Larson BE, et al. Contempo-
rary orthodontics|[M]. 6th ed. Saint Louis: Elsevier
Mosby, 2018: 65-72.

[7]1 Proffit WR, Vig KW. Primary failure of eruption: a
possible cause of posterior open-bite[J]. Am J Or-
thod, 1981, 80(2): 173-190.

[8] Grippaudo C, Cafiero C, D’ Apolito I, et al. Primary
failure of eruption: clinical and genetic findings in
the mixed dentition[J]. Angle Orthod, 2018, 88(3):
275-282.

[9] Ahmad S, Bister D, Cobourne MT. The clinical fea-



Fhelg A FUIE OF BT L A A5

. 149 -

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

tures and aetiological basis of primary eruption fai-
lure[J]. Eur J Orthod, 2006, 28(6): 535-540.
Grippaudo C, Cafiero C, D’ Apolito I, et al. A novel
nonsense PTHIR variant shows incomplete pene-
trance of primary failure of eruption: a case report
[J]. BMC Oral Health, 2019, 19(1): 249.

Jelani M, Kang C, Mohamoud HS, et al. A novel ho-
mozygous PTHIR variant identified through whole-
exome sequencing further expands the clinical spec-
trum of primary failure of tooth eruption in a con-
sanguineous Saudi family[J]. Arch Oral Biol, 2016,
67: 28-33.

Grippaudo C, D’ Apolito I, Cafiero C, et al. Valida-
ting clinical characteristic of primary failure of erup-
tion (PFE) associated with PTHIR variants[J]. Prog
Orthod, 2021, 22(1): 43.

Yamaguchi T, Hosomichi K, Shirota T, et al. Prima-
ry failure of tooth eruption: etiology and manage-
ment[J]. Jpn Dent Sci Rev, 2022, 58: 258-267.
Rhoads SG, Hendricks HM, Frazier-Bowers SA. Es-
tablishing the diagnostic criteria for eruption disor-
ders based on genetic and clinical data[J]. Am J Or-
thod Dentofacial Orthop, 2013, 144(2): 194-202.
Assiry AA, Albalawi AM, Zafar MS, et al. KMT2C,
a histone methyltransferase, is mutated in a family
segregating non-syndromic primary failure of tooth
eruption[J]. Sci Rep, 2019, 9(1): 16469.
Frazier-Bowers SA, Koehler KE, Ackerman JL, et
al. Primary failure of eruption: further characteriza-
tion of a rare eruption disorder[J]. Am J Orthod Den-
tofacial Orthop, 2007, 131(5): 578.e1-578.e11.
Cafferty JM, Al Awadi E, O’ Connell AC. Case re-
port: management of severe posterior open bite due
to primary failure of eruption[J]. Eur Arch Paediatr
Dent, 2010, 11(3): 155-158.

TR B TN Uk O A B A A T 5 0
[J]. bR O s E2EAR A, 2014, 41(6): 735-737.

Wen Q, Zhao YM. Research progress on primary
failure of tooth eruption[J]. Int J Stomatol, 2014, 41
(6): 735-737.

Bk JLE N EBEEM]. SR dbat: AR TR
AL, 2020: 76-77.

Ge LH. Pediatric stomatology[M]. 5th ed. Beijing:
People’s Medical Publishing House, 2020: 76-77.

[20]

[21]

[22]

(23]

[24]

[26]

(27]

(28]

[30]

[31]

[32]

Tong AN, Chow YL, Xu KT, et al. Transcriptome
analysis of ankylosed primary molars with infraoc-
clusion[J]. Int J Oral Sci, 2020, 12(1): 7.

Andersson L, Blomlof L, Lindskog S, et al. Tooth
ankylosis. Clinical, radiographic and histological as-
sessments[J]. Int J Oral Surg, 1984, 13(5): 423-431.
Ducommun F, Bornstein MM, Bosshardt D, et al.
Diagnosis of tooth ankylosis using panoramic
views, cone beam computed tomography, and histo-
logical data: a retrospective observational case se-
ries study[J]. Eur J Orthod, 2018, 40(3): 231-238.
Lucchi P, Fabianelli A, Barone M, et al. The prima-
ry failure of eruption in orthodontics: knowledge to
prevent overtreatment[J]. Dent Cadmos, 2022, 90
(3): 220-225.

Roulias P, Kalantzis N, Doukaki D, et al. Teeth erup-
tion disorders: a critical review[J]. Children, 2022, 9
(6): 771.

Kjaer I, Fink-Jensen M, Andreasen JO. Classifica-
tion and sequelae of arrested eruption of primary
molars[J]. Int J Paediatr Dent, 2008, 18(1): 11-17.
Tieu LD, Walker SL, Major MP, et al. Management
of ankylosed primary molars with premolar succes-
sors: a systematic review[J]. J Am Dent Assoc,
2013, 144(6): 602-611.

Awad MG, Dalbah L, Srirengalakshmi M, et al. Re-
view and case report of the treatment in a young girl
with primary failure of eruption[J]. Clin Case Rep,
2022, 10(3): e05632.

Ciftei Z, Kirzioglu Z, Saritekin A. The prevalence
of infraocclusion in primary molars and accompa-
nying dental variations in a Turkish sample[J]. J
Oral Health Oral Epidemiol, 2021, 10(3): 128-133.
Brearley LJ, McKibben DH Jr. Ankylosis of prima-
ry molar teeth. [ . Prevalence and characteristics[J].
ASDC J Dent Child, 1973, 40(1): 54-63.

Ekim SL, Hatibovic-Kofman S. A treatment deci-
sion-making model for infraoccluded primary mo-
lars[J]. Int J Paediatr Dent, 2001, 11(5): 340-346.
Caliskan S, Tuloglu N, Celik O, et al. A pilot study
of a deep learning approach to submerged primary
tooth classification and detection[J]. Int J Comput
Dent, 2021, 24(1): 1-9.

Savoldi F, Dalessandri D, Gardoni A, et al. Treat-



* 150 -

[ B 1l B 222475 International Journal of Stomatology

2024-03 51(2)

[33]

[34]

[35]

(371

[38]

[39]

[41]

ment of ankylosed deciduous molars with or with-
out permanent successors in children and adoles-
cents: a systematic review[J]. Minerva Dent Oral
Sci, 2021, 70(6): 276-285.

Gulduren K, islam A. Management of atypical sym-
metrical ankylosis of maxillary deciduous first mo-
lars with permanent successors: a single case report
[J]. J Dent Indones, 2020, 27(1): 38-41.
Calheiros-Lobo MJ, Costa F, Pinho T. Infraocclu-
sion level and root resorption of the primary molar
in second premolar agenesis: a retrospective cross-
sectional study in the Portuguese population[J].
Dent Med Probl, 2022, 59(2): 195-207.

Hua L, Thomas M, Bhatia S, et al. To extract or not
to extract? Management of infraoccluded second pri-
mary molars without successors[J]. Br Dent J, 2019,
227(2): 93-98.

de Moura MS, Pontes AS, Brito MH, et al. Resto-
rative management of severely ankylosed primary
molars[J]. J Dent Child, 2015, 82(1): 41-46.

Jenkins FR, Nichol RE. Atypical retention of infra-
occluded primary molars with permanent successor
teeth[J]. Eur Arch Paediatr Dent, 2008, 9(1): 51-55.
Oh NY, Nam SH, Lee JS, et al. Delayed sponta-
neous eruption of severely infraoccluded primary se-
cond molar: two case reports[J]. J Clin Pediatr Dent,
2020, 44(3): 185-189.

Parisay I, Kebriaei F, Varkesh B, et al. Management
of a severely submerged primary molar: a case re-
port[J]. Case Rep Dent, 2013, 2013: 796242.
Nagayama K, Ogaya Y, Hamada M, et al. Severe
dislocation of mandibular second premolar associa-
ted with deep ankylosis of primary molar[J]. Pediatr
Dent J, 2022, 32(2): 116-122.

I, e, 5 LB P RO e B N 2 W
RARYT SR [J]. AR 0 R 4R R, 2022, 57(2):
190-193.

Tian X, Yuan GH. Etiology, diagnosis and treatment

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

of infraoccluded primary second molars[J]. Chin J
Stomatol, 2022, 57(2): 190-193.
Patano A, Inchingolo AM, Laudadio C, et al. Thera-
peutic strategies of primary molar infraocclusion: a
systematic review[J]. Children, 2023, 10(3): 582.
Ng A, Ong D, Goh P. Management of a patient with
a severely infraoccluded primary molar and hy-
podontia[J]. Clin Case Rep, 2022, 10(11): e6482.
Sandor GKB, Kainulainen VT, Queiroz JO, et al.
Preservation of ridge dimensions following grafting
with coral granules of 48 post-traumatic and post-
extraction dento-alveolar defects[J]. Dent Trauma-
tol, 2003, 19(4): 221-227.
Rihani FB, Altayeh MM. Decoronation ambiguity
elucidation[J]. Br Dent J, 2022, 233(9): 699-700.
Motokawa W, Braham RL, Morris ME, et al. Surgi-
cal exposure and orthodontic alignment of an un-
erupted primary maxillary second molar impacted
by an odontoma and a dentigerous cyst: a case report
[J]. Quintessence Int, 1990, 21(2): 159-162.
Anthonappa RP, King NM. Primary failure of erup-
tion or severe infra-occlusion: a misdiagnosis[J].
Eur Arch Paediatr Dent, 2013, 14(4): 267-270.
Aziz S, Hermann NV, Dung M, et al. Primary fai-
lure of eruption of teeth in two siblings with a novel
mutation in the PTHIR gene[J]. Eur Arch Paediatr
Dent, 2019, 20(3): 295-300.
Wagner D, Rey T, Maniere MC, et al. Primary fai-
lure of eruption: from molecular diagnosis to thera-
peutic management[J]. J Oral Biol Craniofac Res,
2023, 13(2): 169-176.
Smith CP, Al-Awadhi EA, Garvey MT. An atypical
presentation of mechanical failure of eruption of a
mandibular permanent molar: diagnosis and treat-
ment case report[J]. Eur Arch Paediatr Dent, 2012,
13(3): 152-156.

(ASCHH k)



