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Fetal Bio Index Difference Analysis by Country and Quadratic Regression Model
Design for The Gestational Age Prediction
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. Abstract

Standard values for fetal bio index measurements should be applied differently depending on the past
present and general characteristics of the target population. Therefore, we tried to predict the number
of gestational week(GA) and analyze the differences by country based on the measurements of Korean
fetal bio index. 480 fetal bio index measurements between 15~38 weeks of pregnancy using
ultrasound were compared retrospectively with USA ad Japanese data. One Way ANOVA was used for
the analysis of differences by country, and quadratic regression model was designed to predict the GA
of fetal bio index in order to predict the standard pregnancy number of Korean fetuses(p{0.005). Mean
difference in the 95% confidence interval is BPD was Korea and USA 0.17, Korea and Japan 0.11, AC
was Korea and USA -0.35, Korea and Japan 0.42, FL was Korea and USA -0.18, Korea and Japan 0.14.
Therefore, fetal bio index for GA predict is considered to be the standard of the fetal growth
assessment by applying the country specific standard in consideration of differences between races.
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Fig 1. Measurement of BPD
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Fig 2. Measurement of AC
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Fig 3. Measurement of FL
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SAEAHL  SPSS(Statistical Package for the
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PAIFS 9 S Hjohd] ¥F npE#RE(BPD), &

HEG(AC), HEIZZol(FL)e] BFHA Y HaghS
et @A GAolA FE HEst] AR
Shinozuka, Hadlock i3} B4t ApolEAZ AAls)
I

BPD ﬁq@ YA 15~185, 20~215F, 24~25
F, 27~29F, 31~33F, 35%F, 37~38F0A 3¢
& 0.05 H|¥JA] ZJolE Btk BHA7|= 3557t
A] Korea ¥Ho] 74 712, Shinozuka, Hadlock
0= Yt 95% A1Z72F W BetAle]= Korea
¢} Shinozuka: 0.11, Korea®t Hadlock2 0.172
EA=tHTable 11.

Table 1. Fetal Biparietal Diameter measurement
Biparietal Diameter(cm)

Gestational age

(n=480) Korea  Hadlock Shinozuka F
15~16 3.31 2.90 3.04 1.067***
16~17 3.658 3.20 3.46 6.075*
17~18 3.93 3.60 3.80 3.986*
18~19 432 4.00 413 9.013**
19~20 4.60 4.43 4.46 1.108
20~21 4.87 481 479 1.040*
21~22 5.18 5.05 5.03 2.450%
22~23 5.49 5.30 5.42 1.150
23~24 5.71 5.60 5.73 1.182
24~25 6.07 5.95 5.98 3.120*
265~26 6.33 6.27 6.29 12.19*%
26~27 6.71 6.41 6.60 2.543
27~28 7.00 6.70 6.87 3.820*%
28~29 7.26 7.09 7.15 1.120*
29~30 7.38 7.20 7.39 1.475*%
30~31 7.72 7.50 7.63 1.067
31~32 8.10 7.79 7.84 13.12*
32~33 8.20 7.90 8.06 6.914*
33~34 8.48 8.20 8.26 5.777*

34~35 8.51 8.54 8.44 0.130

35~36 8.79 8.77 8.58 2.130%
36~37 8.87 8.98 8.77 1.820
37~38 8.89 9.19 8.92 2.210*
38~39 9.07 9.43 8.98 4.819%

*5(0.05, **p(0.01, **p(0.001

AC BIf= YAF 15~175F, 195, 21~255, 27
~38Fo| A §ol5E 0.05 H[HoA] 2ol Hch F
#37]= Aol Bl F4=0l4 Hadlock 3ol 717
A et o™ Korea, Shinozuka® A2 e
o 95% Al W HiERel= Korea®t
Shinozuka+= 0.42, Korea®?} Hadlock2 -0.352 &
A= HTable 2].

Table 2. Fetal Abdominal Circumference measurement

Gestational age Abdominal Circumference(cm)

(n=480) Korea  Hadlock Shinozuka F
15~16 9.81 8.50 8.60 12.95%**
16~17 11.05 10.29 10.82 3.12%
17~18 11.92 11.00 12.00 4.12%
18~19 13.06 12.40 13.00 0.12*
19~20 14.40 13.86 14.07 1.53%
20~21 15.38 14.50 15.10 2.91
21~22 16.29 15.50 16.10 6.61*
22~23 17.37 17.32 17.08 1.12%
23~24 18.43 18.66 18.08 1.56%
24~25 19.53 19.68 19.10 1.75
25~26 20.16 20.70 20.17 0.94
26~27 21.50 20.18 21.08 1.92%
27~28 22.59 23.02 22.02 0.12*
28~29 23.63 2413 23.03 1.68*
29~30 24.60 2511 23.85 11.13*%
30~31 25376 26.31 24.83 4.82%
31~32 26.47 27.35 25.48 8.12*
32~33 27.44 27.42 26.71 1.29%
33~34 28.42 29.39 27.55 4.01*
34~35 28.82 30.30 28.15 4.41%
35~36 29.78 31.34 28.84 2.30*
36~37 30.02 32.49 29.63 b5.61*
37~38 31.40 33.36 30.38 3.70*
38~39 31.27 35.00 31.10 13.17%**

*5(0.05, **p¢0.01, ***p(0.001

FL A¥l= 195, 2758 AYstis BE d4lFs
oA #J42 0.05 HRtlA olE HIlom, Hata
7] Hodlocke] 7F %2 Korea, Shinozuka®)
AR YT 95% A2 W HAtel= Korea
¢} Shinozukas 0.14, Korea®} Hadlock -0.18%
EA = QI HTable 3. =7PE Hjo} AAAS A #9] F
FAo] 2 ACTH P &S g1 5 Sl
[Table 3].
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Table 3. Fetal Femur Length measurement

Table 4. Gestational Age predicted by Fetal Biometry

Gestational age Femur Length(cm) Gestational age  BPD(cm) AC(cm) FL(cm)
(n=480) Korea  Hadlock Shinozuka F (n=480) Meam SD Mean SD Mean SD
15~16 1.17 1.80 1.62 11.23* 15~16 3.31 0.05 9.81 0.1 1.77 0.06
16~17 2.03 2.19 214 3.21* 16~17 3.58 006 11.06 0.19 2.03 0.15
17~18 2.31 2.45 237 2.23% 17~18 3.93 0.1 11.91 0.16 2.34 0.27
18~19 2.71 2.78 2.68 5.98* 18~19 4.32 0.05 13.06 0.21 2.71 0.22
19~20 2.99 3.05 2.99 0.36 19~20 4.60 0.17 1440 0.09 2.99 0.23
20~21 3.39 3.30 3.10 3.87*% 20~21 4.87 035 1538 0.13 3.39 0.01
21~22 3.67 3.50 3.40 3.77* 21~22 5.18 022 1629 0.12 3.67 0.05
22~23 3.91 3.50 3.40 21.24%%* 22~23 5.49 022 1737 0.1 3.91 0.08
23~24 4.07 412 3.96 3.79*% 23~24 5.71 0.30 1848 0.09 4.07 0.12
24~25 424 4.43 422 7.14* 24~25 6.07 0.1 1963 013 4.24 0.26
265~26 442 462 437 2551* 25~26 6.33 0.15 20.16 0.14 4.42 0.38
26~27 4,62 4.88 4.62 3.41* 26~27 6.71 010 215650 0.16 4.62 0.34
27~28 5.01 5.12 4.85 2.77 27~28 7.00 0.13 2259 0.09 5.01 0.08
28~29 5.37 5.40 4,90 9.20%* 28~29 7.26 0.11 2363 0.1 5.37 0.34
29~30 5.56 5.60 5.20 9.45%* 29~30 7.38 0.15 2460 0.03 5.56 0.36
30~31 5.72 5.81 5.45 10.12* 30~31 7.72 0.10 2576 0.30 5.72 0.26
31~32 5.90 6.06 5.60 51.13* 31~32 8.10 0.33 26.47 0.03 59 0.06
32~33 6.01 6.27 5.84 42.12* 32~33 8.20 0.14  27.44 0.05 6.01 0.04
33~34 6.14 6.48 6.03 4.69%* 33~34 8.48 0.77 2842 0.2 6.14 0.26
34~35 6.34 6.67 6.15 3.64* 34~35 8.51 027 2882 0.19 6.34 0.28
356~36 6.46 6.92 6.34 7.80% 35~36 8.79 0.06 2978 0.24 6.46 0.26
36~37 6.37 7.1 6.49 10.63** 36~37 8.87 045 3002 064 6.37 0.86
37~38 6.71 7.31 6.69 5.71% 37~38 8.89 0.81 3140 057 6.71 0.81
38~39 6.79 7.52 6.83 5.44% 38~39 9.07 099 3127 091 6.79 0.69

*0(0.05, **p(0.01, **p(0.001
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