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ABSTRACT

This study was performed to compare the differences between total fat area, subcutaneous fat area and visceral
fat area according to L1-S1 inter vertebral disc level in asymptomatic Korean patients with non-contrast
abdominal CT scan. The location of the maximum fat ratio of the total fat area is the total fat area measured in
male L2-3, L3-4, L4-5, female L4-5, and L5-S1. The location showing the maximum fat ratio of the subcutaneous
fat area is the subcutaneous fat area measured in male L4-5, and the woman is the subcutaneous fat area
measured in L4-5 and L5-S1. The location of the maximum fat ratio of visceral fat area was the visceral fat area
measured in L1-2 and L2-3 males, and there was no difference in visceral fat area according to the measured
position in females. Although abdominal fat measurement is common at the L4-5 inter vertebral disc level, fat
distribution varies widely depending on nationality, race, and gender. Therefore, it is necessary to analyze through
the research data which location to choose according to the research purpose, and to mention why the location

is appropriate.
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I . INTRODUCTION
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vertebral disc levelol| A &5 A WA S s)of st}
I ARFSFATEI ARk Wil S oz gk A
o = L1-2 =& L2-3 inter vertebral disc level©l| A
4% YAgAY WA L4-5 inter vertebral disc
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II. MATERIAL AND METHODS

1. 4794
20191 3€5-H 9d7bA] FAHAtdistag e A

7+ %1 Al ¥l (health promotion center)ES U

£9Q B5 CT A4S 3 A 20085 dide=
R 4

Ao AREHE CT HH|E 192-slice dual
source CT (Somatom Force, Siemens Healthineers,
Germany)S  AF83}91 o™,  Scan
parameter= ¥ 71 H(CARE KV) Ref. KV 120, #7
F+(CARE Dose4D) Quality ref. mAs 147, ZHEZ]
(gantry) 3] A 0.5 s/rot., 3] X|(pitch) 0.6, =] 1]
o] M(collimation) 192 x 0.6 mm, AH F7(slice
thickness) 5.0mm, Window
Abdomen, Kernel Br40 22|32 HE H A o FAIH
(filtered back projection) A7/ 5} 1 T

JIEL R

Forchheim,

5.0mm, Increment
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Alo]o] L Inter vertebral disc level(L1-2, L2-3,
L3-4, L4-5, L5-SDol A AAA Y W24 (em?), 3314

W oRAem), DA WHem)S SAs,
CT 3D Workstation® = Aquarius iNtuition Edition
ver. 4.4.12 (TeraRecon Inc., Foster, CA, USA) A}-&
atd ow xuko] ¥ Zh(threshold value)e -150 ~
-30 HUS. 2 38}l th.

3. A7y
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st o] A% ¥](maximum adipose to total tissue
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4. SAEA

=7 B2 PASW(PASW statistics, ver. 18.0,
SPSS, Chicago, USA)E ©]-&3}31 T}

L1-S1 inter vertebral disc(L1-2, L2-3, L3-4, L4-5,
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Kolmogorov-Smirnov test& &3t 474 HAE
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II. RESULT
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54.4A4), A2 Hek 1584 cm, A=
231 BMI H 3t 23.4kg/m® ©] A Th.

o 58.8 kg L

Table 1. General characteristics

M=SD (min, max)

Male Female
Agelyents) 52.8 = 1035 544 + 8.89
gely (20, 81) (22, 72)
. 172.5 + 6.110 1584 + 5.81
Height(cm) (160, 191) (145, 175)
. 746 + 1027 58.8 = 9.10
Weight(kg) (50.0, 105.5) (40.5, 91)
249 + 286 234 + 3.66
BMi(kg/m2) (18.4, 36.1) (16.8, 35.5)

2. AAAL HF, HIAE HH, JIFAE @A

Zke] o] Hlm
L1-S1 inter vertebral disc levelo] W& A A =4t
WA, IR WA, gAY |d 7ke] zpolE
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o
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L1-S1 inter vertebral disc levelol] W& A=+
WA 7ke] Zo]lE HlEt7] 915ke] Kruskal-Wallis
ARS Aldsidah. 1 A3 At gl A=
L1-2(M=252.22), L2-3(M=279.32), L3-4(M=292.04),
L4-5(M=279.51), L5-S1(M=235.70) 7}to|] EAH o=
frojgt  Zel7b Qe A= YERT
(p<0.001)(Table 2). =7}= 7} L& I+ Wilcoxon
rank sum testE &k AFFEA] S §F AT} L3-400 A
SAT AAAY AHo] 7HF =A dEwge
L.2-3(Z=-0.989, p=0.322), L4-5(Z=-1.281, p=0.200)°ﬂ
A S AAAY AT SAHSR folg at
olx= ¢tk Y& o® L1-2(Z=-3.120, p=0.002),
L5-S1(Z=-5.257, p<0.001) <= 2 et}

oAzl = L1-2(M=225.26), L2-3(M=252.48),
L3-4(M=256.29), L4-5(M=249.76), L5-S1(M=291.80)
el Fod Aolzk e AowE dEwT

(p<0.001)(Table 2). F7}= 2} 1&F ZF Wilcoxon

rank sum testE &3t "]’—61——%”—‘4% gk A3} L5-S19
A S8 AAAL WAo] 7HE =4 vEl o,
L4-5(Z=-0.886, p= 0376)01] A ESA AAAY WA
I FAALE FoF Aol T HEFoR
13-4(Z=-2.508, p=0.012), L2-3(Z=-2.606, p=0.009),
L1-2(Z=-3.945, p<0.001) <=° & v}E}sdu},
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Fig. 1. Box whiskers of the total fat area according to
the location of the local measurement.
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Table 2. Cruskall-Wallis test of total fat area values.

Total fat area (sz)
Male (N=645) Female (N=400)
M+SD (min, max) M+SD (min, max)
252.22 + 105.38 225.26 + 124.65

(27.4, 859) (32.9, 657)
123 27932 + 9.85 252.48 + 127.53
(38.6, 959) (48.9, 666)
L34 292.04 + 114.03 256.29 + 122.44
(53.5, 1024) (42.3, 722)
45 279.51 + 116.82 279.76 + 117.55
(522, 1027) (82.4, 747)
L5.51 235.70 + 95.07 291.80 + 108.90
(45.0, 846) (74.4, 661)
X2 34.156 20917
p 0.000 0.000

22 SsA WA 7he) Fpo] Bl
L1-S1 inter vertebral disc leveldl] w2 3]3}2| 1)
WA 7ke] ZolE w|wdlr] $135Fe] Kruskal-Wallis
A4S AFsA. 2 A3 g GAbel =
L1-2(M=90.188), L2-3(M=114.96), L3-4(M=153.41),
L4-5(M=170.24), L5-S1(M=148.80) 7}¢] EA 2 o &
fog Aol Ax Rem ey
(p<0.001)(Table 3). F+7}= 2+ & I} Wilcoxon
rank sum testE &gk AFFEA A} L4-5oA SH
gk e WAo] M = UBga e o=
L3-4(Z=-2.210, p=0.027), L5-S1(Z=-2.496, p=0.013),
L2-3(Z=-7.192, p<0.001), L1-2(Z=-9.815, p<0.001) %=
o= et

oAzl = L1-2(M=127.24), L2-3(M=153.39),
L3-4(M=164.84), L4-5(M=193.91), L5-S1(M=212.09)
ol fel@ Aok dE Aewm vehdn
(p<0.001)(Table 3). F+7}= 2} 1&F I} Wilcoxon
rank sum test® &3¢ AFFAlS g A¥ L5-S19
A 583 vt A WA o] 7PF FA UEls o,
L4-5(Z=-1.730, p=0.084)°l A =43+ 3] 3}x"} W2
I} FAHSR F3 o= AT HeoE
L3-4(Z=-4.254, p<0.001), L2-3(Z=-4.966, p<0.001),
L1-2(Z=-6.952, p<0.001) =2 = L}E}S
Avpdon AaAw uAe] AoAu S wol
A= EAF L4-5 inter vertebral disc level©l A
Ao vshAY WA oI, oz L4-5, L5-SI

!

e

e e

inter vertebral disc leveloll 4] S43% 1] s}x) 8l HA

ol .
Table 3. Cruskall-Wallis test of subcutaneous fat area
values
Subcutaneous fat area (cm2)
Male (N=645) Female (N=400)
M=+SD (min, max) M=+SD (min, max)
L1-2 90.188 + 65.02 127.24 + 72.8
(12.9, 620) (22.4, 415)
1223 114.96 + 74.65 153.39 + 72.5
(21.7, 698) (39.9, 446)
13-4 153.41 + 81.99 164.84 + 76.8
(35.2, 749) (35.9, 478)
L4-5 170.24 + 91.32 19391 + 84.1
(31.8, 793) (67.3, 534)
L5-S1 148.80 + 77.66 212.09 + 81.2
(34.5, 702) (61.0, 498)
x2 161.889 68.314
P 0.000 0.000
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Fig. 2. Box whiskers of the subcutaneous fat area
according to the location of the local measurement.
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23 WA WA ghe] Zpo] HluL

L1-S1 inter vertebral disc leveloll w2 ujj7g=]w)
WA 7ke] zlolE v uL3Elr] $8Fe] Kruskal-Wallis
A4S AFsilth. 2 A3 i gl =
L1-2(M=162.03), L2-3(M=164.35), L3-4(M=138.63),
L4-5(M=109.27), L5-S1(M=86.9) Z7Fo] EAHo=
feld Aok Qe Rem  duun
(p<0.001)(Table 4). F+7}= 2z} 1&F I} Wilcoxon
rank sum testE &3t ALS A3 L2-394
4% WA wAe] s FA dEisoH,
L1-2(Z=-0.147, p=0.883)°ll 4 =43 U&= w3
I} FAHCR Fo7 Aol fIATE HeoE
L3-4(Z=-3.699, p<0.001), L4-5(Z=-7.630, p<0.001),
L5-S1(Z=-10.219, p<0.001) s=° = L}E}S:

ool 4= L1-2(M=98.02),  L2-3(M=99.09),
L3-4(M=91.45), L4-5(M=85.84), L5-S1(M=79.70) 7}
o] FAHLE F3 Aol7t fle Aow Ehytk
tH(p=0.644)(Table 4).

v oz A wAe] AojAue s wol

= Y A= A} L1-2, L2-3 inter vertebral disc level

AN SAT WFAG Ao, AAxp= 54 A
=

WA mA o] 2ol glvt,

=] o F
s g

lr

Table 4. Cruskall-Wallis test of visceral fat area
values.

Visceral fat area (sz)

Male (N=645) Female (N=400)

M=+SD (min, max) M+SD (min, max)

Lo 162.03 = 63.29 98.02 + 63.2
(14.5, 313) (10.5, 245)
123 164.35 + 61.77 99.09 + 65.7
(14.7, 303) (9.0, 297)
L34 138.63 + 57.65 9145 + 572
(172, 317) (6.4, 282)
" 109.27 + 43.14 85.84 + 442
(15.8, 254) (1.1, 213)
L5.s1 86.9 + 3131 7970 + 36.5
(10.5, 207) (13.4, 178)
X2 176.856 2.503
p 0.000 0.644

S I -

1. - R
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Fig. 3. Box whiskers of the visceral fat area according
to the location of the local measurement.

IV, DISCUSSION
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$]35ke] L4-5 inter vertebral disc level=
1 APAFE ALSATEPP A nk thE A
oAM= AWSHAH YAE L4-5 inter vertebral disc
levelS AEst o] f5 AFshA okt o)y
gk o] = glste] CTE o] &3 HF A WSA ol A
L4-5 inter vertebral disc level®]
AA N Fk=k= 9ol £k L4-5  inter
vertebral disc levelol| 4] B WA S st A
A5 gk o]fFE AR L4-5 inter vertebral disc
level, umbilicus, iliac crest:™= Aol W=wl3 2 B
Aol #9m 8 wak AA 22 A (total tissue
area)ol] e A2 (adipose tissue)2] FHU] H|E
HlthE Aokl

B Aol HA L2 L1-S1 inter vertebral disc level
of w& AAAW HA, seAg HA, A
WA ZHe] zpolE MlaL #A st HiA WA S
7= A E Sotr iz g Aoty WA Ty
Ao uwgl L1-S1 inter vertebral disc level(L1-2,
L2-3, L3-4, L4-5, L5-S1)ollA] A A4, 935t
A WA, WA WAs SAsIh

&

R

i

A A A HHE A 9] inter vertebral disc level 7+ =}o]
£ vt A3 dAbe A= L340l A S4s A
A Aol 7Y = Vet e, L2-3(Z=-0.989,
=0.322), L4-5(Z=-1.281, p=0.200)°14 =43+ A
WA SAH SR g Aol gl )
o % L1-2(Z=3.120, p=0.002), L5-S1(Z=-5.257,
p<0.001) =2 = yERT o Ao A= L5-S1oA
4% AAAT WAl b EA dEhwton,
L4-5(Z=-0.886, p=0.376)°14 =743+ AAA HH
I BAHOE Fog Aol gAUTE HHeoE
L3-4(Z=-2.508, p=0.012), L2-3(Z=-2.606, p=0.009),
L1-2(Z=-3.945, p<0.001) <=° 2 }Elt}. Ao
2 AAAE HAY] HAALHE Hol= A=
WA} L2-3, L3-4, L4-5, 9=} L4-5, L5-S1el A =A
&k AAA L WA o]t}

A"U

9] 5}A W ™A 9] inter vertebral disc level 7F 2}9]
E Hagk A3 FRpel A= L4-50004 SA4 ¢ I)s
A WAel g A YERIL Hao=

L3-4(Z=-2.210, p=0.027), L5-S1(Z=-2.496, p=0.013),
L2-3(Z=-7.192, p<0.001), L1-2(Z=-9.815, p<0.001) ==

o8 YERth oAZo A= Ls-S1olA4 543 st
A Aol 7 = A YEFRE e, L4-5(Z=-1.730,
p=0.084)cl Al =4 F3HA WA FAHOR
frolgk Apol= gldth TR o R L3-4(Z=-4.254,
p<0.001), L2-3(Z=-4.966, p<0.001), L1-2(Z=-6.952,
p<0.001) =02 et A3 o® ua A W
=K %JFHXWH]—E— o HAE FA L4-59A]
st EI%M RE=
W= 8 A 9] inter vertebral disc level 7F x}o]
wgk A g@Rpe A= L2-304 SA g W
A WA o] 7 A YERRE oM, L1-2(Z=-0.147,
p=0.883)c1 A S8 WAL HAH} SAHS=E
et Aole= QAT O E L3-4(Z=-3.699,
p<0.001), L4-5(Z=-7.630, p<0.001), L5-S1(Z=-10.219,
p<0.001) o= UYERTE oAt A = Li1-2
(M=98.02), L2-3 (M=99.09), L3-4 (M=91.45), L4-5
(M=85.84), L5-S1 (M=79.70) 7+ SAZH o2 9
3l 2ol 7t Yl Ao R vENTHp=0.644). A3}Z
o= WA WA HUAWHE Hol= 97
= ©@2F L1-2, L2-390 4 S48 UdA WA oH,
Azt= F4 A 2 WG WA Aol
E/\)\}\I:]'

-

CTE o|&3 HF
vertebral disc levelol] W} A A% ,
WA, gAY HY 1 gE zpolE B o=

2 ) -
AW WAE 548 AQA, A WA wi
A WAL 24 AAAe] el ozl
AW BE 4L vebd Bast vty 47
oh S, B ATolA gl we B AelE 1
AAW WoAE FA, AF ol weh FAE 2
Aol AT UAAte AW BE 54l w
2 By S AT A9 ol fol el AF
@ hast dota 44

V. CONCLUSION

L1-S1 inter vertebral disc levelol] W& A%
wA, IR WA, g dd 7k zpo)

ol

s
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o}
=

il

HlaL EAste] HojAHE A4S 7HA = 914
obi A HAAWY WA HYAWHE Hol=
YA += @A L2-3, L3-4, L4-5 inter vertebral disc
level, @A} 14-5, L5-S1 inter vertebral disc level, 3
stAI WA o] HAWHE Holx X HA
L4-5 inter vertebral disc level, ©J *} L4-5, L5-S1 inter
vertebral disc level, WA W A& o] H A W&
Hol= 91X+ YA} L1-2, L2-3 inter vertebral disc
leveloll A SA g WA AA oW, ozp= 54
AA el w2 WA mAe] o= gl
A3E FFARY CTE o] &3 55 A4
o 4] L1-S1 inter vertebral disc levelol]l e} A<
WA A, SskA WA, WA WA g gE A

AN

o] & HIt}. L4-5 inter vertebral disc levelol| A &5
A E5S sk Aol drutdo|A|ut WAE =4,
AF, A4 S

=

g ek FAE A Akl wef
22 5S40l gEL 2R Ay E A
ofd x5 At ARMA AT A=S 3

A7k AT ool vhal A
3
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