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ABSTRACT Objective : The best assessment standard for growth and development is age related centile. Presently, there is not a
centile reference standard of fetal physique index in China, this may influence the accuracy of fetal growth and development assessment.
So we want to construct centile reference of fetal biometry for singleton pregnant women in Shaanxi, China. Methods: Department of ul-
trosonic or ultrasonic division of department of obstetrics and gynaecology of five large hospitals in Xi'an, Hanzhong and Yanan were sel-
ected as data collection spot. 6,832 singleton pregnant women who have a regular pregnant examination between 2010-01-01 to
2010-12-31 in the selected hospitals were selected. One set of fetal ultrasonography measurement data between the 16th to 41th
gestational weeks was randomly selected from each pregnant woman, and biparietal diameter, abdominal circumference and femur length
were recorded. Centiles of biparietal diameter, abdominal circumference and femur length of fetus pregnant between 16 to 41 weeks were
directly calculated and then fitted by cubic smoothing spline. Results: All the coefficient of determination (R2) of each centile for
biparietal diameter, abdominal circumference and femur length fitted by cubic smoothing spline were all above 0.95. And all the mean
square of error of each centile for biparietal diameter, abdominal circumference and femur length did not exceed its re-measurement error
limitation. Centiles for gestational week specified P3, P10, P25, P50, P75, P90, P97 for biparietal diameter, abdominal circumference
and femur length were calculated and presented as tables. Conclusion: Both goodness of fitting and smoothness are satisfactory for curves
fitting by the method of cubic smoothing spline. This method can realize curve fitting aim better. Reference centiles for fetal physique

indexes constructed by cubic smoothing spline were accordant with fetal growth and development rule, they were accurate tool for fetal
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growth and development assessment. Fetal biometry reference centiles could be used in obstetrics practice and research in Shaanxi,

China.
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Table 1 Results of BDP, AC, FL centiles fitted by cubic smoothing spline

BDP AC FL
Centile

A R? MSE N R? MSE N R? MSE

P97 0.2 0.943 0.06 0.4 0.973 0.07 0.4 0.963 0.11
P90 0.2 0.974 0.10 0.3 0.968 0.12 0.3 0.959 0.09
P75 0.3 0.981 0.09 0.3 0.978 0.08 0.3 0.978 0.08
P50 0.1 0.987 0.06 0.2 0.989 0.09 0.2 0.979 0.09
P25 0.3 0.954 0.09 0.3 0.969 0.11 0.3 0.959 0.02
P10 0.3 0.971 0.03 0.2 0.977 0.03 0.2 0.967 0.03
P3 0.2 0.964 0.04 0.1 0.957 0.02 0.1 0.970 0.02

3N 3iB S0 smooth parameter ) ; MSE : 375 2 ( mean square of error),



- 962 . REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.5 FEB.2014

% 2 BBRITYRAA )L BPD (cm) B
Table 2 Centiles for fetal BPD (cm) of singleton pregnant

Gestational weeks P3 P10 P25 P50 P75 P90 P97
16 24 2.6 2.9 3.1 3.4 3.7 3.9
17 2.8 3.0 32 3.5 3.8 4.0 43
18 3.1 3.4 3.6 3.9 4.1 4.4 4.6
19 3.5 3.7 4.0 42 4.5 4.7 5.0
20 3.8 4.0 43 4.6 4.8 5.1 53
21 4.1 44 4.6 4.9 5.1 5.4 5.6
22 45 4.7 4.9 52 5.4 5.7 5.9
23 4.8 5.0 5.2 5.5 5.7 6.0 6.2
24 5.0 5.3 5.5 5.8 6.0 6.3 6.5
25 53 5.6 5.8 6.0 6.3 6.5 6.8
26 5.6 5.8 6.0 6.3 6.6 6.8 7.0
27 5.8 6.1 6.3 6.5 6.8 7.0 7.3
28 6.1 6.3 6.5 6.8 7.0 7.3 7.5
29 6.3 6.5 6.8 7.0 7.3 7.5 7.7
30 6.5 6.8 7.0 7.2 7.5 7.7 7.9
31 6.7 7.0 7.2 7.4 7.7 7.9 8.1
32 6.9 7.1 7.4 7.6 7.9 8.1 83
33 7.1 7.3 7.5 7.8 8.0 8.2 8.5
34 7.3 7.5 7.7 8.0 8.2 8.4 8.6
35 7.4 7.7 7.9 8.1 8.3 8.6 8.8
36 7.6 7.8 8.0 8.2 8.5 8.7 8.9
37 7.7 7.9 8.1 8.4 8.6 8.8 9.0
38 7.8 8.0 8.3 8.5 8.7 8.9 9.1
39 8.0 8.2 8.4 8.6 8.8 9.0 9.2
40 8.0 8.3 8.5 8.7 8.9 9.1 9.3
41 8.1 8.3 8.5 8.8 9.0 9.2 9.4
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Table 3 Centiles for fetal AC(cm) of singleton pregnant

Gestational weeks P3 P10 P25 P50 P75 P90 P97
16 8.8 9.3 9.8 11.5 11.0 11.5 12.1
17 9.8 10.4 10.9 10.6 122 12.8 13.3
18 10.8 114 12.0 12.5 13.3 13.9 14.5
19 11.8 12.4 13.1 12.9 14.5 15.1 15.7
20 12.8 13.5 14.1 15.5 15.6 16.3 16.9
21 13.8 14.4 15.1 15.6 16.7 17.4 18.1
22 14.7 15.4 16.1 16.5 17.7 18.5 19.2
23 15.7 16.4 17.1 19.0 18.8 19.5 20.3
24 16.6 17.3 18.1 19.5 19.8 20.6 213
25 17.5 18.3 19.1 19.8 20.8 21.6 22.4
26 18.4 19.2 20.0 20.3 21.8 22.6 234
27 19.3 20.1 20.9 21.7 22.8 23.6 24.4
28 20.2 21.0 21.8 22.8 23.7 24.5 254
29 21.0 219 22.7 23.9 24.6 25.5 26.3
30 219 22.7 23.6 24.9 25.5 264 272
31 22.7 23.5 244 26.2 26.4 273 28.1
32 23.5 244 253 26.3 272 28.1 29.0
33 243 252 26.1 27.0 28.1 28.9 29.8
34 25.1 26.0 26.9 26.7 28.9 29.8 30.6
35 25.9 26.8 27.7 282 29.7 30.6 314
36 26.6 27.5 284 29.5 304 313 322
37 274 283 29.2 29.6 312 32.1 329
38 28.1 29.0 29.9 313 31.9 32.8 33.7
39 28.8 29.7 30.6 32.1 32.6 335 344
40 29.5 304 313 32.1 333 34.1 35.0
41 30.2 31.1 32.0 33.1 33.9 34.8 35.7

BT IR ZR AV S I I A e A R, BIVGRE G 1 45 s B PR B H

DA Fi S e i B PR TSN, BB i T LA DR, A —E

FREE EARIE T30 MR imoa B, RENE 4 b5 BEh 2k 4005 69
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Table 4 Centiles for fetal FL(cm) of singleton pregnant

Gestational weeks P3 P10 P25 P50 P75 P90 P97
16 1.0 1.3 1.8 16 2.1 2.4 2.6
17 1.3 1.6 2.1 17 2.4 2.7 2.9
18 1.6 1.9 2.4 18 2.7 3.0 32
19 1.9 22 2.7 19 3.0 33 35
20 22 2.4 3.0 20 33 3.6 3.8
21 24 2.7 33 21 3.6 3.8 4.1
22 2.7 3.0 3.5 22 3.8 4.1 4.4
23 2.9 32 3.8 23 4.1 4.4 4.6
24 32 3.5 4.0 24 43 4.6 4.9
25 34 3.7 43 25 4.6 4.8 5.1
26 3.6 3.9 4.5 26 4.8 5.1 53
27 3.9 4.1 4.7 27 5.0 5.3 5.6
28 4.1 43 4.9 28 5.2 5.5 5.8
29 43 4.6 5.1 29 5.5 5.7 6.0
30 4.5 4.7 5.3 30 5.7 5.9 6.2
31 4.7 4.9 5.5 31 5.8 6.1 6.4
32 4.8 5.1 5.7 32 6.0 6.3 6.6
33 5.0 5.3 5.9 33 6.2 6.5 6.8
34 52 5.4 6.1 34 6.4 6.7 6.9
35 53 5.6 6.2 35 6.5 6.8 7.1
36 5.5 5.7 6.4 36 6.7 7.0 7.3
37 5.6 5.9 6.5 37 6.8 7.1 7.4
38 5.7 6.0 6.6 38 7.0 7.3 7.5
39 5.8 6.1 6.8 39 7.1 7.4 7.7
40 6.0 6.3 6.9 40 7.2 7.5 7.8
41 6.1 6.4 7.0 41 7.3 7.6 7.9
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