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— Abstract

developmental stages and congenital missing teeth.

The first permanent molars play a key role in maxillofacial development and occlusion. The purpose of this study is
to investigate the characteristics and development stages of first molars with delayed eruption, and to evaluate their
associations with congenital missing teeth. Eight-year-old patients who had delayed eruption in their first molars were
classified into 75 patients with physical barriers and 77 patients without physical barriers. The development stages of
the first and second molars in the delayed area were analyzed using Nolla method from the panoramic radiographs.
The relationship between congenital missing teeth and delayed area was also investigated. Delayed eruption of first
molars were more common in the maxilla alone. With the presence of physical barriers, male patients showed higher
frequency in unilateral cases, while female patients had higher bilateral cases when there was no physical barrier. Delayed
development of first molars were observed in delayed eruption area. In the absence of physical barriers, adjacent second
molars were also developed slowly and the incidence of congenital missing teeth was high in delayed area. If first molars
with delayed eruption are observed, clinical and radiographical follow-ups are necessary for the evaluation of their
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8-year-old

Panoramic radiographs

(n = 3731)

First permanent molars
with delayed eruption
(n = 153)

Of ei7t= Zolofstn X|IpFRol Pob A
(Institutional Review Board, IRB)2| &¢Q! st0f| A7t Zl
CHKH-DT21010).

2. A CiA

Zo|thetn X|ot Rl AOrK|1tof 2011E 1&2H 2020 12
MR 104 SO LSt Ot g Xt B T 2hop BhARM AFE
2 Y3t 3731HS A2 SHRICH M1 X7t W= XA
ACED HILEl =Xt 153 & X[ofo] Lrent W=o| g2 =
= e HAUX golo] AL IbA HAtM o, 3tete ¥ S92
X|2E ot X|oto] g&at Aol U= EAE M eISHRICE O
A0t 1H0| M=o XFHeZ AYE 15280 CHAXIE |7
gof et 242 WE 42 F 0|4 WE, K|otS 5o 22|H &
07} U= 4ot gle ZRE 261t O 2ot 2215 Fof
7b BHEElE Xt 75, 22| Zof gio] WE X|elE Koy

Exclusion criteria

Medically compromised patients
(n=1)

With physical barriers
(n =75)

Without physical barriers
(n=77)

Fig. 1. Flowchart of patient selection.

96



3. 27 YWY
HACiTA WE X|Hol Eots WE YYH X8 22
J|Z22 SHUCHE). Lhca2tip YA AFEIOIM X| 22 HAHO|

Z HO|X| &= H2, Mattila?t Haavikko[16]7 M|A|BH FLZLY

Ws 71ES ABSHO AChTRIS 24 BEIH H2RRA 2
Aol iz 17280k S0l ZXfE W2 AFeHct
J am Mo 92

2 Y X2z It M1lTXE
t

A S5 HEGO 22 °“*§ 7—.”—? *575}91[}. olef 2|
Nolla ¥#=S O[&5}0], 152F 2| Tpe2tOf HAMd AT 4=
o = GO M1tiX| & M2t X|2 X[of q3|=t HHAE
0FH 10EA 2 LH70f 7IZ3IQACH17). Y& X[ HE MK
7h /Ixlet FHof M1th7Al & AIE S M2t XS] EF Nolla
EHA QL 22 SRt Fd WES MR 7 @Kok S22
HM1thAl 2 ®M2ch KIS B Nolla THAIE H| 3L Op|
Sz mti-atOp AR AREIOA K3CHXIE Heleh SFA]
S XH7E 2R s Moz ZEE Kot /4 8 2

J Korean Acad Pediatr Dent 49(1) 2022

Nolla THA| E7tet MHH Z&X Hote & W& 132 2HE
XE7F 30O HARM ALTIS REHL 0 3

Bo|l 2N HILSHACE 2HEA U
class Correlation Coefficient) {0 25 0.90 O[22 =2 Al

=

M
A

4. A

14

A

EA 242 Excel 2013(Microsoft Co, Redmond, WA, USA)
2 SAS 9.4(Statistical Analysis System Version, SAS Institute,
Cary, NC, USA)E O|835tRACt 22| Zoj /72t 2o e
LYES H| W7 B Chi-Square A™ S AHESIRUCE £
2™ o FE M1t7A Y= XM 0 £0f [HE Nolla £
Abln MY ZE X|ofe] ZEto| Ad S =Hol5ty| ¢

Sl GLIMMIX A2 AHESIRILCE

Fig. 2. Panoramic radiographs of patients with delayed
eruption of first permanent molars (arrows) with physical
barriers. (A) Unilateral. (B) Bilateral.

Fig. 3. Panoramic radiographs of patients with delayed
eruption of first permanent molars (arrows) without any
physical barriers. (A) Unilateral with congenital missing
teeth (asterisk). (B) Bilateral.
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Table 1. Gender distribution of first permanent molars with de-
layed eruption in relation to presence of physical barriers

Male  Female  Total
p-value
n n n
With physical barriers 42 33 75
. . . 0.0354
Without physical barriers 30 47 77
Total 72 80 152

p-value from Chi-square test.
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RF0| X A= hxts 22H(48.9%), ZH50| X|SE BHAtE 239

gt 22| Yol 2o M1tiX| WE XS =l et 77
YoM 149702 M1CHTX|7F XA QAL 77 & FFHL
Z X HE BAHE 48Y(62.3%), HEECZ X|AE 2= 29
¥ (37.7%)0| AL} e°*01|)\1”+ 5o K& 2Rtz 599
(766%) 2 Pé! UCH L= o2 XU S} 48 F A}

_9

Xt= 33E(68.8%)0|RACt. HEHoZ X|AHE
A= 15F(51.7%), OAt= 14(48.3%)0[A 1
o=0| x|g45| SR 178(58.6%), ZH50| X|HE 2Hxt= 129

=2H Zoi7t AS et glE W oM S5, BHEY
Atolof = Hl=of Folet Ao|7t gLt 22X Foj7t AU
= 8xtE Ble A o) BEgez X|HE =HE0| EUC

(Table 2, 3).
3.25 B

=2|H Zojz o) WE X[AHE 108712 M1Ci+X|2| H
Nolla EHAl= 8420 ZE A0 X|AEX| e LIHX]
192749] g M1CHTX[e] HZ Nolla tHAl= 8.70|UCH =2
M YOHE Wz X AE M1chX[of Qg M2oh K| 108742
I Nolla THAlE 45% 20, 192712 F4 2o #X|o Bz
Nolla TtAH= 4.80|ACt W= X A= H1C{+X|Q] BT Nolla
CHA 7L e M1chX1e] " gtof Hlsh ZUA2Lip < 0.0001),
M2t XM= SAXCE Folot Xto|7} YA ChTable 4).

g, Z2| Zof gio] WE X| A= 149742] M1CHTX|Q] B
CHAl= 710|420 X|AE[X] 42 LHHX| 165702

El

=+ Nolla

Table 2. Distribution of first permanent molars with delayed eruption in relation to location

With physical barriers

Without physical barriers

Laterality Location Number of patients (%) Number of teeth (%) Number of patients (%) Number of teeth (%)
Maxilla 25 (33.3) 50 (46.3) 34 (44.1) 68 (45.6)
Bilateral Mandible 3 (4.0 (5.6) 0 (0.0 ( 0)
Both ( 7) 7 (6.5) 4(18.2) 1(34.2)
Maxilla 9 (38.7) (26.9) 5(32.5) 5 (16.8)
. Mandible 6 (21.3) (14.8) 339 3 ( 0)
Unilateral
Both 0(0.0) 0.0) 1(1.3) 2(1.3)
Total 75 (100.0) 108 (100.0) 77 (100.0) 149 (100.0)
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Table 3. Correlation between gender and laterality of first permanent molars with delayed eruption in regards to physical barriers

With physical barriers Without physical barriers
n (%) n (%)

Laterality Male Female Total p-value Male Female Total p-value ﬁ%i?l]uciigri

Bilateral 15 (35.7) 15 (45.5) 30 (40.0) 15 (50.0) 33 (70.2) 48 (62.3)

Unilateral 27 (64.3) 18 (54.5) 45 (60.0) 0.3927 15 (50.0) 14 (29.8) 29 (37.7) 00742 0.0153°

Total 42 (100.0) 33 (100.00 75 (100.0) 30 (100.0) 47 (100.0) 77 (100.0)
p-value from Chi-square test.
* binomial logistic regression (adjusted by gender)
Table 4. Average Nolla stage of first and second permanent molars with physical barriers

Nolla stage of 1st molars Nolla stage of 2nd molars
Average + SD Average + SD

Gender Delayed Normal p-value Delayed Normal p-value

Male 83 +06 87+ 05 <0.0001 46 + 1.1 48+10 0.5031

Female 84 +08 88 £ 04 0.0002 43 +15 47+12 0.1338

Total 84 +07 87 +05 <0.0001 45+13 48 + 1.1 0.1435
p-value from GLIMMIX test.
Table 5. Average Nolla stage of first and second permanent molars without physical barriers

Nolla stage of 1st molars Nolla stage of 2nd molars
Average £ SD Average £ SD

Gender Delayed Normal p-value Delayed Normal p-value

Male 72 +£09 86 0.5 <0.0001 35+ 16 49109 <0.0001

Female 7010 86 + 0.5 <0.0001 22 £22 51+07 <0.0001

Total 71 +£09 86 + 0.5 <0.0001 27 £ 21 50+08 <0.0001
p-value from GLIMMIX test.

& HM1ti7X|2] B Nolla EHA= 8.60[UCE =215 Fof 80| 4. {A™H AEX|eto| At
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oM B 22 442 LIEHHCh(Table 5, p < 0.0001). AR Ao At 35, OfXr 5SHO|AL}. F K| 770(26.9%), T4

ot =2[H Yo FF0 2 BT Nolla HAE HuAS 1570(57.7%), CHT-A 470(154%)2 & 26742] X|ot7} A& &Y
o, 8¢ M1ti+A o sAHLE |ooh XtHo|7h gt 10 WE XAE MR 7t EXSte G0 He S0 2
Ch 2HH W= X HE Mt AoMs S2/F o FF7t 0| ZH 1371 (50.0%) EMALCE. S2/H o7t AS M= Mo+
K= Ao|7F § Zien 2[5 o7t AS W B Nolla THA| X7t WE X[AHE A MBH ALK Q| 2O 2t 2A Tt
7t E=ACHp < 0.0001). W= X|AE F2047K2] B Nolla T AL
Aes 2218 Zoi7t A2 Wt o2 MEC =AU, W XAHE BHe, S2|1A Fof 2o M1ti#X| Wz XHS 2ol 77HO|
Mo #XIoM =218 Foi |27t 0lX|= X0|7F § ZiChp < CHe A & 38 (49.4%)2| Th=atot HAME AZIOfM MEH 2
0.0001). X7t HAL RN HA= 13Y, K= 25F 0| RALCE M K| 28

99



J Korean Acad Pediatr Dent 49(1) 2022

Table 6. Distribution of congenital missing teeth

With physical barriers

Without physical barriers

n (%) n (%)
Position Delayed area Normal area p-value Delayed area Normal area p-value
Incisor 4 (30.8) 3(23.) 17 (21.0) 1(39.3)
Premolar 5 (38.5) 0(76.9) 04351 9 (235) 6 (57.1) 0.0004
Molar 4 (30.8) 0(0.0) 45 (55.6) 1(36)
Total 13 (100.0) 3 (100.0) 1 (100.0) 28 (100.0)
p-value from GLIMMIX test.
Table 7. Distribution of congenital missing teeth in relation to laterality of first permanent molars with delayed eruption
With physical barriers Without physical barriers
n (%) n (%)
Laterality Delayed area Normal area Total Delayed area Normal area Total
Bilateral 11 (84.6) 6 (46.2) 17 (65.4) 67 (82.7) 13 (46.4) 80 (734)
Unilateral 2 (154) 7(53.8) 9 (34.6) 14 (17.3) 15 (53.6) 29 (26.6)
Total 13 (100.0) 13 (100.0) 26 (100.0) 81 (100.0) 28 (100.0) 109 (100.0)
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