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Abstract

Objective: To investigate the effect of spatial position of mandibular third molars (M3Ms) on root re-
sorption and alveolar bone resorption of mandibular second molars (M2Ms) based on CBCT. Method:
Collecting patients who visited and had CBCT taken at Anhui Medical University Affiliated Chaohu
Hospital from May 2023 to May 2024. Selecting 400 patients with M3Ms on both sides, totaling 800
teeth. Using software MYDCS to reconstruct CBCT images and measure them. Analyzing the meas-
urement results and evaluating the impact of the impacted type of M3Ms, the distance between the
cementoenamel junction, the contact site between the two teeth, and the horizontal spatial position
of M3Ms on the incidence of distant root resorption and the degree of distant alveolar bone loss in
M2Ms. Results: The risk factors for distant root resorption in M2Ms include horizontal inclination,
a distance of 6 mm~9 mm between the tooth cementoenamel junction, contact location in the neck,
and a horizontal spatial position in the buccal position; The risk factors for the degree of alveolar
bone loss in M2Ms are low impaction depths, Class III relationship, horizontal inclination, distance
between the tooth bone enamel junction > 9 mm, contact site located at the root, and horizontal
position in the buccal position. Conclusion: When the horizontal spatial position of M3Ms is located
in the buccal position, it is a new risk factor for root resorption and alveolar bone resorption in
M2Ms; The degree of distant root resorption can more accurately reflect the absorption of M2Ms in
the distal alveolar bone caused by M3Ms; Clinicians should fully evaluate the adverse effects of the
spatial position of M3Ms on M2Ms and provide patients with the correct early intervention methods.
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1. 5|15

M3Ms J& F s i o 2, AR E AR B, WEAE 17 3] 21 52 At . M3Ms A E
A2, WLLSEUEE . M3Ms BUEEE . A URIEZENM . MR, BRIGLAAME R ik ny LA 2]
M3Ms 1755 [ 7 B 57 5510 3 BRI AR AR N 8 — B 4 5 Ji DL S AR B A2 [1]-[6], 1 M2Ms 5z H R W
(Mandibular Second Molars External Root Resorption, M2MERR, J5{##8 ERR). M2Ms iz F A& 2k
(Mandibular Second Molars Distal Alveolar Bone Loss, M2MDBL, J5fi#x DBL)%:; Xt M3Ms 5 #2 )
o AR AE B — AT I AR B IR BON B, 38 AN AR 2L B R I AT, B i it e
WZR TR RN TEXT M2Ms 17 F R80T 2K . IR EN TR M2Ms ¥ 22 R IT =5 8 Tt 1 44k B
M3Ms, Ll % M2Ms 22| M3Ms [F20[7] [8]. Hr M3Ms B2 A7 B X T M2Ms g2 g — A~ 75 2
A )

VP2 5T M3Ms 1175 (B A7 BT~ M2Ms g0 (1A 78 4R & B TR Fr B i 4 55 b AT 1) o e AT T sy
() DBL HEZ M 10%31 60% [9] [10]; ERR [IMEZ A 13.3%% 50% [3] [11]-[15]. L7t N5 DBL 1
ERR HIfGI K 2y M3Ms BOMBIARHA . FHA27 . M2Ms A M3Ms 2 8] (9 #E B 245 [2] [9] [11]-[13] [16] [17].

BIHECNIE, BDA#FEE CBCT KERTT M3Ms 25 a4 B ARZS X M2Ms A1 IR .. 5=
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Yt X AL, CBCT EUGHRALITEE 2 1 =4 nf ML G E B 12 T A B 2%, cwir®
T 52 0 BA 7] B S i ARG A 22 [10] [11] [18]-[22]. [FIiF, CBCT #2477 M3Ms fE/KF i _F A7 & 4%
I 2, fHEE IR RES SE NI SN 4T (0 7E =4k 25 (8] b R G0 HLVR4H 1 4 Bt FUIBE M3Ms Xt F M2Ms (1)
SN H FTOR 2 B0 Somi 7t AR T AE A (R B B SR Soeb Rz E[6] [12] [13] [16] [17] [21], #/K-F
PLEAVE NI AR AR D o 1T AT DBL IR 25 B AR 2 R v B AN P ARG B2 1) LU AR R I, X
T TCVEHER R M2Ms (1328 AT T T3 A7 7E B 2 M3Ms 1 A A= 1R 4 Rl B IR

AW H 23T CBCT L ASHAR 79240 DBL F2RE, J3it M3Ms 25 [B) A7 BR AS (B AKCTF2
()57 B)% T DBL A ERR FISZM, Al AR 2= il 2 VA 7 77 58 A H A B M ) REAR S5 UE B

2. BRI E
2.1. PYANEHBRIRE

AW T L BB RL R 22 B T8 S50 5 e A8 B 2% JA 2 kit (K'Y XM-202312-051) . 3% 4 2023 4 5 F %8 2024
05 AR BIZERL A B SL0 2 e D s BHE A CBCT (1 54 4k 400 f1.

PINFRUEL2] [5] [10] [11]: @ DABEEITEHE. @ FH5E% CBCT s, M3Ms 5 M2Ms ] CBCT fiz
BRRDRRY, TEEEEEMNETIHIIE. @ Fi#t 18 £~60 2. @ NHAFITLHEMEE, F
F5EHE, WMIAAFEAE M3Ms, ToIER . IESGRTT S @ i, od . B &8 R A5 A R & M2Ms & M3Ms.

HebrARE[2] [5] [10] [11]: © AN WASFH . PEM BEW . WK B s TS, @
KR m a2 . © TR FIFERTE. @ L TWHE 2T EHRWEEWT ISR .
G ENEEEEFHLESE. © MIMFIREKEAL 23 4.

2.2. BEIRWERR 54

2.2.1. BERMRERSHR

CBCT (3:VLJt:HL SS-X9010DPRO-3DE, H1[H &JE): 1S4 BRE HIE 85~90kV. BKE M. 10
mA. BEYCIE: 20s (B AL 8s). F RN ~F: /Nl 0.07mm. ME . — iRk FOV: 15cmx10.5
cm; CBCT M4 MYDCS V1.0 (&% H MyDent Viewer 3D, 1[H & )7 BS54, £ 3 4P
T (BRACE AL FEEARAL S SR L) L BE R iy 1o LIk B00f S R e AR I B AR

2.2.2. M3Ms Z AL BERASHFRENER 53 2

FE 4 Pell A1 Gregory 1143 25(J5 SCEIFRA P & G 432) % M3Ms (3R K& M3Ms 5 R il Ft- 52 2 [7]
(96 RAEAT 7328 [2] [13] [17] [21] SBARIRFEETT 4 A =28, 00l @ifi. PO, KA. 5T 3R RTT 4y
N=2 L L 3

M3Ms FRIAR} A 8 & M2Ms R M3Ms [ 45T THT F AR AE A FESRARAF[2] [17], W &P I 7%
Fz M2Ms 8¢ M3Ms (RT3 o A Jmfi e « RN 45 ok M3Ms FTRbIRAS . | E, T, 7KF[L]
[2] [5] [17] [18]. —15° < ffJ% <15°WJ AR, 15°< AE <75°W N, 75° < MR K.

M2Ms FI M3Ms . [] 14 5 25 3@ i I 5 il 5 5F B 2 7 (Cementoenamel Junction, CEJ)#E 25[1] [2] [13] [17]
[23]KHf5E . CEJ H 2B & M2Ms [z CEJ Al M3Ms [ ii CEJ 22 18] () B kg, FH DA TR] 4204
SEPH Z [RIFIEEES . ¥ CEJ PR /r N =41, FEE <6mm; 6 mm<CEJ<9mm, >9 mm FF&,

P HE A A i W %% M2Ms AT M3Ms (3% fid s R 8, KGRt Ar o0 T3, 200 A AR (2]
[11][14]. & WA AL T M2Ms F i 1/3 8056 1/3 WAL FEfil A6 T M2Ms 2 76 (13
1/3 BRI 1/3 WA HEfiliii AT M2Ms FAR R 1 1/3 5k 1/3 MINARES . # 2 ~fi
AR ik i
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M3Ms 7K 2 ) B AR 225 Lo ) (P AE) KA sE « lid A 3K: P =DI/W x 100%1+ 5 M3Ms (14}
KA B (D) AN 5 56 BE (W) I EL . D A 20T K- &R M3Ms (15 68 Lo AR T B8 2 2R i A7 &
P& OF 2R 6 1 A2 M AER — BT BE S 19 24 e p o0 s B[R] — P TR M2Ms 1827 5 Pt s 2R [2] . M3Ms 1)
KL BT BE A LB N IEE, TS0 E. W ONF 5588, RI— %L A O B0 R A eE — B 2
IR HORIIEEES . M3Ms (/K23 (067 B 53 A AL B & . Hd P > 5% A%If, P < -5%NE
i, —5% <P < 5% N Ar(El 1 FIE 2).

Figure 1. The spatial position of M3Ms. (a) Ambush depth and relationship with Mandibular ramus of P & G
classification, (b) The tilt angle of the M3Ms, (c) CEJ distance, (d) Contact sites of M3Ms and M2Ms, (e)
Horizontal spatial location of the M3Ms

1. M3Ms =B EER . (a) P& G D AAPRRREMSMAZ KRR, (b) M3Ms BURFIAE, (o)
CEJEBES, (d) M3Ms F1 M2Ms BOERRERLL, (e) M3Ms Y7k FasiEfi B

Figure 2. The distance from the left mental foramen to the mesio-buccal cusp of the right mandibular first molar
B 2. ZMBFLEIAN TRE—BFEPHRaERS
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2.2.3. ERR & DBL H¥I|B R G BE S %

AR KPS I K2 U5 F 8585 M2Ms F e iz ) i) iR BLAR s el kA
L@ M2Ms [ R K S KAl P AT R I Z AN E )2 EWEE M2Ms 2 54 ERR & DBL &
4 [24].

ERR: fEFRAIMEE M2Ms iz AR I HH I AME & 56 B8 M3Ms FIAEAE I 38U SMEAE LS
B, HAHFEL ERR KAEMAZHIL, WIEAKPAIMEZAL E R T A 5 RIRM AR A E SR, AN
WiEH ERR f77E. #R¥E ERR BT N: AMEE 3).

DBL: KH 2 P28 NIk EA M2Ms F R E ISR L . FURERIEQ R 1) sl brdE b =4 7
TFRISEI B e R I P S TE SRR T A R 09 T v A i, I 7 e DR T (8% 0 30 1) v o — 3
PE) BRI (IR bR mU B S T =4 25 6] 56 R) AT 2 P I B, AU =ASF IS H bRl U6 T i
TR e e SN 7 RGN - 2) A R R T L 3 v 2 RSORS00 2 %ef o CEJ (14 B B8 (B Hh DU M2Ms
VT CEJ B3 v F RS THl e v s b & A M2MIs 3z 1 CEJ 3% vh P Al T fe i 1), 1HE =8 25 M
(ADBL = iTHH — mH ), i o RE I T B R T i ADBL sk N IEME (5 4).

BT IS8 50k T 42 8 ST AT, 8 AT — TR bR 1, T R 3 = 4 W% 5 )
BIZIRAR G R A 8, A ZEAE R TCIEIES — O FENGE R Zi B e 9 PPl ISR G 2 TR ) — B
BEMLIERE 40 191 235 (o5 S BT 10%) KM B 25 AT LA, FRAE—AN H 5 BT & & I AT -

Figure 3. Observing whether M2Ms have discontinuous images in the sagittal plane, and observing the upper and lower layers
of the area in the horizontal plane to determine the occurrence of ERR

3. RRGLME M2Ms BEBIMENELERG, KURBZELUN ETHANER, #E ERR X%

Figure 4. Measuring the distance from the mesial alveolar top to the mesial CEJ and from the distal alveolar top to the distal
CEJ of M2Ms, and recording the difference between the two
4. ME M2Ms IEH FHETREE+ CE) HIEESFE$ FEINEIR+ CEI MES, IBR-IENEE
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3. Geit e

Kol K R GE i 25 SPSS27.0 HEAT 3 Hr. 18 Cohen re #5640 W 22 37 8] RV 2% 2 P4 %o TS 24 R E
MER—8E. I Pearson M MERIE M ERR R R 5 K AF & 2 [ i BbE, SR EHE4T
spearman H ¢ REURLIE H E L Tt logistic [FIVAREAL . f# ] Kruskal-Wallis H #4640 4T DBL 2 5 %

A B (AT, 2 JEHEAT spearman 3% 2 MOk B0 AN 2R 1 [ 1 .
4. ER

— SR, g 2 A — B KPR (= 0.812~0.892; P < 0.001);  MUEE 51 H B i — it K

BT (WS A B k= 0.901~0.962; M%E 51 B i) k= 0.887~0.921; P <0.001).

400 BIFEA R T34 196 1], Zoftk 204 5], EREVEHIAE 18~60 %/(35.74 + 14.41).

Pearson R 77 MU PEAS IR I ERR HHARVREE . 5 FAMOCR . WURHA . B, CEIFES. /K
P la iy B HAT SRt L EIR AR s VIF 14/ 10, spearman ¢ R ¥R K% 1 ERR S5HARIESE
H5TREiMx A WA, BbEar. CEI S, AP A g A, FERLE 1.

Table 1. Pearson’s chi-squared test, Collinearity diagnostics, Spearman’s rank correlation coefficient between ERR and vari-

ous variables

% 1. ERR 5&T = [8#Y Pearson R &I, &M ISR Spearman X Z¥ELE

15134 ERR

PE(P)  VIF  MXRE  Ps)
n =800 B (%) AN 97 (%)
HARIRFEE(P & G) 0.047 1922  -0.069  0.051
fipr 33 13 (39.39%) 20 (60.61%)
H 160 41 (25.63%) 119 (74.37%)
[=EDa 607 132 (21.75%) 475 (78.25%)
5N KR (P & G) 0.007  1.550 0.110  0.002

125 618 128 (20.71%) 490 (79.29%)
IES 91 29 (31.87%) 62 (68.13%)
[ES 91 29 (31.87%) 62 (68.13%)

A B <0.001 1277 0.452  <0.001
FEH 397 15 (3.78%) 382 (96.22%)
s 178 68 (38.20%) 110 (61.80%)
K 225 103 (45.78%) 122 (54.22%)

A EAL <0.001  2.403 0.267  <0.001
ek 505 68 (12.47%) 437 (86.53%)
R 163 78 (47.85%) 85 (52.15%)
&R 132 40 (30.30%) 92 (69.70%)

CEJH & <0.001 2217 0.366  <0.001
<6 mm 455 37(8.13%) 418 (91.87%)
6 mm < CEJ<9mm 250 121 (48.40%) 129 (51.60%)
>9 mm 95 28 (29.47%) 67 (70.53%)

DOI: 10.12677/acm.2025.1541333 3596 I R = 27k g


https://doi.org/10.12677/acm.2025.1541333

KPR AL E <0.001 1198  -0.097  0.006
B 386 115 (29.79%) 271 (70.21%)
DA 234 25(10.68%) 209 (89.32%)
LA 180 46 (25.56%) 134 (74.44%)

vE: P{E(P)FE R Pearson R7MSLVEREG I P 1, P(s)% R spearman A< REk L6 1) P 1H.

#5770 logistic [EIARIAL 5B ERR AHCIfERE TR 2, SHARVR A1 TR AR S 0 0% R R X A5 2 T ik
BN, B HHER AR iR 9 TE BL(OR = 0.057, P < 0.05) RT3z 71 (OR = 0.496, P < 0.05) i A LL T 7K *F
A TF AR AT (6 MR R A AU, ik s (07 A ST N 2 42 ERR KM 2R AF Eb T i 00457 £E AR 5 B 5 (OR = 0.683,
P <0.05), CEJ 27t 6 mm < CEJ<9mm i & ERR [HER AL T-#H 2 > 9 mm I 5 % (OR = 0.837, P
<0.05), KF-23 (A4 B 7RSI & A2 ERR HIAEZRAH LT 7K ¥ 2% [A1437 & 7F Hh 47 i+ 38 775 (OR = 0.596, P < 0.05),
TR 2,

Table 2. Risk factors for ERR in binomial logistic regression analysis

%2 2. T Logistic [EY35r#7#) ERR RIERE =

BEXI
B PIE Exp (8)
R THR
TR A L
fH —2.868 <0.001 0.057 0.026 0.123
Pl -0.702 0.007 0.496 0.297 0.826
K- 1
e fir
et F 0.086 0.785 1.090 0.587 2.025
B 0.683 0.022 1.980 1.101 3.559
R 1
CEJFE S
<6 mm 0.185 0.672 1.203 0.511 2.832
6 mm < CEJ<9 mm 0.837 0.010 2.310 1.222 4,364
>9 mm 1
AKP A A B
L 0.086 0.040 0.596 0.364 0.976
L 0.683 0.354 0.734 0.381 1.413
SR IA 1

DBL 5 5 BIFEA R A4 e K 5, 9N R 795 AN . Kruskal-Wallis H K236 27~k DBL 51
PRIEPE 5T S0 R R B . FEflEihr . CEJ BE B A/K P45 1Al A BAFAESE T 2478 3. DI ELER
gEREIR, HARIREE S S HAD AN 2 A LU AFEGe i 22 22 55 oA AR 8oy A AT 2L R 79 7 L e 3 A7 7
it . HEHAT Spearman AHC BB, Ko R HA MNP <0.05), I 3.
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Table 3. Nonparametric tests, Spearman’s rank correlation coefficient, and collinearity diagnostics of DBL and variables
52 3. DBL 5ZE/AESHICIE . Spearman X R BT & L4120

q:m%z(m%;ﬁ, mm) H P HRARK VIF
HRIKE(P & G) 136.734  <0.001 -0.415 1.925
AL 5.03 (2.96, 7.95)c
H A 4.00 (1.85, 5.68)c
=t 0.00 (0.00, 2.75)
5T KR (P & G) 130.583  <0.001 0.403 1.535
ES 0.31 (0.00, 2.76)b
[ES 3.07 (1.22, 5.06)a
I[ES 451 (2.91,6.10)a
1R 391436  <0.001 0.702 2.536
fH 0.00 (—1.00, 0.81)b
ik 2.12(0.97, 3.47)a
7K 4,51 (2.94,5.73)a
e R A7 206.492  <0.001 0.509 2.330
S 0.00 (0.00, 2.05)b
S 2.45(1.15, 4.21)a
HR P 458 (2.88, 6.13)a
CEJE B 391.256  <0.001 0.702 3.613
<6 mm 0.00 (—0.73, 1.15)b
6 mm < CEJ<9mm 3.20 (1.76, 4.58)a
>9 mm 5.62 (4.14, 7.37)a
KPR AL E 87.182 <0.001 -0.246 1.197
bal 2.63(0.00, 4.58)b
%.i 0.00 (0.00, 1.60)a
H 1.08 (0.00, 2.80)a

& a BRI KRG IZER PR DRI AES I ER, b RN KRG IZHEER PRI A RALLLEES
ez, ¢ R RS IZR R TR =0 BMIAES A 27 . T B2 5d Bonferroni 2 1E .

TP KA AT A Rty AL L [ B 734 DBL A RRIfER IR . PRI 4. HARTR
FERFREAR—Z B g N 1.82 mm. 5 NAUT IR RS, BTSRRI N 2.15 mm. R
IR BTREG IN 1.92 mm, AKCEBURHE AN 3.75 mm; - fid A ST ARG 0 2.11 mm, ARES AN N 4.02
mm; 7K E 7 B (% 580 1.53 mm, & Ul i £2 962> 0.85 mm.
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Table 4. Risk factors for DBL in binomial logistic regression analysis
3 4. DBL e E RAI LM EYIASN 4

B (95%CI) P {H
BHAETRZ(P & G) 1.82 (1.35~2.29) <0.001
5T SRR (P & G) 2.15 (1.68~2.62) <0.001
TR}
i vs 1.92 (1.45~2.39) 0.003
KFvs #H 3.75 (3.18~4.32) <0.001
FefbiAr
B vs je B 2.11 (1.64~2.58) 0.008
FRFB vs & 4.02 (3.45~4.59} <0.001
S ST hA =
Wi vs Hr 1.53 (1.06~2.00) 0.017
HAhz vs Hifr -0.85 (-1.32~0.38) 0.042

5. g

7E3d 5T DBL BIRF 5t il A, M2Ms AT M3Ms ) L33l o5 o7 R 1 45 1) 2 5 30 DBL 1)
FEJFFZ —[17], AW TR IRAL AR BRI M3Ms 5 M2Ms A 35 532 R T AR 25 5 53K
DBL, [Aefub &R A A7 THR 5 A CEJ FEES > 9 mm B80T DBL FJ)™ 5 A2 B X — 45 FEATIESE 7 %0 A5
BEAh, ATERIL M3Ms 5 FEITF 2R R 111 2556 R NE 7 DBL, XA RERT M2Ms FHH %7 B 58 0
SR RAE S, Ham s RS R AT 0 B N B R A R

AW ER F) M3Ms I} A B A /K P 2 ERR SRR 2, CEJEEES AN 6 mm < CEJ<9mm.
fil i A A T I AE I T ERR RS, X —45 R 51t L st A —5[15] [18] [25].

BAVEAS 7 —DHRGER T & KPR E . Yanan Chen [2]%F T 7K 725 )4 B I 70t KA REA
B 1) SR R AR AL A R S R A AR B, T 2 M3Ms 7E KPS (R AL B R IR B 6% S 5L
M2Ms 76 148 THT IR 1) B0 3R 3 R 408, (B BARPPAL 78 5 2 WL 34 R o %o T i 1) s e A2 8 T
K, BEAMBE A XT ERR A1 DBL JEATHHSCHIBEFT, BLAMY TS M3Ms [4axt 7K P fm % & (D) o1& F i
FRF SIS, WEESE M3Ms #4517 TN HAth 43240 . ASHITF 70 A 3FAs /K P 25 [8) 467 B 1 /7755 Yanan Chen
[21F M I 5 925AR AL, (H SN T 4% KPS (D) RNF 5 58 FE (W) I ELAEL AT B MR F 5 IS 22 30 43
FEE R . WA 5 56 B (W) BTG B 00 5 A5 26 B R A7 1 m] 38 S MR PR AR DG, AL B 2 8
H SR B A SR S AN, AR R B SE R AR [, B B R 5 JE B OGN , BIRTERS
GURe R RESEM, KB HEYWT S EMEE. £ B HR BREts, 27 5IES I
BOSE A2 —, ERBRIAEITESEAF MR B REN, EEENNRERRL S RAGIERE
7~ M3Ms £z T i & ERR 1 DBL )Gl F 2.

BAVELER 7 — N5k S DBL F2RE . F£ 40T DBL (A 78 2 AR 4 2 Al v FE A A AR K 5
(LU AE R AW DBL MIRREE, XA RIS 2 B MAE . M2Ms H 5 F BTG x it E SR ER
(I FE IR T AT BEAFAEBCR IR ZE[26], ASRERS IEAA IR S M2Ms 32 H 2 F- K M3Ms T 3 350 IR UACRE &
AHIE 8 R FH B 7 2 D 5 RIS T 38 CBJ 2 [R) AR B T H B e o A s v FE R 22 4H, X AN A AT
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REAFAEXE LUSE (i CEY AN RIS TN 2 A i 22, (ELPEIE SEAE A Rl B 0 A B e K T ik i 2 i, HL
5B NS EIE R AR S5 R e A 22 5 [26]. T ME AT AN T iR AS th (R 45
AL G S NIRS K SN, M3Ms T3 DBL.

B FCAALAE AN RIRYE, 2R U S R BRHCE CBCT AR Bk, B4R CBCT Hxt+
PRI 2 W 2 0 R HAEVF 2 W T h BiE S RERS VR D9 2 I O A4 [10] [11] [19]-[22] [25], (H &% T
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