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Assessment of Root and Root Canal Morphology of Human Primary Molars using CBCT
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— Abstract

and shape of the roots were analyzed.

canals.

primary molars were straight.

The purpose of this study is to evaluate the morphological characteristics of the roots and roots canals of primary
molar teeth using Cone-Beam Computed Tomography (CBCT).

A total of 68 CBCT images of children aged 4 - 5 years was used for this study. A total of 160 molar teeth were
analyzed. Various parameters such as the number of roots and canals, length of root and root canal, and the angulation

All maxillary primary molars had 3 roots. The presence of 2 root canals in 1 root was only observed in the mesiobuccal
root of maxillary primary second molars. Most mandibular primary molars had 2 roots, and most mesial roots had 2 root

Concerning the length of the roots, the palatal root of the maxillary primary molar was found to be longest whereas
the distobuccal root was shortest. In mandibular primary molars, the mesial root was longer than the distal root. In
maxillary primary molars, the palatal root had the greatest angulation whereas the distal root has the greatest in
mandibular molars. The root and root canals of maxillary primary molars were more curved in shape whereas mandibular
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Fig. 1. Number of roots and root canals of primary molars, measured at the cervical area (Axial view). (A) CBCT 3D image. (B)
Cross-sectional CBCT images of maxillary molars. (C) Cross-sectional CBCT images of mandibular molars.
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Fig. 2. Root length of primary molars. (A) Roots that were more cylindrical in shape were measured along the center of the
root from the orifice to the apew(Disto-buccal root). (B) The longest vertical line in the plane perpendicular to the buccolin-
gual plane was measured for roots that were long and flat buccolingually(Mesial root).

Fig. 3. Root canal length of primary molars. Root canal of the primary molars was measured along the center of the root ca-

nal from the orifice to the canal apex.
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Fig. 4. Angulation of the root. The Angle was measured between the line connecting the cementoenamel junction and pulp-

al floor to the most protruded part of the root.

Fig. 5. Shape of the root and root canal. (A) Curved (B) straight (C) S-shaped
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Table 1. Number of roots and root canals in primary molars
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Mx. Primary Mx. Primary Mn. Primary Mn. Primary
Number of Roots and Root Canals . y) - (1240 2nd Molar (n=40) 1st Molar (n=40) 2nd Molar (n=40)
Two roots 0 0 40 31
3 canals 0 0 17 17
4 canals 0 0 23 14
Three roots 40 40 0 9
3 canals 40 33 0 0
4 canals 0 7 0 9
ZEe HR2 LIHYRD 1749 282 Z= AO| YEHHO|QUL 2 Table 2. Distribution of the number of root canal in individual
ol 2EOR Liroinl #e, 2pe el galglof g oot of each primary molar
&M 2 L O{ B CHTable 2) Root 1 Canal 2 Canals
Zo|oh #BL0] Aot tof A Q10| M2RTXI 7 M1 K| Mx. Primary M8 40 0
1st Molar (n=40 DB 40 0
ST} ARCHTable 3). 4o RTKI0) BF K2 Zols 7 X o= P 10 0
20| QO8I 7HR Z1 YA HE X 20| R B HOZ L _

Ivl Al 7t 210 AZ K|Z20| 7+ & t Mx. Primary VB - .
EtGICH SO E 7K 24 X[Z0| |d XZLCH Rolst 2nd Molar (n=40) DB 40 0
Al ZRACt ZF X|[otel X|2 Zo|= JEHoj CishA Folet XHo|E P 40 0
HO|X| ARUACHTable 4). Mn. Primary M 4 36

K23t 22 Z0| AO[of= O 1.16 mme] Xto|7h Uict 17) st Molar (n=40) D 23 17
of xI20f 20| 2747t EXE 2L, @S 2ol Lozt 45 Mn Primary M 0 40
TP YUCHTable 3, 4ol T2 28 Yol sigp g I MO0 D K K
FHo] 2A HE 2B 2A M5 ZBOMT SOI3H Xj0|2 oL 9 0
HQICH(Table 4, p = 0.002, 0.030)

M: mesial, D: distal, MB: mesio-buccal, DB: disto-buccal, DL: disto-lingual, P:
palatal, SD: standard deviation

Table 3. The length of roots and root canals of primary maxillary and mandibular molars

Root Length

Root Canal Length

Root (Mean £ SD, mm) p (Mean + SD, mm) p
Mx. Primary MB 77 + 09° 0.0 6.6 + 1.0¢ 0.0
1st Molar DB 67 +07° 57 +09°
p 79+ 09 6.9 + 0.9°
Mx. Primary MB 85 + 1.0° 0.0 73 + 1.1 (MB1)° 54 + 1.1(MB2) 0.0
2nd Molar DB 76+ 09 6.5 + 09"
p 88+ 1.1° 76+ 1.0°
Mn. Primary M 79+09 0.0 6.6 + 0.8(MB 5.6 + 0.8(ML) 0.0
1st Molar D 6.4 + 0.8* 5.4 + 0.9(DB)* 45 + 1.0(DL)
Mn. Primary M 84+ 10 0.0 7.1 £ 1.1(MB) 54 + 1.2(ML) 0.0
2nd Molar D 8.1+ 0.8* 6.7 + 0.9(DB)* 55 + 1.0(DL)
DB 81+12 67+ 16
DL 68 + 15 59+ 20

One-way ANOVA, post hoc, t-test
a,b,c.defgh: Different letters indicate significant differences (o < 0.05)

M: mesial, D: distal, MB: mesio-buccal, DB: disto-buccal, DL: disto-lingual, P: palatal, SD: standard deviation

29
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Table 4. Gender differentials in the angulation, length, and canal length of roots of maxillary and mandibular primary molars

. Male Female
Variables Root (Mean + SD) n (Mean + SD) n p
Mx. Primary A(deq) MB 1059 + 6.7 26 106.5 + 5.9 14 0.755
1st Molar DB 1064 + 7.1 105.8 + 5.0 0.797
p 1134 £ 5.0 115.7 £ 6.0 0.201
RL(mm) MB 7808 26 74 +09 14 0.119
DB 6.6 + 0.7 69+08 0.276
P 79 £09 79 + 1.1 0.970
RCL(mm) MB 6.8 £ 09 26 64+ 10 14 0.235
DB 57+£08 57+10 0.770
P 69+ 0.7 69 + 1.1 0.992
Mx. Primary A(deq) MB 1070+ 7.2 25 106.0 + 8.6 15 0.714
2nd Molar DB 109.0 £ 5.0 113.7+ 88 0.043*
P 117.7 £ 5.0 119.1 + 84 0499
RL(mm) MB 86108 25 82+13 15 0.261
DB 76 £10 76 +0.7 0.867
P 90+ 12 86+ 10 0.289
RCL(mm) MB 74 +09 25 7213 15 0.526
DB 6.5+ 1.1 64+ 08 0.746
P 77+ 1.1 75+ 09 0.666
Mn. Primary A(deg) M 101.8 + 4.2 25 103.6 + 6.6 15 0312
1st Molar D 107.2 £ 53 107.8 + 5.2 0.742
RL(mm) M 81+08 25 76 +08 15 0.080
D 63+10 6.6 £ 0.6 0.197
RCL(mm) MB 6.9 + 06 22 62+08 14 0.002*
ML 59 +£09 53+06 0.030*
D 53+£10 25 56 + 08 15 0.378
Mn. Primary A(deq) M 99.1 £ 48 23 99.1 £ 56 17 0.995
2nd Molar D 1119+ 6.7 18 1115+ 68 13 0.853
RL(mm) M 85+ 1.1 23 84+10 17 0.850
D 8107 18 80 +09 13 0.668
RCL(mm) MB 72+12 3 71 +£09 17 0.750
ML 53+£12 54+13 0.742
D 6.7+ 08 18 69+ 10 13 0492

Independent t-test

M: mesial, D: distal, MB: mesio-buccal, DB: disto-buccal, DL: disto-lingual, P: palatal, SD: standard deviation, A: angulation, RL: root length, RCL: root canal length

Table 5. Angulation of various roots of primary maxillary and

mandibular molars

X129 O™ EE Arsmg m, 4o KT 20N 7
7§ X[20] 7k 2 o 4= E ERL, 5t = dd
K20 7} 2 4= E EUCH(Table 5). 4Hol | 2 o7f B
= o HM2aTX2 dY EE X2 M Ex6)
Z| A CHTable 4, p = 0.043).

o M1f7Xe X[22 Moz Z ot
HM2g7Ale AMERED S4Y X120 o X2
2 g9 HRFRoME = 5= ARUACL 5t FFA K22 ©
Moz ZMFOo|ALLt 5t HM2FTX|2l A K22 JM
Y YEYE 2 YUCHTable 6).

30

Root Mean + SD (deqg) P

Mx. Primary MB 106.1 + 6.4° 0.0
1st Molar DB 106.2 + 6.4°
P 1142 + 54°

Mx. Primary MB 106.6 + 7.7¢ 0.0
2nd Molar DB 1111 + 7.3°
p 1184 + 6.6°

Mn. Primary M 1025+ 5.2 0.0
1st Molar D 1074 + 5.2*

Mn. Primary M 99.1 + 5.1 0.0
2nd Molar D 1117 £ 6.6*
DB 116.5 £ 0.6
DL 1152 + 0.8

One-way ANOVA, post hoc, t-test

a,b,c,d,e: Different letters indicate significant differences (p < 0.05)

M: mesial, D: distal, MB: mesio-buccal, DB: disto-buccal, DL: disto-lingual, P:
palatal, SD: standard deviation



Table 6. Shape of various roots of primary maxillary and man-
dibular molars

Shape
Root )
Curved  Straight S-shaped

Mx. Primary MB 12 28
1st Molar (n=40) DB 8 32
P 3 37

Mx. Primary MB 23 16 1
2nd Molar (n=40) DB 31 9
P 25 14

Total 102 136 2
Mn. Primary M 16 24
1st Molar (n=40) D 4 36
Mn. Primary M 2 38
2nd Molar (n=40) D 18 13
DB 6 3
DL 2 7

Total 48 121 0

M: mesial, D: distal, MB: mesio-buccal, DB: disto-buccal, DL: disto-lingual, P:
palatal, SD: standard deviation
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