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A Study on the Eguation Formulae for Estimation of the Toial Upper

Extremity Length from the Measurements of the Lower Extremity

in Korean Fetuses
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H, Eu=i L E, A=HHITEE a9 BE—FHlfE, Age i )

(8, Eu Jﬁ%% e * Ag:klsnLSexln|Mi‘m(M) otm{o) Vim(V)
M=% i EFE, M,=a889 I, =M £ we

. T . _ M |50(356.12-1. 19| 8.4040.84 2.36-0.24
i, o=M®| BHEREE, re=2ERRt AR 28 | % | 503360, 361,24 8 7810.88| 2.4430.24
BRI, hebal o ra=EiR ) s | M (90571 00:00.09 6.54:0.69 1764018

o ] . F | 50374.7201.05 7.40%0.74 1.9740.20

:@aéiaamumv LRSS #Este AKX F | J

Al o 2 P g e ko o M |s0[383.761.23] 8.70+0.87 2 274-0.23
fs” Totel = A Pearsons] % A& A %0 | F |50832.9611.25 8861089 2.31%0.23
1 5 | M |503395.48-£1.20) 8.48+0.85 2.14z0.21
' _ _ F |50297.4841.30| 9.19+0.92| 2.31%0.23

Fu=2L x TTT8M3 A4 01 5 T1BTT0I8 poypr o o .

—_—ar — f
e C ap | M [50412.8400.68 6.940.69 1.68+0.17
L TRTrwm o rwrars F |50414.00+1.16 8.16%0.82 1.97+0.20
z dg l——rgsr-ga 3 g3 1‘_"23723 T ' T
, 53 | M |50421.72:01 61 11.36+1. 14] 2.6940.27
({8, Bu=HeB & LHE, A=3IIEE a®) B—FHAE, F 50'426 08+1.28 9.04+0.90 2.12+0.21

B=itWHA bel B—ahil, M=% BREG, M 41 | M |50432.16:51.21 8.54--0.85 1.98-0.20
=alBE 9 7y, Ms=bHES T, o,=M9 EHRF F | 50434, 36F1.45 10.26%1.03 2. 360, 24
%, ;=M FHHE, =M BERE, o=z 5 | M 50{458 20+1.17| 8.28+0.83 1.8140.18
LR ES A RS MR, re=2% ElEES BEE F | 50149, 443141 9.98:1.00| 2.22-0.22
“e) MR, ro—aH = bHA S HEEL) s | M | 501458 28-£1.511 10.701.07) 2.33:0.23

F | 50462, 641,65 11.641.16| 2.5240.25
Table 1. Stature (mm.)}

— o LT (Abbreviations: M, arithmatic mean; o, standard
Age mlSex M+m(M) a+m(a) V+m(V) deviation; V, coefficient of variation; m, mean
weeks |
- - error. Same as in all the following tables.)

6 | M 30154.72$1.10 77610 78 5.0210 ag
| F |50157.60%1.28 0.06:£0.93) 5. 75x0.5 Table 2. Siting height (mm.)

17 | M |s00180.361. 02 7.22:-0.72 3.93:+0. 20 Are e

F |50[178. 48120 8.48%0.85 4.75200.48 wge S’Sex |M+m(M) etm(@) | VEmV)

18 | M |50/200.48+0.96 6.761-0.68 3.3 740, 31 6 | M 50107 740,55 3.854:0.30 3.57-0.36

F |50/199.72%0. 98| 6.92%0.69 3.46-0. 35 F | 50111, 1630, 18 4. 824048 4.32%0. 43
1o | M |30216.442:0.93 6.54+0.65 3.02:-0.20 17 | M |s0j1z5.34k0.57 4.01:£0.40 3.20+0.32
F | 50219 280,95 6.7640.68 3.0820.31 F | 501256436070 4.9760.50 4.0230.40
o0 | M [50232.80£0.91] 6.46:0.65 2.77:£0.28 6 M 501138, 32-+0.55| 3.87+0.30] 2. 800,28
F | 501235 6840.94 6664067 2. 833-0.28 F |50[137. 7040, 46| 3.21%0.32 2 33%0.23
ol | M 50250724109 7.7040.77] 3.070.31 1o | M [50[146.5040.45 3.14%0.31] 2.14+0.21
F |50254.56:0.87 6.1470.61| 2.41%0.24 F | 50149 04£0.45 3.15%0.32 2.110.21
op | M |501267.92200.86 6.04:0.60| 2.25::0.23 oy | M 501150, 28-0. 45| 3.1840.32] 2. 00+0.20
F |50i264. 881.20| 8.50-0.85| 3,210, 32 P |50159.16%0.42) 2.99+0.30| 1.88%0.19
oy | M [50[284.7621.06 7.48::0.75 2.63:0.26 o | M 50171 38+0.59  3.7440.37] 2.18-+0.22
F | 500288 241,23 8.7040.87 3.02+0.30 F | 50172, 1030.53 3.74%0.37 2. 1740, 22
oq | M |50p01.76::1.19 8.14:0.81] 2.70-++0.27 o5 | M |50179.50:20.49| 3.433:0.34 1.92:-0.19
F | 501303, 761,02 7.20+0.72| 2.37%0.24 F | 501179.4440.41| 2 89%0.29 1.6140.16
o5 | M |50315.48:51.06| 7.49:0.75 2.37:r0.24 on | M |50l192.1810.48) 3.40:£0.34 1.7740.18
F |50B316.68%1.04| 7.32%0.73 2.31%0. 23 F |501193.0030.53] 3.77+0.38 1.95%0.20
o6 | M |50329.48:41.10 7.8040.78 2.37:0.24 og | M [50203.58:1:0.48 3.38::0.34] 1.662-0.17
F |50332 08+1.19 8.40+0.84] 2 53%0.25 F |50/203.18%4°0.48| 3.37%0.34| 1.66+0.17
o7 | M [50345.8441.41) 9983100 2.89-0.29 o5 | M |50213.8620.44 3.10::0.31 1.4540.15
F | 501347, 64--0.97 6. 83%0.69 1.98%0.20 F |50[213. 0642043 .04%0.30| 1.43%0.14
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~—Park, Kim & Chang: Formulae for estimation of total upper extremity—

i osex|n | MAmOD) | oxm@e) | VEmW) Aol | Mm@ | otm@) | Vimw)
o | M |50223.6240.37 2.58+0.26) 1.15%0.12 on | M50 400.0:+6.37 45.04--4.50011.26+1.13
F | 50223 7840.38| 2.7040.27 1.21%0.12 F o0 415.475.97) 42.2134.2210. 161,02
o7 | M |50[236.74:0.54| 3.80--0.38 1.61£0.16 o3 | M[sd 501 0+8.03 56,785, 6811, 33-£1. 13
F |50/233.7400.44| 3.12%0.31| 1.33%0.13 F 500 492.8%7.35 52,0525, 21[10.56+1.06
og | M |50243.48:00.57 2.60:0.26] 1.07:+0.11 oy | M 50| 580.248.89 62.85-6.2910.6741.07
F | 50243464038 2.66+0.27 1.0930.11 F l5o 579.248.99| 63.56-£6. 3610.9741. 10
oo | M |50251.08-+0.37| 2.58-0.26] 1.03:x0.10 o5 | M[0| 671.88.89 63.54:06.35] 9. 464095
F |50250. 600,35 2.50-0.25 1.0040.10 F 50| 666.447.82 55 3045, 53 8.30+0.83
a0 | M | 501250.84-£0.37 2.654-0.27 1.02£0.10 o6 | M50 74061161 81.078.21/i1. 08+1. 11
F | 50259, 640,39 2.7640.28 1.06%0.11 | T 50 | 774,611 75| 83058, 31/10. 721,07
o | M |50266.8620.38 2.690.27] 1.01:£0.10 o7 | MO | 900,015, 271107, 94410, 79(10. 99241, 20
F | 50[218. 1840, 48| 3.4090.34| 1.270.13 F 0| 926.412:50 91.18% 9.17)12: 55F1.26
5o | M |50[279.92--0.40] 2.85+0 29 1.02:-0.10 og | M [s0[1002. 8--12. 64 30,40+ 8.94] 8.91-r0. 89
F |50279.5540.37, 2.59%0.26 0.93%0.09 F [p0[1021. 8:X18. 20,128 70512, 8712, 60 1. 26
4y | M | 50288, 86+0.47] 3.33+0.33 1152012 og | M [5011067.8214.48102. 49+-10. 25| 9. 60-+-0. 96
3 | F | 50j288.68%0.40| 281028 0.97%0.10 F 01117, 018, 77152, 7113. 2711, 881,19
sy | M |501208. 860400 2.8420.28 0.95:0.10 a0 | M 1222420, 571144. 00-14. 40[11. 7841, 18
F |50298 26:00.36 2.55=0.26 0.85%0.09 F 5ol1zso 4319, 06134, 76°413.4810. 78E1. 09
a5 [ M |50/306.62--0.34 2.38+0.24] 0.78+0.08 51 | M p01355. 0423, 40[115. 4516 55\12 2141.22
F |50317.36420.39 2.780.28 0.90-20. 09 F [50,£385. 0:£27. 49(194. 4019 44, 14.04%140
o5 | M| 50[316.4620.37 2.6120.26] 0.820.08 0w | M 5011533, 0421 53]152. 25-015. 23] 9. 930, 99
~ F 50316 10+o 41 2.904:0.29] 0.92-+0.09 Y F 501524 0+24 96176 50+17 65(11.58+1. 16
Table 3. Body weight M 501607, 0-£20. 31{143. 60+ 1. 36 8. 944-0.89
I ody weight (g) 3 F 501724 020 3{145. 50-14. 55| 8. 44:50. 84
Age in' ! e
weeks \SCX } M+m(M) } "+‘“(") V+”‘(V) o | M 501823. 0426 04]184. 10418 41[10, 10-£1. 01
3 832. 0423, 25{164. 40°416.44) .02
6 | Ml 84.7+2 02 14.25+1. 4316, 82i1.6s 7 F pojesz.0 . 40-516. 44) 9. 0225090
e R 3 : T 7 0042 +
| M 50’ 131,042, 55 18.05:t1.8113 784138 F 003]20 075 9 31)9,1,9,8,9,,,1_ 09
: : ; L0E2r, T T
1o | MO 173.422.31 16362164 9 430, 94 T IF 50\213(,), 0-£27. 87197, o ,,,1?;7,] 9,?07190
F 50 179.43.32) 23452 35013, 0751. 1
M bo| 219.543.50 24.7542. 4811, 2841 13
19 [ F lo| 224.5%¥3 23| 22 852 2010, 1841, 03 BT R
oo | MPo| 278.2:+4.60 33.154:3. 32011 921,19
F 50| 272.74.00 2819312 89(10. 615106 1. 2 FMED FTHIAERY Fiy
2 | M gg’ U7 65,50 3}1 8114 Z11011.80i1.1s el 43 whE Kol SelA JAlE SA#
614, 03, 40] 9. 981, 00 N
o TREHfLY FelaE AL

gl

Table 4. Average of each measurement of length in male (mm)

BeR7E ole Hol

- M+m(M) om(s) Vm(W)
Upper extremlty 1050 133 23 =+ 1, 18 38.16 + 0.83 28.64 L 0.63
Lower extremity 1050 128.93 -+ 1.22 39.43 + 0.86 30.59 £ 0.67
Thigh 1050 60.01 -+ Q.55 17.70 = 0.39 29.50 =+ 0.64
Leg 1050 55.49 + 0.53 17.07 = 0.37 30.77 L 0.67
Foot 1050 5.478 £+ 0.49 + 0.35 34.72 £
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Table 5. Average of each measurement of length in female (mm.) b

Lo MEm(M)
Upper extremity 1050 133.55 =+ 1.18
Lower extremity 1050 130.30 = 1.22
Thigh 1050 61.36 -+ 0.55
Leg 1050 56.05 =+ 0.53
Foot 1050 46.56 £ 0.49
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Table 6.

Upper u(tremntv Lower extremny

Upper extremity

Lower extremity 0.99157+0. 0005

FEAS glejd = FHfHEel A2 HHicHEst #
3656Ee i 26k BeRAEHAIE) s dek
et

Vxm(V)
38.13 £ 0.83 28.55 L+ 0.62
39.40 = 0.86 30.24 = 0.66
17.82 =+ 0.39 29.04 £ 0.63
17.10 £ 0.37 30.50 £ 0.67
15.91 = +
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BT 1518 EEBMEHE 52 FHAE WAZ B
£ THEAAFS o4kl BHsd d& HEE2L
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A 20 BEAAY Aol 0.1mm= Fsjel o,
Aepeffsiol A = HIMBAES KRR A HEES A
4.3mmEA kel F2AMNES 94 KR A Y
2] 0. 1lmmz2} Foheol ok, B K E BHERKRA A =
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Intercorrelations between meacurements of upper and lower exlremity lengths in male

Thngh Leg Foot

0. 9915740. 0005 0. 98401-1 0. 0010 0 99143+0 0006 O 98808+O 0007

0.9941120. 0004| 0.997060. 0002 0. 9870810, 0008

Thigh 0. 9840740. 0010, 0.994114-0. 0004 0. 98824-1+:0. 0007| 0.97815+0. 0013
Leg 0.99143:£0. 0008| 0. 997061:0. 0002 0.98824-4-0. 0007 0. 9883810. 0007

Foot 0. 98808-:0. 0007| 0.987082-0. 0008| 0.978154:0. 0013 0. 98838:0. 0007

Table 7. Intercorrelations between measurements of upper and lower extremity lengths in female

Upper extremity| Lower extremity

Thigh Leg Foot

Upper extremity

Lower extremity 0.991844-0. 0015

0.99184-0. 0005| 0. 98366-0. 0010] 0. 991731-0. 0005, 0. 9867030. 0008

0.994331-0. 0004] 0. 99692%0. 0002] 0. 98614£0. 0009

Thigh 0.983660. 0101 0.99433-40. 0004 0.987781:0. 0007 0.975100. 0015
Leg 0.9917320. 0005( 0. 99692x0. 0002 0. 98778-+0. 0007 0.9867110. 0008

Foot 0. 98670--0. 0008 0.98614+0. 0009 0. 975100. 0015{ 0. 986714:0. 0008
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—Park, Kim & Chang: Formulac for estimation of total upper extremity—

Table 8. Equations for estimation of total upper
extremity lengths from single measurement
in male

Eu = 0.960 El + 9.451
Eu= 2121 T + 5.923
En = 2.215 L + 10.299
Eu = 2.371 F + 24.677

-

(Abbreviations;Eu, estimated total upper exiremity
length; El, length of total lower extremity; T, length
of thigh; L, leg length; F, Foot length. Same as in
all the following tables.)

Table 9. Equations for estimation of total upper
extremity lengths from single measurement in
female

Eu= 0.960 El -+ 8.458
Eu= 2.105 T + 4.357
Eu= 2.212 L + 9.569
Eu= 2.368 F + 23.317

Table 10. Comparison between actual and estimated
total upper extrcmity lengths
measurement in male (mm.)

from single

Estimated upper f 20 weeks pt 29 weeks D
extremity of age of age

From El 96. 3 0 153.9 | +40.6
From T 95.2 +1.1 154.0 +0.5
From L 96. 5 —-0.2 152.5 +2.0
From F 97.2 —0.9 154.4 +0.1
Actual upper 96.3 154.5 |
extremity i

7(*D, difference between actual and estimated ones.
Same as in all the following tables.)

Table 11. Comparison between actual and estimated
total upper extremity lengths from single
measurement in female (mm.)

Estimated upper | 24 weeks| [ (34 wecks D
extremity of age of age
From El 127.5 —0.7 179.5 +1.5
From T 126.9 —0.1 176.5 +4.3
From L 127.0 —0.2 177.5 +3.3
From F 125.6 +1.2 179.1 +1.7
Actual upper ) -
extremity 126.8 180.8

4. “EVEAEMEIAL 2 EREHENARK
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Table 12. Equations {or estimation of taotal upper
extremity lengths from double measurements

in male
Ev =1.125 El — 0.375 T + 10.713
Eu = 0.504 El + 1.057 L 4+ 9.676
Eu = 0.631 El + 0.826 F + 14.044
Eu = 0.442 T 4+ 1.762 L + 8.900
Eu =10877 T + 1.417 F -+ 15.758
Eu =1.392 L + 0.8% F + 15.028

Table 13. Equations for estimation of {otal upper
extremity lengths from double mcasurements

in female
Eu = 1.125 El — 0.372 T + ©.829
Eu = 0.498 El + 1.068 L + 8.829
Eu = 0.660 El + 0.766 I + 12.538
Eu =0.350 T -+ 1.81 L + 8.290
Eu = 0.937 T + 1.342 F 4 13.618
Evw = 1.540 L + 1.733 F + 13.154

o Al FijHel Ao wh A4 R EESAEGE BAER
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Hiprere] H14ks} H15Fke] Favstgleh, ojzl g 2y
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kel z A H20MHEY KRREEHEAAE 2o
Ho 2 fghelm, Ritel A= H3450HY ATRE TR
ol 4] #EH T 2ol 3.4mmEA] Kol H24EHEY
ETHRERFANAS ol oA Fez Fold
H K=z BEHRAAE % Imm, ZfEMG5EdA =
% Zmmd] #EEA A4 HEFE BB} BRIE Abo)
of BiZE-E ik Fdot
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Table 14. Comparison between actual and Estimated
total upper extremity lengths from double
measurements in male (mm.)

Estimated upper | 20 weeks D 29 wecks D
extremity of age of age
From El+T 96.7 —0.41 153.9 +0.6
From El+L 96. 4 —0.1} 152.4 | +2.1
From El+F 96.4 —0.1 154.2 +0.3
From T+L 96.1 +0.2 152.9 +1.6
From T+F 96. 1 +0.2| 154.5 0
From L+F 96.6 —0.3| 153.4 ] +1.1
Actual upper -0 B
extremity 96.3 154.5

Table 15. Comparison between atcual and estimated
total upper extremity lengths from double
measurements in female (mm.)

Estimated upper | 24 weeks D 34 weeks D
exiremity of age of age
From El4T 127.7 —0.91 177.9 | +2.9
From El+L 127.3 —0.5| 178.6 +2.2
From El+F 126.8 1] 179.7 +1.1
From T+L 127.0 0.2 177.4 | +3.4
From T+F 126.1 +0.7 178.6 +2.2
From L+F 127.0 —0.2 178 8 +2.5
Actual upper Cem o | T
extremity 126.8 ‘ 180.8
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olell SlolA AP 2 LBk TEEEHEA
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ABSTRACT

A Study on the Equation Formulac for
Estimation of the Total Upper Extremity
Length from the Measurements of the

Lower Extremity ir Korean Fetuses

Sei Sik Park, Ye Hum Kim

Department of Surgery
and

Shin Yo Chang
Department of Anatomy, College of Medicine
Seoul National University, Seoul, Korea

In order to induce the equation formulae for the

estimation of total upper extremity length from the
measurements of the lower extremity, authors meas-
ured the 2,100 Korean fctuses ranging from 16 to 36
weeks in age, and the following couclusions have
been drawn.

1. The correlation coefficients of over 0.9 between
the total upper extremity length and the measure-
ments of the lower extremity were indicative of
highly correlated condition.

2. Accordingly, the equation formulae for the
estimation of total upper extremity length from the
measurements of the lower extremity could bhe fgured
cut as Tables 8 and 9 (single measurement) and
Tables 12 and 13 (double measurements).

3. Differences of approximately Imm in male and
2mm in female were manifested between actual and
estimated total upper extremity lengths, where the
estimations were based on single measurement.

4. Differences of approximately 1mm in male and
2mm in female were manifested between actual and
estimated total upper extremity lengths, where the
estimations were based on double measurements.

5. The estimated total upper extremity lengths
from single and double measurements were closer to

actual one in same degree.
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