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Factors Affecting the Volume of Umbilical Cord Blood

Si Won Lee, M.D,, Jae Hyug Yang, M.D., Jin Hoon Chung, M.D,, Yeon Kyung Cho, M.D_,
Jung Han Kim, M.D., Dal Soo Hong, M.D., Hyun Mee Ryu, M.D,, Moon Young Kim, M.D,

Department of Obstetrics and Gynecology, Cheil General Hospital & Women’s Healthcare center,
Kwan Dong University School of Medicine, Seoul, Korea

Objective: The purpose of this study was to find factors that may help increase the number of the hematopoietic
stem cells collected from umbilical cord blood for transplantation.

Methods: We included 63 singletons born in our institute from August 2003 through February 2004. We conducted
a prospective study to assess the effect of maternal, neonatal and placental factors on total volume of umbilical cord
blood and the numbers of automatically and manually counted total nucleated cell (TNC) and mononuclear cell (MNC).
The variables were maternal age and weight, parity, maternal antepartum hemoglobin, gestational age, labor induction,
length of labor, route of delivery, sex and birthweight of the infant, cord clamping time, placental weight, length of
the cord and the presence of nuchal cord. p-value of less than 0.05 was considered significant.

Results: As the volume of collected cord blood increased, the number of TNC and MNC also increased (p<0.001).
Placental weight was the only obstetric factor that significantly influenced the total volume of cord blood and the
number of manually counted TNC and MNC. Other factors like, gestational age, parity, labor induction, route of
delivery, sex of the infant, the presence of nuchal cord, placental weight, were not statistically associated with the
volume of cord blood collected.

Conclusion: Our results suggest that the volume of umbilical cord blood collected for hematopoietic stem cell
transplantation is mainly influenced by placenta weight, but not much by the other known factors.

Key words: Cord blood, Hematopoietic stem cell, Total nucleated cell, Mononuclear cell
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Table 1. General characteristics of maternal, neonatal and placental factors

Variables Mean=*SD Range
Mother’ s age (years) 31.7+£3.5 25.0—-41.0
Maternal weight (kg) 69.1+£10.5 41.9-94.3
Gestational age (weeks) 40.2£2.0 38.7-42.2
Antepartum Hb (g/dL) 11.8+1.0 10.2—15.2
Length of labor (hour) 9.2+8.5 2.0-48.0
Neonatal weight (kg) 3.4+0.4 2.6—4.5
Cord clamping time (sec) 51.7F117.4 3.0-666.0
Placenta weight (g) 636.9£135.4 350.0—-950.0
Length of cord (cm) 44.6+16.0 15.0-95.0
Table 2. Distribution of maternal, neonatal, and placental factors
Variables Class N Percentage (%)
Number of previous live birth 0 35 55.3
1 21 34.0
2 7 10.6
Labor induction Yes 31 49.0
No 32 51.0
Route of delivery C—section 17 27.5
NSVD 46 72.5
Neonatal sex Female 33 51.9
Male 30 48.1
Nuchal cord No 53 83.8
Yes 10 16.2
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Table 3. Correlation analysis of factors that are related to total volume of cord blood, total nucleated cell, and
mononuclear cell

TV of CB' Pre—manual-TNC"  Pre—automatic—=TNC™  Pre—manual-MNC' Pre—automatic—MNC'
Correllaltion P value Corre!altion P value Correllaltion P value Corre!a.tion P yvalue Corre!altion P value
coefficient coefficient coefficient coefficient coefficient
Age -0.015 0.9113 0.099 0.5482 0.098 0.5601 0.103 0.5347 0.043 0.7959
Weight 0.080 0.6007 0.204 0.2468 0.181 0.3122 0.201 0.2544 0.163 0.3660
Gestational age -0.143 0.3083 0.072 0.6654 0.064 0.7076 0.069 0.6822 -0.015 0.9308
Neonatal weight 0.344 0.0126* 0.419 0.0089* 0.444 0.0059* 0.420 0.0087* 0.359 0.0292*
Placental weight 0.383 0.0021* 0.363 0.0169* 0.262 0.0935* 0.360 0.0179* 0.305 0.0492*
Cord clamping time  —0.139 0.2825 0.010 0.9482 0.091 0.5681 0.011 0.9439 0.028 0.8834
Length of cord 0.128 0.3156  -0.090 0.5616 0.028 0.8597 -0.090 0.5642 0.162 0.2987
Length of labor 0.193 0.3164  -0.036 0.8742  -0.035 0.8813  -0.042 0.8524 -0.062 0.7909
Antepartum Hb -0.009 0.9662 0.120 0.6131 0.107 0.6625 0.120 0.6131 0.259 0.2843

TV of CB: total volume of cord blood, pre—manual—=TNC: pre—count manual total nucleated cell, pre—automatic—=TNC: pre—count automatic total
nucleated cell, pre—manual—MNC: pre—count manual mononuclear cell, pre—automatic—MNC: pre—count automatic mononuclear cell

Table 4. Multivariate analysis of factors that are related to total volume of cord blood, total nucleated cell, and
mononuclear cell

TV of CB' Pre-manual-TNC™  Pre-automatic-TNC™  Pre-manual-MNC'  Pre-automatic-MNC '
(mL) (x10) (10) (x10) (10)
No. MeantSD Pvalue MeantSD Pvalue MeantSD Pvalue MeantSD Pvalue MeantSD  Pvalue
Gestational age (weeks) <37 10 89.5714.8 05581 822.7+180.2 0.6363 832.7+213.1 05403 329.2¥719 0.6442 408.7£160.4 0.8429
37-M41 19 88.1£25.2 844.6467.6 911.8£455.7 337.9£187.1 486.5£295.8
i 34 83.1%23.2 906.3£383.8 1024.4%447.0 352.5%157.5 475.3£229.1
Parity 0 35 8157241 04066 849.4t436.1 0.6990 920.81464.6 0.8159 339.6+174.4 0.6990 426.8T241.5 0.5761
1 21 85.6234 850.8423.1 986.91473.8 340.5%169.1 533.3£288.1
2 7 99.21274 1008.2+464.3 1075.2%461.1 403.4£185.9 510.4£222.6
Labor induction Yes 31 91.9£23.6 01928 961.5£363.3 0.2887 1094.3+453.9 0.1849 384.6+145.4 0.2887 548.3£263.3 0.0757
No 32 82428 854.4%460.2 887.11449.8 341.6184.1 399.41249.5
Route of delivery C-section 17 81.2£15.6 0.5280 681.9+250.9 0.1877 748.3t271.5 0.2750 272.4%100.4 0.1876 361.4%179.7 0.5468
ND 46 88.1£26.3 897.7£412.5 972.0£465.6 359.1£165.0 460.6274.2
Neonatal Sex Female 33 851221 0.8374 914.9+411.1 0.6192 987.71467.7 09515 366.01164.5 0.6295 454.612279 (0.7728
Male 30 86.1£25.4 848.8433.2 975.61438.5 339.5%173.3 505.91280.2
Nuchal cord No 53 87.2£25.0 0.5006 834.2%427.9 0.9753 912.9%487.1 0.9486 333.6+171.2 0.9713 421.8£250.4 0.9230
Yes 10 79.56%23.7 820.4+338.8 919.41406.9 328211355 384.41115.1
Placental weight (g) <550 22 785t17.1 0.0003" 731.8+287.9 0.0473* 831.4+313.8 0.1779 29271152 (0.0489" 389.8+170.1 0.1612
5650-670 19 75.7£19.6 804.9£380.2 909.3£447.0 321.9£152.0 471.8£299.0
>670 22 101.2£22.1 1071.6%430.9 1140.6469.7 42871723 563112427
Length of cord (cm) <35 15 84.9t28.0 0.4892 0.4910 0.4910
35-45 16 86.3t22.5
45-55 16 79.4£19.2
) 16 91.9720.5

™1V of CB: total volume of cord blood, pre—manual=TNC: pre—count manual total nucleated cell, pre—automatic—=TNC: pre—count automatic total nucleated cell,
pre—manual—MNC: pre—count manual mononuclear cell, pre—automatic—=MNC: pre—count automatic mononuclear cell
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Fig. 1. Correlation between total volume of cord blood, total nucleated cells and mononuclear cells.
'TV: total volume of cord blood, pre—manual—TNC: pre—count manual total nucleated cell, pre—automatic—TNC:

pre—count automatic total nucleated cell, pre—manual—
pre—count automatic mononuclear cell.

MNC: pre—count manual mononuclear cell, pre—automatic— MNC:

Table 5. Correlation between total volume of cord blood, total nucleated cells and mononuclear cells

Pre—manual—TNC"

Pre—automatic—TNC '

Pre—manual—MNC' Pre—automatic—MNC "

v 0.80232

p—value <.0001

0.78581
<.0001

0.80254 0.62379
<.0001 <.0001

TTV: total volume of cord blood, pre—manual—=TNC: pre—count manual total nucleated cell, pre—automatic—TNC:

pre—count automatic total nucleated cell,

pre—manual—

automatic—MNC: pre—count automatic mononuclear cell

shasigom, Al Aol, duk A, 12 Lkl
ARl SHEL 13k 204 7|3kt

o
AEo] BHE 6352 Aol A kS 85.6+
22.6 ml (B+FEZHP R A E Qo RS 150.0 ml
Z A2 31.0m KT ’INCA 73S -?7]&
875.3+392.5 7]/mm’, A=} HA7| 2
1424, 07H/mm3o]040u:] MNcq

157.07)/mn’ 2} 469.74+241.47/mn’ 2.

Alf@el Egof whe TN
A= 3 5, OY 1%
e} x}o, %7) %4

AnB

% o

A
Al

vl

- 357 -

MNC: pre—count manual mononuclear cell,

=
[e] A
=

Aoz felt QuwAR

AREE

F, Ao} B

pre—

C, MNC9| 43t #A& &2
o] Aljg el g=Fo] F7Fetol
o] Fof AJakglo] TNCeF MNC
Ao, o= HE FAE}
) Halet ¢p<0.00).

AN E o] F=F TNC 9 MNCof| J3k& & 4=
AA=E Yot 7] flalf Aol vo] 9l H5A,

Al, efgt FA, AfAz A7

O

ke e B 4



CHetEROtRISt=|X| Ml2PH 4%

B=9] o], Z-gAIZt
correlation&- ©o]-8-510] AFAIE v]aL 5l=t] A1AHot]
A2t A RRe] [-2Jgt At TAIE BTt ¢<0.05)
(GF 3). EAF 7 =20 of 5, Fk i, Algol A,
Xﬂ“ﬂ (nuchal cord) -7 w2 AHE ] 57, TNC,

MNC =, 7 #7H9] vl2a2 HAYHQl Kruskal-
Wallis testS ARE-Slo] BluSHGl=0] AHES T,
TNC, MNC HFolx] FAH O R oJu|Qli= Rjo|& Ho|X]
L ookort). wl] AbbE] (RE ofo]= 0, 1, 2 O F LB
g gHEA S A Zo2 Uiro] ZF 28 |25 AR
1R Q1 Wilcoxon testS Al3Y5F3lS o Atk of thslial=
A @ 2] F5; TNC, MNCoJ|A| FAZ 02 2to]7} ¢Iok
o), gigk FAlO] gt = AEY T VR S
J3k TNC, MNC Who] AH o= FofstA zfol7} Q)
ATt GE 4.

npAero = A E 9] B 712 ST TNC, MNC
count¥} 3 1, 20 Qli= ofy QIAEZHY INTAE
A5 98l 3 A4S AldskiEd AltE Y
T oot EARSE o FAA R ot |
= EHiRE A glolom, oAl At S5
(ml) =429 +0.0682 x EHHA| (902 T3 E|o], o] et
FA7E 100g 71 wimbct At E o] S-S 6.82cc7}t
7= 2= fnlskqick

712 Z73 TNCeF MNC =& ©o|-85fo] F4
= HA] ofn] Qli= W= HREEA fole glalen,
3] A)L- TNC (manual)=184.2 + 1.11 x EJ¥HLA] (g), MNC
(manual) = 73.6 + 0.44 x B (92 FHE|LIL, o=
EEHEA7F 100 g S7Fet wfatc TNC= 1114, MNG=
44 STtk AE ofnlskilt

—

o o = b ]
= 510 - P o 21=]
Thset Aehe Aw T BaolAle] 4857 Aok
e 5 S 3 A 5] 2] 25 1 10,11
OOO}: (_‘éL/\é, g &2%7 %T o ‘60:]/\(‘)] 0:?;1__9

%4 1%, Fanconi ¥18,"? Kosermann 232, 4
L A 0E, welRAe
Aol AP (bl we

Srolo], A Z/WIESIA 57} 7Rt 02 Hai
AERE A2, A7, A4 7L A 284z So=

3
ol

o o
e

2

Anc=tan oo = o [e N6} %o]
=7} RseA 8 Aol FEolAS 93t A

2ale] o|go i 41 9 4 glrhs A, Fojx} Zajo|
whe A, dpoleiso] ofzk helol ehdsiths A, Ael
ZE3} 947} RS 9 F/NZY] Tl B 4
olehe AT ) BE B4EEAR0IA 29 4] B
2% NSO B 7P FARE AT
k= A A o)A 4\1——7,‘—‘?_}3‘ (Graft-versus-host disease,
GVHDY'o] Htt= 50| et sHA|uh AHE 239
wHoR S5 4 Qs AR ool el o,
Al o]Alel=t] Hel= ARtE 2 A Wk opyel
AL E o] o} 40kg7} = = qalo]ur A9l
N A= ARl Algte] Stk Aol SUokP A& o)A A
7P T3t FAES ANE ol Fat 15 <107 73
A wro] ZAHF= Aoln, o] Adlkz|e] Aol T4
o204 o= 29 1/10 F<Eolth o] EA|Fo
RlofMe] 2ErA Y] FEde R Adge] e
20]2] B3l o]goltt o]alo| WA 3t G A3 427}
A= 1 kg 2 x 1070]2ka 7R 3chdE, o] 10, 35,
50~70 kg ] SHAfollA] A A17]7]0]| Zhet Tha7see]
2k2} 100%, 65%, 20%0]] Sekateka kel ick A4
Moz ofe] A Lol HE SSH AhRe) ks
ool AAEF Y =LA L] RO 2 o] H
|31 gl Arefolct.
ZZof ol4 A A AHE
]

ot

o

A =717 =2 A<
THZ AJUgAfe] gt o4 3 A A7 =€
71ee] AdE AT AldE A2 o de de 7
AthE HollA Bde Bolstey, iAol SHEA
oot ol 283170l AFto] QAL it of2
ATFEolM e 2ERAIES FdieE @Wol €7 flsix=
Adige] F&& o wol #= Aol $83it+= A=

- 358 -



OIAIE 2 721 MItHE xHF ol UM ZHFZHo| SefS DIxl= At

2144514 )
31]—;(4 o] W=

R

of, A AhEY] F& Loy 9 ol
491 WSo] AEolA gk
£ AN ofn] eejdl = AlAore] AE Ul

SA7E Z7ke) wek A Ee] S L S71E 57 J
™G MNcsq 47} B7hske @) AmaAle Bgo,

o) AT BAS T3 FEARAAE
HH 1‘3&01 AdEel FF 2 712 ST ING
MNCO] 45 93l W42 BAE )
Jones ‘é“*o A F —E‘:Jo‘ﬂ, T o4,
ARA f Aot Xﬂ EPEH ]’"rr*‘?‘, el A2k
#lo] 98 wusty
Aol dolet & Xﬂtﬂé g 1’41
gol, Aldie] Aol7t A5 3= Zﬂl‘ﬂ g9l ol F
she AL WAtk ANESE Ae) Zojoke] gy
=
Q)=

5".:_1\‘

ALSIEA, ARFEe Avhe oloh o
wro] ALf@e] o 2 TNC Ta} el 9
ér 2191 u} flel s @y i )

& 3& E?ﬂ— Jones ‘CZ,O
Aol o S E1 A A ) 70 i
Sto QAES BHSE ol 2l @vs T
ol, 81 of] 9180] 4o] 51o] of et pelof e
Ane myE Ao Az,

Yamada 9] Q1 23k Hhylol wfe} Alehale] okt
D34+ Hze] 2T vlmAGE, AL 2ol L
F7F WSS BArshal Qo vE MaeS ast
A gFot TAZE e AO= Y2, Nakagawa® 5-©
AFoME ARE F= Heshe b= Ald 2ol
BjRbA|, Aol A5 TNCE] 5 #P-oh= M=
A, Aot F4E, CD34+ A|229] 5 #9-5h=
HpE AR Yo, Ao AlF:
ol AdEe < 06"’\1155—/? CD34+ A|xzo] &
298z Hapoll Alel7F eE 7‘17‘40 al Qlon; o] a+*

A Zﬂ/\]‘} Al E o] Fa 3 AlZe] A BAE

/\ﬂo} Fr =07

=
o
gn
o
el
Jal
H
2

AN FEoIA] £ Qo] us] A} th ot
AOR 1ol A FHU4E AYsH BY WS Aol
#ol7} Ghe A O= AyzhEct

B 77k e et e e, 1= 249 A
A5 Hol BM7|2 =4 ING MNCY| 8 %

AABEL Qleke Holtk el Aot 4=
275}, fowyomeny 7158 71§13 ABFE
TR @ 5 i kel A W RIS ARG
A7 % Shukg XISk B vl $el7k ASE A
N coulter ACTdiff28= AH|= B30 &2 da] Ao0)=
xl—ﬂ]i /R]xﬂi Osu 1463:,1__ -ﬂr‘ﬂﬂo}x] Eo].o:] Ozsﬂ zj
e Wdgte wdsH "ok webd £33 Ad
T2 7712 FAHNA TAR ST A W ol
w A AE M 22 18k 2 gk o B
3k o] AulE AMGEE olfs 7] ST lole)
ol A= W91 Yol xt ehex] Bl 3 4 glo
o] Hul2 243t dlo|ElS FHMSE AGYS wol=
BAROR Foud doldrt hetAS Bls]
T]zﬂo]o%q A A ZE 472 243$F TNC, MNC
Sl HlHLA, Aot Ak AT BAPE QlsiAeh
couleer ACTA22 2% 5= AURAE 9l W
ik R ofuliE Hiote] §8 BTt ofef 74K
clafet ROl F7h EE fastl B ol
249 fAH R S FUS Ao WztE,
0|5t & uj 9o ojo} Tl ATE A A A5 B
247121 7158 el
o7 Azt=ELh A=
AT AGH] FE HEF W A
o, A%, wE A, ARk o], ol AR T
5 Bolglon], GUNESS BT Wl oloh
ghsao] SO, Tert Qi Akt el uiA)
5 7] htrhis oAl 1 elet Aolzt glom, fet
At A5 BelRar]e] 71go] AFEA gol,
HYTE TR 5 A 7)]AE B9l B
c}.
upAuRo B B Qo] AAHOE Aol Gl
5] go} A7-ATE lshy] SAsAle B 2

.

%2 Jo ¥
32 J&LL' il

- 359 -



CHetefotelst=

X M2H 45

AP A7t BRT Ao AZbEm, FF ]
48 oIl & FATE DI Az B
ohuet & o £akE WAl CFUGM 59| 471
=xo] Wag AoR ARE AF DM+ 7}
%23 lolm ol §EE so|iute] uet o Haty
A AE 2L B F o] £ A9FHE AES
Zrohh o] WL Zlolth ERF %A AFHEo]
R N P P
OF g i AP % BRT AOE ARHL

jus)
=
K
I

ane

re

1. Broxmeyer HE, Gluckman E, Auerbach A, Douglas, GW,
Friedman H, Cooper S, et al. Human umbilical cord blood: a
clinically useful source of transplantable hematopoietic stem/
progenitor cells. Int. J. Cell Cloning 1990; 8 Suppl 1: 76-89.

2. Broxmeyer HE, Kurtzberg J, Gluckman E, Auerbach AD, Douglas
G, Cooper S, et al. Umbilical cord blood hematopoietic stem and
repopulating cells in human clinical transplantation. Blood Cells
1991; 17: 313-29.

3. Laughlin MJ, Rizzieri DA, Smith CA, Moore JO, Lilly S,
McGaughey D, et al. Hematologic engraftment and reconstitution
of immune function post unrelated placental cord blood transplant
in an adult with acute lymphocytic leukemia. Leuk. Res. 1998; 22:
215-9.

4. Rocha V, Labopin M, Sanz G, Arcese W, Schwerdtfeger R, Bosi
A, et al. Transplants of umbilical-cord blood or bone marrow from
unrelated donors in adults with acute leukemia. N. Engl. J. Med.
2004; 351: 2276-85.

5. Rocha V, Cornish J, Sievers EL, Filipovich A, Locatelli F, Peters
C, et al. Comparison of outcomes of unrelated bone marrow and
umbilical cord blood transplants in children with acute leukemia.
Blood 2001; 97: 2962-71.

6. Bhattacharya N. Placental umbilical cord whole blood transfusion
to combat anemia in the background of advanced rheumatoid
arthritis and emaciation and its potential role as immunoadjuvant
therapy. Clin. Exp. Obstet. Gynecol. 2006; 33: 28-33.

7. Alaez C, Loyola M, Murguia A, Flores H, Rodriguez A, Ovilla R,
et al. Hematopoietic stem celltransplantation (HSCT): an approach to
autoimmunity. Autoimmun. Rev. 2006; 5: 167-79.

8. Rocha V, Wagner JE. Jr, Sobocinski KA, Klein JP, Zhang MJ,
Horowitz MM, et al. Graft-versus-host disease in children who

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

- 360 -

have received a cord-blood or bone marrow transplant from an
HLA-identical sibling. Eurocord and International Bone Marrow
Transplant Registry Working Committee on Alternative Donor and
Stem Cell Sources. N. Engl. J. Med. 2000; 342: 1846-54.

. Sanz GF, Saavedra S, Planelles D, Senent L, Cervera J, Barragan

E, et al. Standardized, unrelated donor cord blood transplantation
in adults with hematologic malignancies. Blood 2001; 98: 2332-8.
Ooi J. The efficacy of unrelated cord blood transplantation for
adult myelodysplastic syndrome. Leuk. Lymphoma 2006; 47: 599-602.
Ooi J, Iseki T, Takahashi S, Tomonari A, Ishii K, Takasugi K, et
al. Unrelated cord blood transplantation for adult patients with
advanced myelodysplastic syndrome. Blood 2003; 101: 4711-3.
Gluckman E, Broxmeyer HA, Auerbach AD, Friedman HS,
Douglas GW, Devergie A, et al. Hematopoietic reconstitution
in a patient with Fanconi’s anemia by means of umbilical-cord
blood from an HLA-identical sibling. N. Engl. J. Med. 1989; 321:
1174-8.

Gluckman E. Current status of umbilical cord blood hematopoietic
stem cell transplantation. Exp. Hematol. 2000; 28: 1197-205.
Sanz GF, Saavedra S, Planelles D, Senent L, Cervera J, Barragan
E, et al. Standardized, unrelated donor cord blood transplantation
in adults with hematologic malignancies. Blood 2001; 98: 2332-8.
De Felice L, Di Pucchio T, Breccia M, Agostini F, Mascolo
MG, Guglielmi C, et al. FIt3L enhances the early stem cell
compartment after ex vivo amplification of umbilical cord blood
CD34+ cells. Bone Marrow Transplant. 1998; 22 Suppl 1: S66-7.
Forte L, Migliaccio G, Sanchez M, Migliaccio AR, Passarelli A
M, and Amadori S. Effects of cell banking manipulations on ex
vivo amplification of umbilical cord blood. Ann. Ist. Super. Sanita
2000; 36: 333-42.

Kim HS, Lim JB, Min YH, Lee ST, Lyu CJ, Kim ES, et al. Ex
vivo expansion of human umbilical cord blood CD34+ cells in
a collagen bead-containing 3-dimensional culture system. Int. J.
Hematol. 2003; 78: 126-32.

Jones J, Stevens CE, Rubinstein P, Robertazzi RR, Kerr A, and
Cabbad MF. Obstetric predictors of placental/umbilical cord
blood volume for transplantation. Am. J. Obstet. Gynecol. 2003;
188: 503-9.

Yamada T, Okamoto Y, Kasamatsu H, Horie Y, Yamashita N, and
Matsumoto K. Factors affecting the volume of umbilical cord
blood collections. Acta Obstet. Gynecol. Scand. 2000; 79: 830-3.
Hermansen MC. Nucleated red blood cells in the fetus and
newborn. Arch. Dis. Child Fetal Neonatal Ed 2001; 84: F211-5.
Nakagawa R, Watanabe T, Kawano Y, et al. Analysis of maternal
and neonatal factors that influence the nucleated and CD34+cell
yield for cord blood banking. Transfusion 2004; 44: 262-7.
UM%, ZOIE, 0|58, 243, O14F, WHY 5. 20t $ £
= |/\1|i olAlg 9B MOHE Aol OjxlE of2f elxjol
o DE R SX]. 2006; 49(1): 76-83.

=

e
r°l'

[e]]
ao



OIAIE 2 721 MITHE zHF ol UM HFZHo!

USS 0| Qxtol BE A

'REXE

B3 2P A oA SI Al E AFell o] AP ] AF ol FFe & o A= Ak xSl diate]
otobr 1251k

AT 20031 8UFE 2004 29 Ato] 2 ARFQITo A APHZI S Woted o
3t 7)12S TEESHs 63 AT AL O dto] HEFHQl ATE Ald¥algict AT Ak
AHE, EAE R4 EAF A AR PR 3], FEETE of R, WFEARE Bk, Aol A 9l S4) A AF,
AAgor 2t & A AE7AA 9] A, kA, Al o], Al (nuchal cord) - 5 7158t AltE Y] T3
a3 AE o]4] Al AakEe] FFE Fi= AoR ARl FRANES (TNC) 2 FSAZS: (MNOYE As %
G7lmE el BAsAT

Azt AHE ANE Fol F7hetel whh TNC 9l MNCE] 4=I= 57} 81Tt (p<0.001). A|THE ] F<g, TNC, MNC}
ofg] A=) FBHAE EAE Hoke wf eint A7 Skl whek AltiE o] S, 42712 5747 TNC, MNC
£ BAACE fofobA Aol7t 9leS B 40 AT, AR tpo] Wl Al Alake, Abmo] E4F A Al %],
FemTt o, JFARE, 5 3, 29t 4 2RE e, ARgol Al 9 248 Al AlE Aol wRE 5 Al A2t
21} AlZE, Al Ao 52 AHE AF = 2 TNC, MNCe BASHA o2 ofn] 9l AAlS Rolx|= okgtet

Z2E: ANE A3 et FAZE STl whek SRR, o] Mol dEHd 1 €)9] ohE Ak S
A A Aol slslek

n]

fu

QAL QAR F AT
of et A] vhol 2 413,
F z

¢

O

i

:

FHD]: A, 2FEAE, S3AE, TEAE

- 3bl -



