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— Abstract

The primary maxillary second molars usually have three roots. However, an additional root located mesiopalatally is
occasionally observed. This study aimed to determine the relationship between a mesiopalatal root of primary maxillary
second molars and an abnormal eruption pattern of maxillary second premolars. The study was performed on cone
beam computed tomography images taken from 916 children who visited the Dental Hospital of Kyung Hee University
from 2010 to 2018. 744 serial cross-sectional cone beam computed tomography images were evaluated. The overall
incidence of the mesiopalatal root of primary maxillary second molars was 3.2% (n = 24) and the abnormal eruption
pattern of maxillary second premolars was 19.2% (n = 143). Especially, patients with the mesiopalatal root of primary
maxillary second molars were significantly more likely to have the abnormal eruption pattern on maxillary second
premolars (p = 0.000). The odds of the abnormal eruption pattern of maxillary second premolars with the mesiopalatal
root of primary maxillary second molars was about 13 times higher than those without. The eruption pattern of the
permanent successor should be carefully observed and treated if the mesiopalatal root of primary maxillary second molar
is existent.
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Table 1. The reported prevalence of additional roots of mandibular primary molars around the world

Reference Country Subjects Prevalence (%)
Primary mandibular first molar Song et a/, 2009[3] Korea 4871 9.7
Tu et a/,, 2010[4] Taiwan 121 5.0
Srivathsa, 2015[5] India 124 40
Primary mandibular second molar Song et al., 2009[3] Korea 5210 278
Song et al., 2010[6] Korea 92 11.6
Liu et a/, 2010[7] China 185 9.7
Yang et a/, 2013[8] China 487 275
Srivathsa, 2015[5] India 124 16
Nagaveni et a/., 2018[9] India 77 104

Fig. 1. Configuration of a mesiopalatal root in the primary maxillary second molar on the right side in a 13-year-old boy. (A, B)
Clinical photograph, (C) 3-dimensional view of CBCT.
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Fig. 2. Roots of primary maxillary second molar in CBCT
axial view. (A) 3-rooted primary maxillary second molar (MB:
mesiobuccal root, DB: distobuccal root, P: palatal root), (B)
4-rooted primary maxillary second molar (MP: mesiopalatal
root, DP: distopalatal root).

Fig. 3. Maxillary second premolar with normal eruption pat-
tern in primary maxillary second molar. (A) Triangle formed
by the three roots of primary maxillary second molar (Red
triangle), (B) The central axis of the maxillary second pre-
molar (Blue circle) is in the triangle, (C) Square formed
by the four roots of primary maxillary second molar (Red
square), (D) The central axis of the maxillary second premo-
lar (Blue circle) is in the square.
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Table 2. Incidence of a mesiopalatal root in primary maxillary second molars and an abnormal eruption pattern in maxillary second pre-
molars by gender and location

Gender Primary maxillary second molar Maxillary second premolar
Male Female Total value Right Left Total value Right Left Total value
n (%) n (%) nw F n (%) n (%) nw P n (%) n (%) nw P
Mesiopalatal  No 506 (967) 214 (968 720 (%68) 640 (97.4) 648 (985) 1288 (97.9)
root Yes 17 (3.3 7(3.2) 24 (32) 0.961 17 (2.6) 10 (1.5) 27 (2.1) 0.172
Total 523 (100) 221 (100) 744 (100) 657 (100) 658 (100) 1315 (100)
No 423 (80.9) 178 (80.5) 601 (80.8) 576 (87.7) 540 (82.1) 1116 (84.9)
Abnormal
eruption Yes 100 (19.1) 43 (19.5) 143 (19.2) 0915 81 (12.3) 118 (17.9) 199 (15.1)  0.005
1t
pattem Total  523(100)  221(100) 744 (100) 657 (100) 658 (100) 1315 (100)

p value from Chi-square test
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Table 3. Distribution of unilateral and bilateral occurrence among subjects who have a mesiopalatal root of primary maxillary second molar
and who have an abnormal eruption pattern of maxillary second premolar

Unilateral Bilateral
n (%) n (%) p value
Maxillary primary second molar
Male 14 (66.7) 3 (100)
Mesiopalatal root Female 7 (33.3) 0 (0) 0.235
Total 21 (100) 3 (100)
Maxillary second premolar
Male 53 (63.9) 47 (783)
Abnormal eruption pattern Female 30 (36.1) 13 (21.7) 0.062
Total 83 (100) 60 (100)

p value from Chi-square test

Table 4. Incidence of a mesiopalatal root of maxillary primary second molars according to eruption patterns of maxillary second premolars

Maxillary second premolar
Mesiopalatal root Normal eruption pattern Abnormal eruption pattern Total Odds ratio
n (%) n (%) n (%) p value (95% Cl)

No 1114 (99.2) 174 (90.6) 1288 (97.9)

Yes 9 (08) 94) 27 1) 0,000 (5.66;2;823955)

Total 1123 (100) 192 (100) 1315 (100)
p value from Chi-square test
S5 QOlXts YUYUCHp = 0.915). Ao K24 TX|o] A V. 5 9 1%
ol W= Y2 HA 131574 & 199702 M E2 15.1% UL
P52 65771 T 817H(12.3%), ZH5H2 65871 & 11874(17.9%) =2 % MR ZYFMS A2 EYE2 0] AT YA
HS50M O =2 HE2 HEEACH A FAXIE AY 7440 M 32%(24F), TH| X|OF 1315740 A 2%(2771)2 L+E
Ctp = 0.005). SCH 4 M2a7X|9 HIFEH WE Iy ddE2 0l &
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830Ul AHFLZ LIEtH 2= 60YO0|ACk(Table 3 1 As B AS SFAY S M2a7x|o HIF YA WE
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Kol ZHFME K20l ZXE 0f &< M2a7X |7 HFSH of Hi3iM H2 +XE E/UCHB6]. &< HerXe £7HKZ
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