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[Abstract] Objective Through the investigation of the microhardness and microstructure of permanent tooth enamel
at various eruption stages during childhood, this research offers references for the early prevention of childhood dental
caries. Methods Forty-five premolars extracted due to orthodontic reasons were collected and screened. These premo-
lars were divided into three experimental groups according to the time since eruption: Group A (erupted for 0—1 year),
Group B (erupted for 1-3 years), and Group C (erupted for 3—5 years). Additionally, the third molars that were extracted
due to impaction and had not erupted were selected as the control group, with 15 teeth in each group. Samples were pre-
pared, and the surface microhardness, microstructure, and elemental composition of the enamel were measured using
Vickers microhardness tester, scanning electron microscope, and electron probe, respectively. Results Compared with
that in the control group, the microhardness of enamel in groups A, B, and C increased with prolonged eruption time, the
surface porosity structure decreased considerably, the contents of Na and Mg on the surface decreased, and that of F in-
creased (P<0.05). Conclusion The microhardness and microstructure of enamel in permanent teeth at different stages
vary. Permanent teeth are at a substantially higher risk of caries within one year after eruption, and early prevention
should be emphasized.
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Fig 1 SEM images of the sample surfaces of the four groups
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Tab 1 Comparison of chemical element content in enamel surface and at various depths for teeth erupted for 0-1 year

%, Xts
R 2 % iy B T
*Z 64.87+0.26 30.98+0.19 1.3120.10 0.39+£0.06 2.38+0.19
50 um 64.66+0.24 31.11£0.18 0.89+0.09 0.35+0.06 2.53+0.17
100 um 64.88+0.27 30.90:+0.20 0.77£0.10 0.3420.06 2.28+0.19
P1E 0.572 0.444 0.001" 0.024 0.315

e PHEREGIEE L, P<0.05,
K2 BHHIBEMRRERERETLELEZSEE

Tab 2 Comparison of chemical element content in enamel surface and at various depths for teeth erupted for 1-3 year

%, Xts
IREE 5 i1 il B o
#Z2 65.37+0.83 30.79+0.63 0.67+0.32 0.23+0.20 2.73+0.56
50 um 66.10+0.73 31.1740.57 0.59+0.26 0.17+0.02 1.83+0.47
100 um 63.48+0.69 32.13+0.58 1.29+0.30 0.37+0.19 0.56+0.54
P1H 0.580 0.077 0.052 0.354 0.007"

e *WERALIFEE L, P<0.05,
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Tab 3 Comparison of chemical element content in enamel surface and at various depths for teeth erupted for 3-5 year

%, Xts§
R 5 10 i B £z
=34 68.21=0.73 29.53+0.59 0.59+0.25 0.17+0.17 2.65+0.41
50 um 65.82+0.69 31.41£0.55 0.72+0.25 0.42+0.17 1.24+0.42
100 pm 64.98+0.70 30.84+0.58 1.14+0.30 0.40+0.20 1.22+0.55
P1H 0.075 0.131 1.000 0.248 0.014

e *HESRALIFEE L, P<0.05,

x4 MRAMBRRERZIRETUETRSELLER

Tab 4 Comparison of chemical element content in enamel surface and at various depths in the control group

%, Xts§
IR 5 i1 il B 7
#Z 62.62+0.99 33.66+0.77 0.96+0.39 0.68+0.26 2.03+0.70
50 um 61.09+0.91 33.8740.71 0.62+0.37 0.53+0.24 2.28+0.66
100 um 59.76+0.99 34.82+0.79 0.68+0.41 0.32+0.26 3.08+0.74
P1H 0.051 0.216 0.040" 0.046 0.232

. *N2ERAGHE X, P<0.05,
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Fig 2 Comparison of the chemical element content in the enamel surface layer among the four groups
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Fig 3 Comparison of the chemical element content at 50 um depth beneath the enamel surface layer among the four groups
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Fig 4 Comparison of the chemical element content at 100 um depth beneath the enamel surface layer among the four groups
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