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Factors affecting root curvature of mandibular first molar
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ABSTRACT

|X] 2006; 36 : 55-62

Purpose : To find the cause of root curvature by use of panoramic and lateral cephalometric radiograph.

Materials and Methods : Twenty six 1st graders whose mandibular 1st molars just emerged into the mouth were
selected. Panoramic and lateral cephalometric radiograph were taken at grade 1 and 6, longitudinally. In
cephalometric radio graph, mandibular plane angle, ramus-occlusal plane angle, gonial angle, and gonion-gnathion
distance (Go-Gn distance) were measured. In panoramic radio graph, elongated root length and root angle were
measured by means of digital subtraction radiography. Occlusal plane-tooth axis angle was measured, too. Pearson
correlations were used to evaluate the relationships between root curvature and elongated length and longitudinal
variations of all variables. Multiple regression equation using related variables was computed.

Results : The Pearson correlation coefficient between curved angle and longitudinal variations of occlusal plane-
tooth axis angle and ramus-occlusal plane angle was 0.350 and 0.401, respectively (p<0.05). There was no
significant correlation between elongated root length and longitudinal variations of all variables. The resulting
regression equation was Y=10.209+0.208X,+0.745X; (Y: root angle, X: variation of occlusal plane-tooth axis
angle, X;: variation of ramus-occlusal plane angle).

Conclusion : It was suspected that the reasons of root curvature were change of tooth axis caused by contact with
2nd deciduous tooth and amount of mesial and superior movement related to change of occlusal plane. (Korean J
Oral Maxillofac Radiol 2006; 36 : 55-62)

KEY WORDS : Root Curvature; Ramus-Occlusal Plane Angle; Long Axis, Tooth; Digital Subtraction Radiography
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Fig. 1. Used landmark.

Po: porion; Or: orbitale; Ar: articulare;
Go: gonion; Gn: gnathion

Fig. 2. Measurements of angles and
distance.

FH: Frankfort horizontal line; MPA:
mandibular plane angle; ROA: ramus-
occlusal plane angle; GA: gonial angle;
Go-Gn: gonion-gnathion distance

Fig. 3. Drawing the long axis of mandibular first molar. A. elementary grade 1. (P1F: uppermost point of furcation area, MM1: mesial
apex of mesial root, DD1: distal apex of distal root, Al: bisecting point between MM1 and DD1, ML1: tangential line from MMI to
mesial coronal outline, DL1: tangential line from DD1 to distal coronal outline, A X 1: long axis.); B. elementary grade 6. (P1F: uppermost
point of furcation area, MM®6: a point from which the distance to POF is at the same distance as between P1F and MM, DD®6: a point from
which the distance to POF is at the same distance as between P1F and DD1, A6: bisecting point between MM6 and DD6, ML6: tangential
line from MM6 to mesial coronal outline, DL6: tangential line from DD®6 to distal coronal outline, A X 6: long axis.)
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Fig. 4. Digital subtraction radiography. A. radiograph of elementary grade 1. (M1: midpoint of mesial root apex, D1: midpoint of distal
root apex, Al: see fig. 3); B. radiograph of elementary grade 6. (M6: apex of mesial root, D6: apex of distal root, A6: bisecting point
between M6 and D6); C. warping of image B; D. digital subtraction image.
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Fig. 5. Measurement of growth length and angle of curvature.
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Fig. 6. Measurement of long axis angle. A. elementary grade 1; B. elementary grade 6.
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Table 1. Root angle (° ) and length (mm) of mandibular first molar
during 5 years

Mesial root Distal root Center

Angle Length Angle Length Angle Length

Mean 11.67 882 737 845 886 8.78
Standard deviation 6.83 234 6.12 204 506 227

Table 2. Changes of variables during 5 years (angle: °, distance:

mm)

MPA  ROA GA OTaA Go-Gn

Mean =217 —-192 -233 038 9.95
Standard deviation ~ 2.03 221 250 615 1.94

MPA: mandibular plane angle

ROA: ramus-occlusal plane angle
GA: gonial angle

OTaA: occlusal plane-tooth axis angle
Go-Gn: gonion-gnathion distance
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Table 3. Correlations between root (angle and length) and vari-
ables :

Variables Mesial root Distal root Center
(changes
during 5yrs)  Angle Length Angle Length Angle Length
OTaA 0.401* NS NS NS 0.350* NS
GA NS NS NS NS NS NS
ROA NS NS 0.428** NS 0.401* NS
MPA NS NS NS NS NS NS
Go-Gn NS NS NS NS NS.. NS

OTaA: occlusal plane-tooth axis angle
ROA: ramus-occlusal plane angle
Go-Gn: gonion-gnathion distance

*: p<0.05, ¥*: p<0.01

GA: gonial angle
MPA: mandibular plane angle
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Fig. 7. Effect of long axis change. 6: mandibular first molar; A:
dental papilla; E: mandibular deciduous 2nd molar.
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Fig. 8. Effect of superior movement. A. large amount of superior movement; B. small amount of superior movement.
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