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ABSTRACT

Proximal caries and early loss of primary molars could affect dental arch
dimension and lead to malalignment of permanent dentition. Many cross-sectional studies with
controversial results have been published but none was reported in Thailand. Objective: To
examine the effect of proximal caries and early loss of primary molars on dental arch dimensional
changes and malalignment of permanent canine, first and second premolars. Materials &
Methods: Longitudinal study was carried out in 428, STBd 422 Thepa children at 5, 8 and 12
vears old, respectively. Arch dimension including D+E space. arch width, arch height and arch
perimeter and malalignment of permanent canine, ﬁnd second premolars were measured from
the dental casts. Arch dimensions were compared between children with and without proximal
caries and early loss of primary molars while D+E space changes were compared among the
different factors of proximal caries and loss of primary molars. Later, the relationship between
prevalence of malalignment of permanentne. first and second premolars with age and D+E
space changes due to proximal caries m:arly loss of primary molars were examined. Results:
The results show proximal caries and early loss of primary molars lead to significantly smaller
D+E space and arch perimeter. At 12 vears old, the means of D+E space with and without
proximal caries and early loss of primary molars were 14.63+1.95 and 15.84+1.27 mm. in the
upper arch and 13.71=1.95 and 15.92=1.27 mm. in the lower arch. Children with proximal caries
and early loss of primary molars at 5 years old had more deereased D+E space and higher
prevalence of malalignment in their permanent canine, first and second premolars than those had
proximal carimd early loss of primary molars at 8 years old (p < 0.05). Loss of D+E space at 5

years old, 0.5 mm. in the upper arch and 0.4 mm. in the lower arch, could cause malalignment of




permanent canine, ﬁrmd second premolars. At 12 years old, the most prevalence patterns of
D+E spam)ss were mesial movement of first permanent molar in the upper arch while it was
mutually mesial movement of first permanent molar and distal movement of canine in the lower
arch. Conclusion: Proximal caries and early loss of primary molars caused a decrease in arch
dimension and malalignment of permanent canine, first and second premolars especially proximal

caries and early loss of primary molars at 5 vears old.
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Arch dimension Mean£8D (mm.) Mean£8D (mm.) p-value

(n=82) (Upper arch) (Lower arch) (paired t-test)*

D+E space 17.23:£0.86 18.88+0.90 <0.01

Aurch penimeter 73.49+3.30 67.82+3.00 =0.01

Aurch height 26.94+1.81 24.67+1.48 =0.01

Intercanine width 30.24+1.78 23452144 <0.01

Intermolar width 44,2442, 16 37.50£1.93 <0.01

*dayaiinananusnlnd naaeud10ata Kolmogorov-Smimov test
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p-value
Arch dimension Arch Min. 1quartile  Median :\”quartlle Max.  (Wilcoxon
(n=16) (mm.) (mm.) (mm.) (mm.) (mm.) signed
rank test)*

DHE space Upper 15.71 16.76 17.25 17.97 18.91
=0.01

Lower 17.41 17.92 18.76 19.41 20.20

Arch penmeter Upper 73.84 74.99 77.48 7946 89.87
<0.01

Lower 66.78 68.73 7130 74.54 77.18

Arch height Upper 26.00 27.32 29.00 30.53 34.02
=0.01

Lower 23.45 2575 26.42 28.27 29.00

Intercanine width Upper 3207 3283 33.76 34.17 41.30
=0.01

Lower 25.54 26.47 27.04 28.22 30.82

Intermolar width Upper 50.53 5144 52.47 54.13 59.35
=0.01

Lower 41.77 44.66 46.04 47.52 49.99

=goyatiniauanues Tind nameuduadia Kolmogorov-Smimov test
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p-value
Arch dimension Arch Min. 1"quartile  Median 3mqunrtile Max. {(Wilcoxon
(n=16) (mm.) (mm.) (mm.) {(mm.) {(mm.)} signed rank
test)™
D+E space Upper 14.09 14.75 1546 16.58 17.47
0.02
Lower 15.35 15.53 16.55 17.72 19.83
Arch penmeter Upper T4.35 77.39 7891 8186 87.70
=0.01
Lower 64.73 68.45 70.26 73.02 73.35
Arch height Upper 27.64 28.77 30.24 32.58 33.69
<0.01
Lower 24.06 24.62 25.61 27.36 27.87
Intercanine width Upper 3332 34.73 36.00 37.90 40.78
=0.01
Lower 25.78 26.83 27.72 29.24 30.19
Intermolar width Upper 50.21 51.93 54.13 55.50 60.69
=0.01
Lower 41.52 45,26 47.20 47.94 5165
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D+E space n .
(The right) (The left) (paired t-test)*

Upper arch 177 17.160.88 17.1820.87 0.60
Syrsold

Lower arch 123 1B.77£0.86 18,8420 .86 0.06

Upper arch a4 17.06£1.39 17.24£1.00 0.28
8 yrs old

Lower arch 32 18.29+1.16 18.43+1.22 0.07

Upper arch 42 15.79£1.30 16.21£1.17 0.24
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Lower arch 20 16.25=1.44 16.43£1.52 0.49
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Mean+SD (mm.) Mean8D (mm.)
p-value
(Proximal caries and (No proximal caries and
Arch Arch dimension (independent
early loss of primary early loss of primary
t-test)®
molars) molars)
D+E space 14.86=1.01 16.00+1.09 =0.01
Arch perimeter T4.47£3.91 T8.31£3.67 =0.01
Upper arch
Intercanine width 34.2542.15 34.99£2.77 0.17
Intermolar width 51.55+2.82 5267377 0.08
DHE space 14.57£1.55 16.34:1.36 =0.01
Arch perimeter 64.50£3.78 68.24:3.38 =0.01
Lower arch
Arch height 24.191.94 24.93x1.52 0.11
Intercanine width 26.7643.13 27.55+1.23 0.02
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*JayaimsuInuand NAAeUAIata Kolmogorov-Smirmov test
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p-value
Proximal caries u o
Arch dimension Min. 1 quartile Median 3 quartile Max. (Mann
and early loss of

(mm.)  (mm.) (mm.) (mm.) (mm) Whimey U
primary molars
test)®
Upper arch
Arch height Yes 2212 27.07 28.21 29.34 34.31 _
No 2742 2841 29.72 3118 ER 0ol
Lower arch
Intermolar width Yes 3961 42,80 44.31 45.58 47.87 )
Neo 41.52 44.98 46.77 47.87 49.36 e
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Upper arch
' : 15.8441,27
Mo proximal caries and early loss of e— h 16800100
primary molars 17.1910.98

14,6241 95

Proximal caries and early loss of = 15,9741.29
primary maolars 16.8240.95

12yrsold
m5yrsold

i : i 15026127
Mo proximal caries and early loss of = 1114175
primary molars 16.1251.06
i : 13.7141.95
Proximal caries and early loss of d 16,9911 66
primary molars 18.72£1.04
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No change or

Decrease of p-value
inerease of
D+E space {Fisher’s exact
D+E space
n (%o) test)
n (%)
B

Proximal caries (n = 112) 21 (18.8%) 91(81.2%)

Syrsold 0.35
Early loss of primary molars (n = 8) 0 (0.0%) 8 (100.0%)
Proximal canes (n=353) T(13.2%) 46 (86.8%)

8yrs old 0.67
Early loss of primary molars (n = 15) 1(6.7%) 14 (93.3%)
Prosimal cares (n =33) 5(15.29%) 28 (84.8%6)

12 yrs old 0.40
Early loss of pnmary molars (n = 19) 1(5.3%) 18 (94.7%)

Lower arch

Proximal caries (n = 88) 13 (14.8%) 75(85.2%)

Syrsold 0.63
Early loss of primary molars (h = 4) 0 (0.0%) 4 (100.0%)
Proximal canes (n=36) 6 (16.7%) 30(83.3%)

B yrsold 100
Early loss of primary molars (n = 8) 1 (12.5%) 7 (87.5%)
Prosximal canes (n =22) 2(9.1%) 20 (90.9%5)

12 yrs old 1.00
Early loss of primary molars (n = 32) 2(6.2%) 30 (93.8%)
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No change or increase Decrease of
p-value
of D+E space D+E space
(Fisher’s exact test)
n (%) n (%)
Upper arch
Loss of D{n="77) 14 (18.2%) 63 (81.8%)
Syrsold 0.55*
Loss of E (n=43) 6 (14.0%) 37 (36.0%)
Loss of D (n=32) 5 (15.6%) 27 (84.4%)
Syrsold 0.73
Loss of E (n=36) 4(11.1%) 32(88.9%)
Loss of D (n=10) 2(20.0%) 8 (80.0%)
12 yrs old 0.58
Loss of E (n=42) 4(9.5%) 38(90.5%)
Lower arch
Loss of D (n=152) 8(15.4%) 44 (34.6%)
Syrsold 0.63%
Loss of E (n=42) 5(11.9%) 37 (88.1%)
Lossof D(n=1%) 2(11.1%) 16 (88.9%)
Syrsold 0.56
Loss of E (n= 26) 1(3.8%) 25 (96.2%)
Loss of D {n= 8) 3(37.5%) 5 (62.5%)
12 yrs old 0.33
Loss of E (n = 55) 9(16.4%) 46 (83.6%)
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No change or increase Decrease of
p-value
e of D+E space D+E space
{Chi square test)
n (%a) n (%o)
Loss at 5yrs old
61 (30.2%) 141 (69.8%)
(n=202)
Upper arch 0.02
Loss at 8 yrs old
30 (45.5%) 36 (54.5%)
(n = 66)
Loss at Syrsold
34(22.2%) 119 (77.8%)
(n=153)
Lower arch 0.04
Loss at 8yrsold
18 (37.5%) 30 (62.5%)
(n=48)
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Distal movement of

Mesial movement Distal movement
No movement canine and mesial
of molar of canine
n (%) movement of molar
n (%) n (%)
n (%)

Upper arch

2(3.9%) 50 (96.1%) 0 (0.0%) 0 (0.0%)

(n=>52)

Lower arch

1(1.9%) 17 (32.7%) 4(7.7%) 30 (57.7%)

(n=252)
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Upper arch Lower arch
Distance (mm.) n  Min Max. MeanzS8D n Min. Max.  MeaniSD
(mm.) (mm.) {(mm.) (mm.) (mm) (mm.)
Distal movement of canine . 2 = = 34 1.00 4.00 2.28+0.85

Mesial movement of molar 50 0.00 4.00 254091 47 0.00 5.00 232£1.15
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Age of proximal Normal alignment  Malalignment
Tooth

caries and early loss (%o) (%0)
Second premolar 86.2 13.8

5 yrs old
First premolar 96.5 35

(n=272)
Upper arch Canine 77.8 22.2
Second premolar 92.6 T4

Byrs old
First premolar 96.3 3.7

(n=68)
Canine 83.8 16.2
Second premolar 84.1 15.9

Syrsold
First premolar 96.2 38

(n=285)
Canine 78.4 216

Lower arch

Second premolar 91.5 153

8 yrs old
First premolar 98.3 34

(n=359)
Canine 84.8 20.3
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p-value
Normal Malalignment
Age (Chi-square
alignment (n) (n)
test)
Upper arch
Proximal caries and early loss 164 108
Syrsold 0.02
No proximal caries and early loss 118 47
Proximal caries and early loss 48 20
8 yrsold 0.17
Mo proximal canes and early loss 40 9
Lower arch
Proximal caries and early loss 167 118
Syrsold 0.02
No proximal canes and early loss 75 30
Proximal caries and early loss 35 24
SByrsold 0.06

No proximal canes and early loss 8 14
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1-specificity
Cut off point Sensitivity Specificity Area under ROC curve
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L-specificity
Cut off point Sensitivity Specificity Area under ROC curve
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