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Effect of Developmental Disorders of Maxillary First Molars on Orofacial Morphology
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— Abstract

This study was aimed to evaluate orofacial morphologies on the cases of developmental disorders of maxillary first
molars.

Panoramic radiographs, lateral cephalographs, and clinical photos of 2983 children who attended the Pediatric Dental
Clinic of Pusan National University Dental Hospital from 2006 to August 2017 were assessed retrospectively. 34 patients
were selected whose maxillary first molars were missed or developmentally delayed unilaterally or bilaterally. Demirjian’
s method was used for estimating dental age, then which was compared to chronologic age of children. Parameters
expressing skeletal and dentoalveolar disharmony were checked and compared with control. Additionally, occlusion
relationship was evaluated.

Maxillary dental age was significantly delayed compared to chronologic age. Several parameters which show skeletal
open-bite tendency and skeletal class Il malocclusion with maxillary retrusion were statistically significant. Anterior
crossbite and edge-bite were expected in most of these cases, but compensation by occlusion and soft tissue was also
verified which might mask skeletal class IIl tendency.

Congenital missed or developmentally delayed maxillary first molars might be related with declined growth of maxilla.
If developmental disorders of maxillary first molars were verified during clinical examination, careful monitoring of
orofacial growth was necessary during puberty and timed orthopedic and orthodontic intervention were considered.
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Fig. 1. A case of 9 years 5 months female. (A - E) Clinical photos. Right maxillary first molar is partially erupted but left max-
illary first molar remains unerupted. (F) Panoramic radiograph. It is noted that the tooth buds of the maxillary molars are
missing one by one on both sides. Moreover development of unerupted maxillary molars is remarkably delayed compared

to mandibular first molars.
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Table 1. Distribution of subjects by type of developmental disorders
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Male Female
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M 2 1 3
DD 4 6 11
M + DD 0 1
Total 12 22

M = Missing; DD = Delayed development; M + DD = Both unilateral missing and unilateral delayed development
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Fig. 2. 8 scales according to tooth developmental stage by Demirjian’s method.

Stage A. Crown calcification begins. Calcified points are not fused yet.

Stage B. Calcified points start fusion forming outline of occlusal surface.

Stage C. Enamel formation is completed at the occlusal surface and dentin initiates to form. The pulp chamber has a curved shape.

Stage D. Crown formation is completed up to cementoenamel junction and root starts to form. The shape of pulp chamber
becomes distinct.

Stage E. Root length is still shorter than the crown height and pulp chamber keep differentiating. In molars, radicular bifur-
cation commences to mineralize.

Stage F. Root length is equal to or greater than the crown height and the shape of pulp chambers has more definite outline.
In molars, bifurcation has developed sufficiently so each root could be distinguished.

Stage G. The walls of the root canal are parallel and root apex is partially closed.

Stage H. Apex of root is completely closed and periodontal ligament space surrounding the root and apex has uniform width.

D) A5 (Fig. 3) @ 435 BA AZYS
@ S (Sella): =|5t=H2 SH @ ODI (Overbite Depth Indicator, 7§ m$t AL X|Z): A-B
@ N (Nasion): M=H|=280| *HH planelt st WMH(Go-Me)0| O|F+= Ztut FH plane (Or-
® Or (Orbitale): Qb5 | %|SHH Po)1} palatal plane (ANS-PNS)0| 0|2 2t2 g3t 2}
@ Po (Porion): 9|0|E—| = o @ SN to mandibular plane: S-N planex} 32t B H(Go-Me)
® Ar (Articulare): ZFI0 Xt St THE SRIHO| WALH 0] 0|2 zt
® ANS (Anterior nasal spine): ZTt7 9| MH|= 3 AB to mandibular plane: A-B planelt 5}t T MH(Go-Me)0|
@ PNS (Posterior nasal spine): Z1712| 2H|= ol 2= 2t
® A (Point A): ANS@t 2t TX| X|Z=E AtOJOIM 7 Z2 H @ Sum: Saddle angle (N-S-Ar), Articular angle (S-Ar-Go),
© B (Point B): Pogonion1} &}t HX| X|=Z ALO|O|A 7+E Gonial angle (Ar-Go-Gn)9| &t

Hed ® FMA: FH plane (Or-Po)1} &}2t T H(Go-Me)0| 0| 2= Zt
Pog (Pogonion): Ho| Z|THH ® Y-axis: FH plane (Or-Po)1 S-GnO| 0|2 LKzt
@ Gn (Gnathion): &9 X| M stEtH @ Facial height ratio: S-Go/Na-Me X 100

4

@ Me (Menton): E19| x|5t2+H

@ Go (Gonion): Mandibular planed} ramus plane2| 0| S &M

212



J Korean Acad Pediatr Dent 46(2) 2019

Fig. 3. Landmarks used for cephalometric measurement.
S = Sella, N = Nasion, Or = Orbitale, Po = Porion, Ar =
Articulare, ANS = Anterior nasal spine, PNS = Posterior
nasal spine, A = Point A, B = Point B, Pog = Pogonion,
Gn = Gnathion, Me = Menton, Go =Gonion, UL = Up-
per central incisor, L1 = Lower central incisor
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Table 2. Assessment of dental age compared with chronologic age
) Dental age
N Chronologic age (Mean + SD)
(Mean + SD) . .
Maxilla Mandible
Age (years) 790 + 1.00 761 + 0.54 839 + 0.61
Male 12 0.395 0.163
p value
0.005
Age (years) 777 + 098 717 + 0.82 8.15 + 0.87
Female 22 0.034 0.173
p value
0.001
Age (years) 7.81 £ 0.99 733 £0.76 823 £ 0.80
Total 34 0.027 0.056
p value
0.000

p values were derived from Independent samples #-test
N= Sample size; SD = Standard deviation
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Table 3. Cephalometric analysis about parameters expressing skeletal and dentoalveolar discrepancy

) Experimental Control Difference
Variable
Mean SD Mean SD Mean SD p value
Vertical
1. ODI 66.32 6.28 71.85 0.90 5.54 6.20 0.000°
2. SN to Mandibular plane 38.12 540 36.00 0.00 -2.12 540 0.028!
3. AB to Mandibular plane 6748 551 70.71 097 322 545 0.000°
4. Sum 398.12 540 394.71 0.97 -342 5.39 0.001"
5. FMA 2876 518 26.00 0.00 -2.76 518 0.004"
6. Y-axis 61.82 3.29 61.33 045 -0.48 3.27 0.398"
7. Facial height ratio 0.62 0.04 071 0.18 0.09 0.19 0.177°
Antero-posterior
1. APDI 82.58 6.91 81.35 049 -1.23 7.00 0313
2. Palatal length 48.90 2.68 53.65 0.36 475 2.59 0.000"
3. SNA 78.70 3.24 81.00 0.00 230 3.24 0.000"
4. SNB 76.78 381 77.35 049 0.57 3.92 0.402"
5. ANB difference 1.92 313 335 049 143 3.09 0.011"
6. Wits -3.87 375 0.00 0.00 3.87 375 0.000"
Dental
1. Ul to SN 100.08 7.81 105.00 0.00 492 7.81 0.001*
2. IMPA 89.62 5.94 95.00 0.00 5.38 5.94 0.000
3. Interincisal angle 132.19 10.52 12271 097 -948 10.50 0.000?

'p values were derived from paired #test.
o values were derived from Wilcoxon’s signed rank test.
Shapiro-Wilk's test was used to check if its distribution is normal.
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