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— Abstract

other teeth.

Tooth agenesis is a common human dental anomaly and the agenesis of mandibular second premolars has been
proven to be the most frequently observed. The aim of this study is to investigate tooth agenesis and delayed tooth
development in patients with agenesis of mandibular second premolars.

This study reviewed 9 to 15 year-old patients with agenesis of mandibular second premolars who visited the
department of pediatric dentistry of Yonsei University Dental Hospital and took panoramic radiographs from January
2014 to December 2016. On panoramic radiographs, agenesis of teeth was observed and developmental delay of teeth
was evaluated by the Nolla method. Among 125 patients with agenesis of mandibular second premolars, 58 patients
(46.4%) showed agenesis of other teeth and 38 patients (30.4%) showed delayed tooth development. In this study,
patients with agenesis of mandibular second premolars were more likely to have tooth agenesis or delayed eruption of
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1, p = 0721). /9 R2ATX|7t WEOZ Hagl HQIt FA|
0| 44.8%, FEOZ A E|O|UE BRE 552%= LIEHAC

1 319 H2ATK| Za SRI0)M Ch2 X[Ofo] Z QHE

[

Blo M2A K7} AAE 125%0| SXF B 5950l 46.4%0

A CHE X[Of9] Z£&0| LIEFGOD] HIAZEO| Xtojof A SAH Kl
oly2 BEEX| YUACHTable 2, p = 0.934). S}of H|247HX|
JtHEoR AEE B 232%0 A CHE X|0te| Z£0] LEFR

Table 1. Prevalence of agenesis of mandibular second premolars

Agenesis of Mandibular

Gender No. of Second Premolar p value
subjects
N %
Female 928 62 6.68
Male 1,003 63 6.28 0.721
Total 1931 125 6.47

p value from Chi-square test

Table 2. Prevalence of tooth agenesis according to gender in the
patients with agenesis of mandibular second premolars

Patients Agenesis of tooth
Gender p value
N N %
Female 62 29 46.8
Male 63 29 46.0 0.934
Total 125 58 464

p value from Chi-square test

Table 3. Distribution of tooth agenesis according to laterality in
the patients with agenesis of mandibular second premolars

Agenesis of tooth

. - : Total
Laterality Existence  Nonexistence N (%) p value
N (%) N (%)
Unilateral 13 (23.2) 43 (76.8) 56 (100.0) 000
Bilateral 45 (65.2) 24 (34.8) 69 (100.0) '

p value from Chi-square test

, Bt M2ATRAIT YZO2 ALE B2 652%0 M Ch2 X
Otol Z20] HEE|YON 0] Kol EAOE RolH0| Yt
HOZ LIEStCHTable 3, p < 005) HAE| K|Obs ANOH H2A

EHStCHFig. 1).

2.5t K227 K| dao o4Z L CHE M (Bilateral
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Fig. 1. Prevalence of tooth agenesis in the patients with
agenesis of mandibular second premolars.

I1 = central incisor, 12 = lateral incisor, C = canine, PM1 =
first premolar, PM2 = second premolar, M1 = first molar,
M2 = second molar.

Table 4. Distribution of symmetrical pattern of missing in the total agenesis of mandibular second premolars

Total agenesis of mandibular second premolars

Bilateral combination
N (%) N (%)

Ipsilateral combinations

138 (71.1)

75 (387)
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3. 519} M2AaTHX| A& A0 M CHE X[ote| Y X|HA Iv. =2 5l O &

ot M2 K| 7F A& El 125F 0] 2kxt 5 38 Q1 30.4%01 A MEE X|oF Z&2 OfZI0|0|M 7HY S8t L= Fof T StLt
AKX US 20| CHE X|O7h BE LoD Fiq7te| X0]of 2 ¥2H ACH[12] MOt 7|0l &S 0jE = A= B8
M AL Rolde BEEX| EUACHTable 5 p = 0403). H oF 2 ZOHOICH X|Oto] A£0| LAlstH 4o & 5t A4Z 9|
& Z&9 42 357%00M CHE Xote| LK X 0| LiEHG, 40| 5! HE O]t wto| 0|4 5o 2|7t OF7|E += fle.

UE &0 ER 26.1%00M CHE X|ofe| LK X|AHO0| LIEIH= 2[4)0lo 7| LA W HE K=ot /Y2 04 FRStCt
ol, o] & ZAo| Xt SAHQ Fojde BHELIX| AUUCH O 70l M= TF 9Nl O|&49] SHAHE [t Q2 It 2iOf HhAL
(Table 6, p = 0.245). X|OtH 2 2o M2CfX[0f| M 7HE BItGH M AMZIZ 0|83t0] Kot A Sl &g " E ZARSHRACE Of
X|Op LS X|HO| HEZAD T2 619 M20i7X], &S H| Mol HY AF0M = YLHQ AL HES AHESHO] X[ote| &
227K 9F BtoF M1aTKA|, & M1ATXQt 5t X &=M2 &8 WL A, 4RO HAIL O ALEstH X|of WE
L}EFSACH(Table 7). ™ oE U K7t EXSte ARE HECRE U He 5
ope2t0r YAMIALELS 0|83 HAHZCH ot Bt of Ct
(3,14]. mp2top AR AFEIOM = K[| M3|ot7t AIZPE|H
X|ote| A& FEE HLhat & QUCh FHXQl Ko &g upFo
M HM2aTK = B 2A 37HE - 24 670 ARZE FHO[ Al
ZHE(0f OH 6 - TH0f B2 EO| 2tk A2 YB{H UCHA]
Table 5. Prevalence of delayed tooth development according to SHAZE M2271X|2] B =otet AMolet Mo AN 7HE B
gender in the patients with agenesis of mandibular second pre- © 0|2 H0|= X|OFO|[4,6] Y O 2 HIAFM AFRIO|A &
ol | OICtD 22X 9l Lpol=Ct 52 AI7[0] A7t olsls 2
Pat',jms De'ay;d tooth deve'izme”t p value ©7} B ED Lt Cunatdt Collord[151= 74 0]£e} 114] O]
Female 62 n 339 SO ®M2ATXTF KO LA ARICE 20lE ZHE &=
Male 63 17 270 0403 15k R44, Nealdt Bowden[16]2 2F 9 - 104 O Off K241
Total 125 38 304 o A& =] ZFA 7= oLt SHALCE 0|23 740

= = =
2 Xjop 2&2 7H SXS0M K82 EF]S et Ruiz-

—
—
0 1

p value from Chi-square test

Table 6. Distribution of delayed tooth development according to laterality in the patients with agenesis of mandibular second premolars

Delayed tooth development

. - - Total
Laterality Existence Nonexistence N (%) p value
N (%) N (%)
Unilateral 20 (35.7) 36 (64.3) 56 (100.0) 0.245
Bilateral 18 (26.1) 51 (73.9) 69 (100.0) '

p value from Chi-square test

Table 7. Distribution of delayed tooth development according to tooth in the patients with agenesis of mandibular second premolars

Tooth
N (%)
1 2 C PM1 PM2 M1 M2
Maxilla 0(0) 2(0.8) 7 (2.8) 9 (3.6) 12 (4.8) 4 (1.6) 22 (8.8)
Mandible 0(0) 0 (0) 9 (3.6) 12 (4.8) 2(0.8) 15 (6.0)

I1 = central incisor, 12 = lateral incisor, C = canine, PM1 = first premolar, PM2 = second premolar, M1 = first molar, M2 = second molar
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Mealin S[17]2 8t 94 O|A'S CHAICZ X|Ofo| A&S Totst Ol Al 20| X|HEl X|O}7} LIEFF=H|(Table 5), Park S[23]2
ALt O AFOME FEH Y AZ[EC XA LSt ATON AL THYO| 3.4%0 A K[OFZFX|HO| LIEFLE At
= KXot 2£22 Meld 7hsds At Z017] o 2 9 HWstAS W XA w2 HIER LIEHRCE Ko B2 %
Ml olgo| SHAHE tY 2= ZALE AIYSHALE H|2CH 7 X1(8.8%)7t 7t =7 LtEb& D, CHS = oot H|2th+

o[t 1 Z1t 89 H2APX|O| Z&S ThE BXIQ| 464%  K|(6.0%), A} K|24THX|(4.8%)9t Bt} K|14ATLX|(4.8%), 12|11

OfAf CHE XlOte] Z#£0| LtEtktCHTable 2). &< HM2271X| % M12TX|(3.6%)2F ot HX|(3.6%)2 LtEtxtEH(Table 7).
(38.4%)01M 7tY =2 ZEE0| LBl &9 HMlaTX| Ol= M2a7X| Z2£0| SOt groforo] AX|, &K, H 20k

(20.8%), o} M1 K|(17.6%), & SHK[(12.0%), 5t =H- Ko eheX|Har Hatz|of QICtn B0k Gelbrich 5[7]19] ¢
X[(104%) =M= = LtEFRCHFig. 1). O| M St HM2a7%| T2t H|=x3h Znto|Ct.
b A&E SHXFO| A CF2 X|OFo] ZA£0| Q0| LIEFLI= Z40] 2t KXotk & X| A (delayed tooth development)2 =AM L= M
EE[A=H|, Garib S[10]2] & Eot M2a7KQ] ZES 20| MHQ ooz Qg YLD =2 Al7|of Eddt= Aot &
= M F Y 21%01|)\1 CHE X[Ote] Z£0| SHIEICED SHALY. 42 20lstn[24] X|go| 3¢+ ALt ue =X & oz 1
EESH Gamn S[18]2 M3CiX|7t 8l SAtOIM CHE X|OF 22 Hol ZME 222 4= QUCt o AED ofL 2t of2] MA
o REE0| 7tettt E1510] Kot Z&0| At S HAl A1[6,8,18,23 2501 A X|OF Z&1p AHEHE X[OtEFX[HO| &
SHRALE. DE[QACE Of2fet 2AHZ DIFOE I X|OtEsX|Hat x[oF &
O AP0 A SHSf HM247 X7 BE&E %XPEQI RIS o] KUH HAGES FFH = = ACH23]. 22 X|oF A&
127K 24&80 =2 A2E LEGECHFig. 1). Polder (5] Of 2t E [TXS0| Cfoh A= PAX9, MSX1, AXIN22t Z2
= X[OF B&0| LiEIL= S5 d&9 RYE 01| et 2£0] RHAS0| X|ote] A& DH oLt HEX| Ao e Ftg 0|E
S5t LtEtths dR9 @ 25H LiEtLs 49, d2l1 E Z0[2k =Yt QUTH26,27,28]. X|ote| &5 Al o2 |HAt
=/ LEtH e 422 ZROIA=H, ol0f = H1a7XK| S0| ZoE(0, O|If Z&nt AHtEl RHEXSO0| HO|E Lo
= Z&0| € 251A LiEtL= X[otof| &3t ofg =L A AL Eoikls 20| We Z&E= X|ote] =of 29|17t Hat
M= Mia7K|el Z2&2 HA LiEtLs A2 E05 ATt ZICH27]. oj2fst RUAIS0| oA Eoikl= 82 Xlotel &
(12,11,19,20]. SpX| 2k O|H A AL} 5} M2 K| 7F A & S0 THE[7|= SR X|HL|Of LIEHE = UCt= FHOA &
U 2HAt2| 20.8%0 M & M14L7K|Q] ZE0| LHEHOH SX|H2 Z&0] Zojot Zai0|2t of AKX AUCH29]
St M1aTAe] AEE 17.6%0|M LIEILE FA| K|OF 2&Q X[op &1 ZEot o2 |REA & MSX1e &FX[9] &
FHES A dd 7111192019 HIusRS M &2 Z af, AXIN2= Of7LA] 8 &Ko) Z&a 52 HatdS 2olnt
E82 ERACL TEtM ot M2 A& 2RO H1a (28,30,31]. FEoF AEE AX|Q| BT Z(contralateral) 27|
K| 2&80| FOtFCH= O A7 ZIE Sdf 27X T oM 2|X|HO| 2 H[&= LtEtL= S[25] of2] dd A
0] Z2 #%A &H(genetic control)otof ALt Feh 4= (7.2325]0| M X|OF Z&1t HeX|Ho| AHZE S22A 7L =Lt
Ct. = A0 EA&|UCE [MEfA OfH A AL} 5hof M24a7K &
ot M24a7%| 2&2 9= W tidd, A3 2t tEd2 & & SRS H2oH TR &7K|2] HRX|HO0| 2 HER
2t 71.1%, 37.6%= LtEtLI(Table 4) Jeon S[19]9] =L At LIEHE A2 5t M2a7X[e] 2&2 FETH UL &R
H|2SHA LIEFRLCE Jeon S[19]2] L AN ZEX|Q o= CHR] S8 7K SHOA ZO[SHA LIEF Z0[2t )
L CHEE2 70.7%, 23 2+ EE2 45.6%= '—fEf%I-T'- =gy = 7+ ULk
oz LYSt ZF= 197%= LIEIRLC T2 HE A5 £t Ol AHFOfM St M247X|7F Z&E SAHSQ| 519 A1
Kot Z&S d= SXS0HM 2E2 EH’“’“OI 50| LEtL= 27K e A& FYE0| & LEHG=H|(Fig. 1) Ol= 5toAM
AS BASIRULE X|oF Z2&0| X2 LtEtLt= HE2 A 2 UEZEE 7= G0l &3t X|otse| A&a xX|HA
7= Ok Xt U=H Silva[21]e] H70M= 75%, Endo & O MZ ¢ty UChs 7|EL| AT AuH83233]18 L=
[22]9] AT M= 89% S22 HREZS AFUM =2 HIES ZDt0|C}. Andersen S[33]2 St M HZQ| 27} X|Of &
B03tn on, 0|F S WA Z&X7H Zo FHAH It g W g, WEa Ao| ATt B OSHRA=0 oo [EH S
= %2 ASE2 MAISHL UL O M M1ATFKXQF 24K, HX|= 22 MEEZEE 7HK|2
Ot A7 A1} 5t 247 X[e] ZES 7HT At 304% A0f O] X|otz2| Z&D XA E=0| AHdS 7HE 5= UL
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