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Evaluation of root and root canal morphology of elderly Korean patients maxillary molars

using cone-beam computed tomography

Tae-Yong Lee, Mi-Yeon Kim*, Sun-Ho Kim, Jeong-Hee Kim
Department of Conservative Dentistry, VHS Medical Center Dental Hospital, Seoul, Republic of Korea

Purpose:The aim of the present study was to evaluate the incidence of the second mesiobuccal (MB2) canal, root fusion, and C-shaped root canal configuration in the Korean
maxillary first (MM1) and second (MM2) molars by analyzing cone-beam computed tomographic (CBCT) images. Materials and methods: Patients undergoing presurgi-
cal CBCT examination were included in the current study. The CBCT images of 1498 MM1 and 1742 MM2 from 1658 Korean patients were assessed to determine the inci-
dence of a MB2 canal, the types of canal configurations, root fusion, and C-shaped root canal configurations. Further, the correlations between the incidence of MB2 canal
and age, gender, and tooth position were analyzed. Results: The study population was relatively old (mean age: 66.1 years). The percentage of MB2 canals in MB roots was
60.1% and 28.0% in MM1 and MM2, respectively, with the most common configurations being Weine type III in MM1 and Weine type Il in MM2. Additionally, the frequen-
cy of a MB2 canal decreased with age in both molars and was higher in men than in women in the MM1 only. Furthermore, root fusion was present in 2.3% and 26.2% of the
MMI and MM2, respectively, whereas C-shaped root canals were observed in 0.4% and 2.7% of the MM1 and MM2, respectively. Conclusion: The MB2 canal was found
more frequently in the MM1, whereas root fusion and C-shaped root canals were both seen more frequently in the MM2. (J Korean Acad Prosthodont 2020;58:95-102)

Keywords: Cone-beam computed tomography; C-shaped root canal; Maxillary molars; Root fusion; Second mesiobuccal canal

] ol AJwizA gk’
ofe] G50 get RIS B B4 oSty 91
apRRY Fas BAe 2uokEe YAN 2AY RE  AEE sIgT
Aogqre] s A W WS Bolol, IRAE AREE A o7 2AES ATolMe M22 4@ S (Second
o2 sl RS Zolch! webd 43 A 2BAIRE  mesiobuccal; MB2) 28] Exl Aot o 7x|e] Busie A
SlaIAE K12 B 23 Feho] st olsizk MayElolor gitk.  olo] 7jofsk 291 B shfolck
ot Al B AGM Vg BALG Al W 2n e ek shobs WololM Jbg Fas A F it CF 2u
£ 7back> Wb 7V e SRR Ahgo] 4ot oinxl  Wefolc. iR RO) CF 2L sjot M2tk PRI LA
oM Rl glom SuK g Al QTSI BUGE B stk AIThEALY A} M1, 20) 7], 2 sle} 1, 247K

*Corresponding Author: Mi-Yeon Kim

Department of Conservative Dentistry, VHS Medical Center Dental Hospital,

53, Jinhwangdo-ro 61-gil, Gangdong-gu, Seoul 05368, Republic of Korea

+82 (0)2 2225 1925: e-mail, cheese0419@naver.com

Article history: Received February 17, 2020 / Last Revision March 31, 2020 / Accepted
April 2, 2020

(©)2020 The Korean Academy of Prosthodontics

€9 This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is
properly cited.

#0] =R & 2018V FYREFU A77Pa AL ol

pISSN 0301-2875, elSSN 2005-3789

234 G717 QJ(VHSMC 18009).

95



CBCTS 083t 3=l HRIRIQ| 4O TR0l XIZ B ZRIEHO| 24

% WALGCHE Wik glek. o] dals) Aot o
Aol CF 29he Bolt FeE Mg B sfrk” slot of
FASICY 280l G BTE L s e o Y

oo tHOIW
=
o]t o] EXL Cone-beam computed tomography
(CBCT)% o]-g5to] gkl At A IthHR], A2t x]oA A
3, /4, X|oFR]ol whE ZAFF AIZolA MB2 23] A
£, 21285 9 0 27 PSS Yo Zolh

@7k B e; ,ERol 2 Yol 3lAl %

Helo] A G 2] Y3](Institutional
Review Board).l = :% HFTHBOHUN 2018-02-021).
347 ABE £4, v|HA|)
27 AAS ol 29 £ AR T Ak
CBCT 94} 7}—:—13'“/\‘] Z 165 Uo:]_—l SHRFFA} 1471, oJX} 187
B)7t 71 HESHAAL, Aot At A] 1498702} A3t A2
oAl 17427H7} SFR o R HrtE . Shxte] Pl
66. 1AL, 194 - 92A4]8] o] Z3FE| et ot A1t
© 134970] FF BT EAIsIAIL, ot A2diR]= 4539
l F= 25 EASHTE Aot AlITiER] 2 Aot AM2ctx] <]
CBCT §/d-2 tha1}t 22 7|5 of| upet M5kt
1) I37|&: 20149 12 195E 2016 129 31471R] 24
AlE oM Feh& 0= CBCT Y3 St 5 Aot Al
o] R A2 X7 EASHE SR

2) Hlel7|Z: SEiskAl 2ARS K20l YA %L Ko},
2R, EAE W 22k 227} 8 Ao, Aol B35}
2eHelel] o] 2715 Ao}

CBCT+= KaVo 3D exam (KaVo Dental, Biberach, Germany)
E 0]835}o] FYPst% L, 16 cm x 13 c¢m field of view, 0.3 mm
voxel size, 120 kVp=Z A5}, Axial, coronal, sagittal ¥k
9] o]X}¢A HH 34& On Demand 3D (CyberMed Interna-
tional, Seoul, Korea)& ©|-&35}o] =AFSHGTH A2 2 23 &
e Slet ol e AeiN AZEROIE Bl B4l o

Z59} 877} ZAEQCE FEY R|FoAF RE GAS =
Yrlom 2zt parsiglon vl F §o) o7 dxlvk Hx) ¢
' Qe A9, 8% oS B HFHU A& Wt 1
4 T thA 9hH S wEsgich BEk 7 9 wER Ul o
X] %= cohen’s kappa testZ Zaf B7}519i1, 25 Aol &gl

IR & BSct

MB2 39| el Weineo] EFH* 0| ula} 471x] He|&
T OFATE Weine (1969)2 R|2e] ZHAE tha} 22 47t
Al e 2 FFokAc

1) Type I: i]’\71'0il?—E1 sl 2

2) Type II: X|47r 02 HE Trlo] 2zto 2 BEeh} a2tk

mO

96

oflA shtz A4l
3) Type [II: X|¢7Z o 2 HE E2d Fr19 23
4) Type IV: X|5:7kolA] @79 2202 AlEFsto] ekolA]
S L
X2 2 CH 2] EFIHE Martins™ L JoP o] 257
Tagiom, ol A duto] A Magstqlt). 3719 x|
7hxl Klobe 27)19) x]20] M2 §E A9t 370) K2
ol BE §315 H9-5 FRIGon, 2ol 27} 4749l A%
= 7)e} Helm PRSI 22T 29L ofolz Blelg
(B: buccal, P: palatal, MB: mesiobuccal, DB: dlstobuccal, MP:
mesiopalatal, DP: distopalatal), x|+ -2 Z3%o] g3+ &40
w3} 5}0]£()& ol falel Adstol LT, ﬂe-%e;ﬂr C
o o] B0 thsk of|A] CBCT %/3(axial section)©] Fig. 1
3} Fig. 20 27t e}l

<
MB-DB

MB-DB-P

MB

DP
DP DP DP

MB-MP/DB-DP MB-MP MB-MP-DP  DB-MB-MP-DP

Fig. 1. Representative CBCT image of a root fusion in the maxillary molars
(axial section).
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Fig. 2. Representative CBCT image of a C-shaped canal in the maxillary
molars (axial section).
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Table 1. Canal configurations and number and percentage of maxillary first and second molar mesiobuccal roots

Type I Type I Type I Type IV
Maxillary first molar 596 (39.9%) 373 (24.9%) 506 (33.8%) 20 (1.3%)
No. of teeth (%) .
Maxillary second molar 1199 (72.0%) 274 (16.4%) 156 (9.4%) 37 (2.2%)
Table 2. Number and incidence rate of the MB2 canal by age
Age (y)
<39 40 -49 50-59 60 - 69 70-79 >80
No. of teeth (%) Maxillary first molar 81/103 (78.6%)  61/87 (70.1%)  128/192 (66.7%) 310/531 (58.4%) 288/516(55.8%) 31/66 (47.0%)
Maxillary second molar ~ 52/122 (42.6%)  31/75(41.3%)  56/190(29.5%) 152/563 (27.0%) 163/637 (25.6%) 13/79 (16.5%)
Table 3. Number and incidence rate of the MB2 canal by gender and tooth position
Gender Tooth position
Male Female Right Left
Maxillary first molar Total (n) 1311 184 739 756
teeth with MB2 canal (n) 801 98 448 451
Frequency (%) 61.1%* 53.3% 60.6% 59.7%
Maxillary second molar Total (n) 1483 183 879 787
teeth with MB2 canal (n) 421 46 245 222
Frequency (%) 28.4% 25.1% 27.9% 28.2%

* Statistically significant (P <.05).
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Table 4. Type and number of root fusion in maxillary first and second molars

Type of root fusion o ;l"(;t;l‘lo) Ma)(l(lrllaiylf:i;;t8 r)nolar Maxillglry: sle’c7(;r12(; molar
Fusion of 2 roots MB-P 289 (8.9%) 179 (5.5%) 3(0.2%) 176 (10.1%)
DB-P 51 (1.6%) 16 (1.1%) 35(2.0%)
MB-DB 59 (1.8%) 9 (0.6%) 50 (2.9%)
Fusion of 3 roots MB-DB-P 152 (4.7%) 9(0.3%) 2(0.1%) 7 (0.4%)
DB-MB-P 39 (1.2%) 1(0.1%) 38 (2.2%)
MB-P-DB 54 (1.7%) 2(0.1%) 52 (3.0%)
All root 50 (1.5%) 0 (0.0%) 50 (2.9%)
Other types B-P(2 root) 50 (1.5%) 30 (0.9%) 1(0.1%) 29 (1.7%)
MB-MP/DB-DP 7 (0.2%) 0 (0.0%) 7 (0.4%)
MB-MP 10 (0.3%) 0 (0.0%) 10 (0.6%)
MB-MP-DP 2(0.1%) 0 (0.0%) 2(0.1%)
DB-MB-MP-DP 1(0.03%) 1(0.1%) 0 (0.0%)
Total 491 (15.2%) 35(2.3%) 456 (26.2%)*
* Statistically significant (P <.05).
Table 5. Type and number of C-shaped root canal in maxillary first and second molars
Type of C-shaped root canal Total (n = 3,240) Maleriaiyli?;;;r)nolar Maxﬂl(z;ry:sle ’07(2;; molar
Fusion of 2 roots MB-P 34(0.01) 6 (0.2%) 0 (0.0%) 6(0.3%)
DB-P 9 (0.3%) 1(0.1%) 8 (0.5%)
MB-DB 19 (0.6%) 4(0.3%) 15 (0.9%)
Fusion of 3 roots DB-MB-P 16 (0.005%) 1(0.03%) 0 (0.0%) 1(0.1%)
MB-P-DB 15 (0.5%) 0(0.0%) 15 (0.9%)
Other types MB-MP/DB-DP 3 (0.001%) 1(0.03%) 0 (0.0%) 1 (0.1%)
MP-DP 2(0.1%) 1(0.1%) 1(0.1%)
Total 53 (0.02%) 6 (0.4%) 47 (2.7%)*

* Statistically significant (P <.05).
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