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- Evaluation of Gestational Diabetes Mellitus Risk Factors Using Abdominal
Subcutaneous Fat Thickness for Early Pregnancy in the US Imaging -

= 2] 253t o8l SAE kel B5 9skAFA(Abdominal Subcutaneous Fat Thickness;
ASFT)9} 1x157] W sl Qlald@dia(Gestational Diabetes Mellitus; GDM)9}e] 3#43S Elskal GDM o=
< I8k ASFTY] 7S golraral 3pgirt. 280678e] S o= Qilxr] ASFTE 48t & dA57]
GDM AHAAKS0 g OGTT) 140 mg/dL oPdE& IHTFEOR APgslar ARy, dAl A A=, Al &
A== 37 vlal 43190 ROC 2418418 0|85t GDM dl&2 €8k ASFT9] cut-off valueES A5}
ook, Akl oAl F AEEviEke JAEY] GDME BEAo] giler, il A AEdBERIet daxT]
ASFTE 47 GDM 19|grellx] 2u|dE 2folE Hirh GDM ol&S 913k ASFT2| cut-off value: 2.23
em(AUC 0.913, Sensitivity 76.19%, Specificity 93.7200)2 Z2AsI3ItE dAlzr] xeulg2 =49 ASFTE A
7] GDM <55 I3t 583k AB=2 F-8317 F7H=ATh WA ASFTE= GDME 2719 Q12jsk=t] Jlojx] B
ZAR]] IR B2 8 F ds F o2 AlEH,

g . e, Al A AR, 855 ST

. M = (eclampsia) & 52 9= S7H7IH, Blojd Ao}

L Adjollarge for gestational age; LGA)S H]E3t 114

A Al A (Gestational Diabetes Mellitus; GDM)& & 2| E01&E=(hyperbilirubinemia), AZ8Z(hypokalemia),

Lol BAglo] Al Foll WAEAY A5 A2HE FEA AYFajrhS(erythrocytosis) & 47| o|¥E0] =obxl

(carbohydrate intolerance) &= JOJ&|m] ¢4l Fof WY Rl BaE s Qlok, whebA GDME ] oj&skal =7] 2
o Wi = W ol(Imparied Glucose Tolerance; Asle AL ZQsjc?,

IGT) = W3] e85 59 shtolrh, AA 4hie] 3~5% U9 ] GDM 2Iehsl7| f1gt AAR= A8 AKscreening

£ AA8t GDMe| =&d A E4F & o] A v test) ZA] AT 24~285 Ato] AARe} Aglo] 50 g

A2% G (Type 2 diabetes) AL 7F5Alo] oA A+ 55 HAKOral Glucose Tolerance Test; OGTT)S

o Ao A4 GDMS AR} (pre—eclampsia), A7 AR}, ZE(Diasol 50 g)= A & F XX F &
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= AtEAE, A A AAFA] S, 7
g, H|7Hobesity), ¥4l F AE57F&(weight gain; WG)
5ol 9o o] F 7 & A= v|vtolth, HRR &
2 1)} A W57 (Abdominal Subcutaneous Fat Thickness;
ASPT)} -2 ARRHAZY SIokan el ole
ASFT 2709] 7P ARt e wh e A Bl
HCT)OI AR T740] Aol Apgele, XA o) SlFle
2 AA ddollA dAaRoA L5l ol= TAZE QT
ojof dlell 25T PAS o83 ASFT S XA &

of glalo] glom s sk S 4 Qleke el
A QAR -g3A AHgT 4 k. E3 IO 2 &
S} 243 ASFT Afo]o] Aabao] Stk e durt
¥ o] olo} paiEl ATSo] A% AL 9 AA
0]1:]—9«10).

webA] £ Aol QAHRE TR QART] 28
shoiape] ASFTe} 9J41%7] GDM Welat Bl QlxiEe)

= RIS
Ayge EXAsla GDMO Z7MHA oS BA|AEA
ASFT9| 7|&2 AASHaLA} jht,

AR Theo] w4 Aasgom AL AT
a2 e theah AoFg, 1.

1. AR0e

20159 19 — 2016'd 2Y97}x] FAAA 1Y ARl
ol A AP A7IHXE W= A4lZ7] 11~145 Ato] Thefjo}
oA (singleton pregnant women) 28652 thAto 2 3}
Fom, il A A PAF7] 24~28F Alo] AlF= =
Aelol WiskaRe: TekAT), PUTER 223 2 GDM 1L
B 639 BIE AR YAFINE AT oAt 4
A2 (Last Menstrual Period; LMP)S 7|&o 2 Al
TE APl 7o) A2d, A2 FiE 7H 4t

2. A
1) B mSEEA(ASFT) 37
22712 0|93t ASFTY ZHL A Wk AR
5 l(supine) FEfollAl FHHO| it IHYE = o7
(expiration) 'Zoll B A 1 cm F9jol|A o] R EHI &
ZlZ(rectus abdominis muscle)7}X]2] 2|t Zlo|& Ftt
2FH(longitudinal scan)d}e] FAS ESIITH FESH

JAbol| A ASFTE 2o ZA4s1qch(Fig. 2)".

Studies identified from electronic
databases by first trimester pregnancy
(n=286)

ASFT measurement
Pre-pregnancy BMI

Perform 50 g OGTT screening test

Weight gain check
by second trimester (24~28weeks}

Control group GDM high risk group
(n=223) (n=63)

GDM diagnostic test <«
(100 g OGTT)

Fig. 1 Flow chart of experiments

Rectus.abdominis muscle- b .
- O

b “':.\‘- = T
s

e “SE5a% Uterus wall

e Placenta

Amniotic fluid = &=

Fetus

Fig. 2 Image of abdominal subcutaneous fat thickness
measurement by early pregnancy
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GDM 11913l o5& 913 SHHSEY F-3& cut—off
values AAsI1 HE=E H71517] Y5 ROC(Receiver
Operating Characteristic) ZAE4S A|3Ys}5i o atA
SPHZ (area under the curve; AUC), W= (sensitivity), &
O] = (specificity) & AFEsIAT A4 242 p—value
0.05 "Rl A5 7|eo &2 Wstelon, e FAA
@)= MedCalc Statistical Software Ver 15.8(Ostend,
Belgium)-2 AF§3hich

. 2
1. CH&AHKLe] Bt EM
AR} 2861 2 GDM AlE *}(50 g OGTT)olA &

2L 223%(78%), GDM IO HEL: 631(22%) 0.8 5
FEQoH, HA AtwdAg et 3 44+3 .65A4(23~41
A= ARt GDM LBE Aolol FoIg Hol
Ho|x] &FtH p=0.863).

Al A AA| HH BMIE= 22.0212.93 kg/m’(18~30
kg/m?) O AARAZTL obrlolel 71E Vo] utel A7)
(overweight) 25%(8.7%), A A|=(normal range) 1629
(56.5%), MA|Z=(overweight) 997 (34.6%) 2 E-H35}% T

Table 1 Demographic characteristics of normal and GDM

high risk group (mean+SD)
. Control group  GDM high risk

Variable (7=286) (=2 293) P (/7:6?8) 0 value
Age (years) 32.26+3.66 33.06£3,58 .803
BMI (kg/m’) 21,54%2.66 23.69+3.27

(185 18.1240.13 18.1510,07

18.5~229  20.47+1.20 21,10£1.29 1

> 23 24.97+1,67 26.07%2.37
WG (kg) 4.6422.18 4,99£2.60 069
ASFT (cm) 1.7440.32 2.6210,54 .001

BMI: Body Mass Index, WG: Weight Gain
ASFT: Abdominal Subcutaneous Fat Thickness
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— ASFT
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Fig. 3 ROC curve of pre-pregnant using predicting GDM
measured BMI, ASFT in the ultrasonography

GDM 19jdwto 2 AdE 639 5 A4S 279(3.2%), 7
A% 2778(42.9%), LA% 3478 (54,0%) O A5 4k
I HlEo] thE fHET =3UTHp=0.031). ¥4l 5 HA A
FZ7VFS W 4,72 kg(0.1~12.0 kg) O = AT 2 oL3t
GDM L= f-2JRt 2o |5 HolA] §ketom(p=.069),
ASFT:= AA| B 1,94 em(1,00~4,06 cm) & AAF 2
I GDM ILJFTE Abolof] SAF SR oJn] Q= Afol& K
AtH p=0.001)(Table 1),

2. ROC 3d&4

GDM IL9FTS 5T 4= %= a3t cut—off value
S E=E317] $I8ke] ROC Al B4 A8t o (Fig.
3), SHHTEL] FASHHZ(AUC), WIFE, Eol=g
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Table 2 ROC analysis of parameter as predictor of GDM high risk group

Variable AUC Sensitivity (%) Specificity (%) Youden index

Age (years) 0.565 41.27 72.65 0.139

BMI (kg/m’) 0.694 74.60 57.40 0.320

WG (kg) 0.526 33.33 80.27 0.136

ASFT (cm) 0.913 76.19 93.72 0.699
BMI: Body Mass Index, WG: Weight Gain
ASFT: Abdominal Subcutaneous Fat Thickness
AUC: Area Under the Curve
sto] geteo] x|z o g5yt 11 A YAl A BMI 7] GDM Ak FolsHAl S7 At A7 lsleH
21.67 kg/m”(AUC 0,694, T 74.60%, S°]%= 57.40%, 03 9oIE 2g3ttal Ruskdol™? | shAa 2 o
Youden index 0.320), ASFT 2,23 cm(AUC 0,913, 1% Tl A= At dFo| F71EE GDM AR} AL
76.19%, E0]% 93,72%, Youden index 0,699)% ZAA3} SOI51A] ke AE R AHp=0.863). YAl A A& FA]
SeHTable 2), ol QlojAl GDM QlAfeh Refet Aolg uson 53

Xt
=

V.

A=(GDM) 9] VI Uhelol 91, A1 Tia
w7120 afel Hol7k GOt HE 1~10% Aol 1
. GDM RIEFe] b3 e-e Z4klae] el Ahuol ugh
27} 59 ol st} F7hska glek. ol ola) ¢4l
J ol BT THF WAE 28 F7bse w3t
dolelAlE 24 A EFe 5 ofel 7hx WAl Wk
52 FUA7|EE GDM $1B IRt &t ofjge HAl)
) 9._?5‘]—1:]—14‘15)

ox H H X

GDM—J 7}?4 HHEshE Ao 9 Al 24~98% AJo]o|
50 g 73 FH-8t 74Al~ ARYste] Ed=EA]7 140 mg/dL
ol A] 100 g A7+ G538l HAE A8 8]— Ao|t} o] vt

M QAIF] ol ARsHe BALE GDM §1IAE
HEoheS: A glom tfi QeI o] AL ot

231 gick. ST QA1) ofo] F3kE AL GDM
S1RIAE 2o WA ofch Al FhyFe

-

L

i

A Al710] whehA = ?& Y b 3%01 H$-=]7] wftol
GDM 3 QIAE QI3 Atu}ba] SH 28 oufslad 27|
X#%’ﬂ‘d JJrﬂﬂ HOWOWDPG)

&3l GDM Y& QIAte} T 0}01 27101] 041

o

i
=

olszoiA] giet.

FA 7L JAlE

TAFAA G GRS W ATHE B ATHp=0.031). o]
L 94l A ATVt GDM SRR ool Fade
ARFB] 3L Qlek, gk AL} MR E wlgkol AL ¢)
A F AFEZ717E e ) GDM YAAE fuarsiri=
ANe vhgoE B AN AFE7 I GDM Ao}
o] PeAS AmBgrott folet Xoli WA Tt
(p=0.069).

Joll Glo1H -8k seek, v
X (maternal obes1ty)9Jr GDM & e1A=x}o] AbatkA
] dEA 9lon E3] B (central obesity) A%
QA1E7]0) AlsiER GDMe] PRSI 2 R o)
OF, ool 2 TN GIAIF] GDME WAL
RS FolA 7P 22 24 Helsor B S

ot A} BR9iet, 11 At o dRkE FollA iz
ZA = ASFT =77} GDM 2] %?ﬂi ZIMN 7= 7 2
[0lo] H& oF 4= ot 3 Wl thite 2 3 e}

uws) BORE o) Bl owab HSE AE By
o, Z) A0l ol Selutet AmelA] | A 53
S Uehyeler.

GDM ZI5ke] ol A|F2A] B71ol4 ASFTE GDM 31
Sl fLofat HolE Lehu] Z7ks(p=0.00D),
EG 7|EATE] ARG BRu|e AE2 BMINOE B
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Evaluation of Gestational Diabetes Mellitus Risk Factors Using Abdominal
Subcutaneous Fat Thickness for Early Pregnancy in the US Imaging

Changsoo Kim"-Sung-Hee Yang®-Jung-Hoon Kim"

D Dept. of Radiological Science, College of Health Sciences, Catholic University of Pusan
? Dept. of Radiology, Ilsin Christian Hospital

The purpose of this study was to investigate the relationship between abdominal subcutaneous fat thick-

ness(ASFT) and maternal gestational diabetes mellitus(GDM) measured by ultrasound at period of

pregnancy. We compared maternal age, pre-pregnancy body mass index, and weight gain during preg-

nancy in 286 pregnant women who were diagnosed with early pregnancy ASFT and high GDM screening

test(50 g OGTT) of more than 140 mg/dL. ROC curve analysis was used to determine the cut-off value of

ASFT for GDM prediction, Maternal age and weight gain during pregnancy were not related to GDM in

the mid-trimester and pre-pregnancy body mass index and earely pregnancy ASFT were significantly differ-
ent between normal and GDM high risk groups. The cut-off value of ASFT for GDM prediction was 2.23
em(AUC 0,913, Sensitivity 76.19%, Specificity 93.72%). ASFT measured by ultrasound in early pregnancy
was useful as an important index for predicting mid-trimester GDM prediction. Therefore, ASFT can be

used as an auxiliary diagnostic index for early recognition of GDM.

Key Words : Gestational Diabetes Mellitus, Body mass index, Abdominal Subcutaneous Fat Thickness

40 Journal of Radiological Science and Technology Vol. 40, No. 1, 2017



