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The purpose of this study was to predict abdominal obesity with 3-Dimensional computed tomography (3D CT)
measurements of kidneys by analyzing the correlation between kidney sizes and abdominal obesity level. The
subjects were 178 healthy adults without underlying diseases who had a comprehensive health examination at the
Health Medical Center of Jesus Hospital in Jeonju. Abdominal obesity was measured by CT cross-sectional image
at the level of the umbilicus and divided into visceral fat area, subcutaneous fat area, visceral fat/total fat ratio.
The average comparison of kidney sizes classified according to abdominal obesity were performed through
one-way analysis of variance (ANOVA) and Scheffe test. Pearson correlation analysis was performed to correlate
all measurement values. The results of kidney size ANOVA analysis according to abdominal obesity were as
follows. The means of kidney measurements according to visceral fat classification were significantly different in
all kidney measurements (p<0.05). And in case of subcutaneous fat classification, the means of kidney
measurements by 3D CT of the severe obesity group were significantly different in the right kidney width
(p<0.05). In case of visceral fat area/total fat area ratio, the means of kidney measurements by 3D CT of the
severe obesity group were significantly different in both kidneys width (p<0.05). Pearson correlation between
kidneys measurements and CT abdominal obesity showed that visceral fat area had the highest correlation with
the left kidney width measured by 3D CT (r=0.467) and subcutaneous fat area had correlation with the right
kidney width measured by 3D CT (r=0.249). The visceral fat area/total fat area ratio had correlation with the left
kidney width measured by 3D CT (r=0.291).
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II. MATERIAL AND METHODS

1. A=

H Rk g A7) SA4 AHEE
AR deEd ZHdEEEed
Review Board, IRB)2] 5%1S& & 53le] 34 o=
2 A3 THIRB No. 2022-11-073).

Ao i ke 20214 11 %
109 149712 AF A58y A%

3z} GAAA}

3] (Institutional

AEEH 20221
FAlE o A =

o= Aol skt

2. 49 Y

2.1 H]¥F A%

=] A ASS AW, vel, 7], As, WC
& S48 wee AebskAl A AAldlA H st
A S=59 =8 5o ST waded
A SAEAT 2 ATelM = Bl AEE WC, Al
¥4 (Body Surface Area, BSA)¥} BMI, &5 H|7t

= (Abdominal obesity), U7ZA]
area), ¥]3}4]

"% (Subcutaneous  fat

o -3tsit.

W5 (Visceral fat area)E
(1) BSA S

BSAT Mosteller, R.D.oll &3] xotd A
AT e A Asa S
T3t ol Faln

BSA(m?) = (Height(cm) x Weight(kg)) /360072 (1)
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(2) BMI A3

BMIE= M AR 7]5(World Health Organization,
WHO) 7]l 93} 18.5 ~ 25.0 kg/m?e|™ A4} A
%, 25.0 ~ 30.0 kg/m*o] A F, 30.0 kg/m* ©] o]
W gtz BREAT B Afd s didate A
T 2GS o] &3t thed o] it

B]lﬂ(kg/m2) = Weight (kg) = Height (m) < Height (m.) (2)
20, ¥R ABBEEAR A4}

go.Top, Simens, Germany)E AMH&3F313L 120 + 20

kV, 200 mA2] X FAIZASE 2 mm oY

B2 3 (transverse thickness)S 53T &

T CTE ©] 8% & 2 hdare] 4949 =

Al A 2357 AF2 55k 2954 A
S s

2o 873} FE 5ol
A

Kl

Fig. 1. Cross-sectional image at the level of the
umbilicus.

29} ol Behe AR K ugAY WA,
2me sAY o TRsn g4zel Wy

2 Aoty &= AW HHys JjEe=
10,000 mm? ©]3F= AAF 10,000 ~ 20,000 mm*=
s

m
B WA HIR 20,000 mm” o ge F5 W

A

T

IRhoz Aelaglry wnhet the)

o] AAFsI o™ 30% ol3HH A, 30% ~ 49%= 7

= R 50% o] e FF wmhoz Aol stk

B

Fig. 2. Distribution of visceral fat area(red area) and
subcutaneous fat area(blue area) divided by the peritoneum.
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3D, Infinitt, Korea)= © o]

Rendering, VR) 7| o 2 A FA3IA T} oju F&
of AAd¥ FHEE= 1 Ade] HFEo] QtHLEE
HUS i3 =515 71 99]5= 140 ~ 340 HU, =

51 %= (opacity) 1= A3} th

Fig. 3. (a) The maximum length from the upper to the
lower pole of the kidney on the lateral side of the
abdomen, (b) The maximum width perpendicularly to
the maximum length of the kidney.

T2 Hol dol(XF)= Fig. 3-(a)7 Zo] A
| E{(digital meter)= -9 FHAA FEo] A
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2 3} X 2 738(SPSS 28.0.1.1 for
windows, Chlcago, IL USA)S ARSIt o)Ak
o] AA AZFL Ve TAZ EAs%la, 4 1
o FF HuE SHFE ttestZ HAIA . WY

o

A=l vt AE Tela 55 HvE Y=o
wE FE ASA Y] it vlae ] B
4] (One-way analysis of variance, ANOVA)S A] 2§ gt
¥ Scheffe AHF- AAS AT F& ASA

CT &4 Bvt =4 7o) Aa#A= Pearson &

PAFOE ol ke, old FHAFw7H 1 7
NeFE B FRAAL AeS AoHgn
gl 0.0smtH Fom FAHOR folg Ao}

st i sigit
1. RESULTS

1. AA AS¢ 23

A t)dAre] AlA| AlZe] Ay} Table 137 2t}
A oS Wt vol = 54.0 £ 111401 A
ol we JAd 3 o] et vhol= A2 537
+ 10741, 543 + 12.041°] AT}

Table 1. Results of body measurements in subjects

A kY] Ht 715 166.1 £ 8.7 cmo| AL
A3t oA Het 7)1+ 242 1705 + 6.9 cm, 158.4
+ 58 cmo| Atk A Aol H AT 68.7 +
134 kgollar A oA it AT 244
743 + 124 kg, 58.9 + 83 kgolth A tharx}te
W BMIE 24.7 + 3.3 kg/m*o]lon @A 3} oA
o] it BMIE= 217} 255 + 3.1 kg/m?, 23.5 + 3.3

kg/m?*o] ATk A Akl HiE WCE 80.1 + 9.5
cmol o HA 3} oJ e Hi WwCE ZH7 839 +

8.3 cm, 73.4 + 7.7 cm®| Ut} EEWLEL HF 54
Aol G oA AtolellA] BE A xEC] A4
o2 fFogt AolE HT

2 32 ASA 4 WY ARsel BE JF vz
A gAE N AgEel we AT, 4%
L FF NWTOR BRG F IR A/

ANOVA= H|ugk & Scheffe? AlS #HA

g Atelell 27k zte] P °li’i£“1
73

Table 2. The average comparison of kidney measurements by

3D rendering with visceral fat area classification in transverse
scan CT

Mean + SD
Total Male Female p
(N=178) (n=113) (n=65)
Age (year) 54.0 £ 11.2 537 + 10.7 543 + 120 0.725
Height (cm) 166.1 £ 8.7 170.5 + 6.9 1584 + 58 <.001
Weight (kg) 68.7 + 13.4 743 + 124 589 + 83  <.001
BSA (mz) 1.8 + 0.2 1.9 £ 0.2 1.6 + 0.1 <.001
BMI (kg/mz) 247 £33 255+ 31 240 +33 <001
WC (cm) 80.1 + 9.5 839 +83 734+77 <001

. Visceral Mean SD
Kidney fat N (cm) (cm) F P scheffe
Normal (a) 60 10.4 0.7
Rt Mgy 93 107 07 7212 <001 cb>a
ength
Severe (¢) 25 11.0 0.9
Normal (a) 60 4.6 0.4
Right .
Wiﬁth Mild(b) 93 48 05 1365 <001 c>b>a
Severe (¢) 25 5.1 0.5
Normal (a) 60 10.7 0.7
lLeft Mild (b) 93 10.9 0.8 6.105 0.003 c>b,a
ength
Severe (¢) 25 11.4 0.9
Normal (a) 60 4.8 0.4
Left .
wifith Mild (b) 93 5.2 0.5 17408 <001 c>b>a

Severe (¢) 25 54 0.5
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3D CT= AS53 = T2 doldA &5 HIRt

Wik A= ownke, F5 okt g Apold]
el e 'd x}°17} Aem A= vkt Gdsr Ab
ojolli= el zkol 7} gllTh 3D CT= A5T #
5 32 Lﬂﬂlow FT AT, AE v, A
i Afolell ol gk zhol 7k AT wEkM W A
¥ 2 A7F A

m
=
o
o
ox
‘in
=

Tt 3
7S ANOVAR H]1l 2 Scheffe? AFS- 7143 2
= Table 33 #t} 3D CTZ AZE $= I
Aol T35 MRk, %‘E H| Rk, At Apolof
zfol 7} iRt} 3D CTE AS3 5 T2 yH|+=
=5 Ay A= l&% =% vy Akt
Atolol] ol st Apol7t o™ HE wvkty A4
gt Atolell= f-of gk o] 7k glSlt 3D CT= A
=3 #5 TR dole F5 WU, AR Hmia
42t Abolel el gk Apol vt %*Q*E} 2 A
=3 #5 T8 Yhle 55 Hv, ma,
2t Atolell frel gk o] 7h glitt. anm 9] 3}
Aed wet s E7FE 4 3D CT= AS

Z ynjo gk A oE fFogt 2o

Table 3. The average comparison of kidney measurements

by 3D rendering with subcutaneous fat area classification in

transverse scan CT

4. FE ASA E vvtEd wE P4 HL

A g AE BIRbeel] whet AR,
o HRhroew et I 4719 A+t
ANOVAZ H]al 2 Scheffe® A% AAE A}
Table 49} T}

AL Hw

M

rr mlo

Table 4. The average comparison of kidney measurements
by 3D rendering with abdominal obesity visceral

Visceral N Mean SD F P

fat (cm) (cm) scheffe

Kidney

Normal (a) 27 10.4 0.6
Mild (b) 88 10.6 0.8 1.800 0.168 -
Severe (¢) 63 10.7 0.8

Right
length

Normal (a) 27 4.7 0.5
Mild (b) 88 4.7 0.5 3.869 0.023 c>b
Severe (¢c) 63 4.9 0.5

Right
width

Normal (a) 27 10.6 0.7

Left X

longth _ Mild(b) 88 109 0.9 2413 0.093 -
Severe (¢) 63  11.0 0.7
Normal (a) 27 4.9 0.4

Left -

Wfith Mild(b) 88 5.0 0.5 9.068 <.001 c>ba

Severe (c) 63 53 0.4

. Visceral Mean SD

Kidney fat N (cm) (cm) F P scheffe
Normal (a) 133  10.7 0.8

Right -

length Mild(b) 40 105 0.7 1.886  0.155 -
Severe (¢c) 5 11.2 1.2
Normal (a) 133 4.7 0.5

Right -

W‘iﬁth Mild (b) 40 48 0.5 6.077 0003 c>ba

Severe (¢c) 5 5.5 0.5

Normal (a) 133 11.0 0.8

]Left Mild (b) 40 10.7 0.8 3341 0.038 -
ength
Severe (¢) 5 11.6 0.8
Normal (a) 133 5.1 0.5
Left -
width Mild (b) 40 5.1 0.5 2.078 0.128 -

Severe (¢c) 5 5.5 0.5

Ho
o
=
)
o
N
N

Q
32
i)
(98]
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0.276, 0.427, 5<Jr"‘ TZ ol Yne] AT =
0.285, 0.467% ¥ SAZOR FolatA % 4
dAAE B =gk geA WA 3D CT=
A5 5 T2 dolok vn aAlFE 0.047,
0.249, 25 F& Ao} Yule] F#AAFE 0.055,

& Zolet yule] AT E 0211, 02912 B
EAM R FsHA Fo AuaAE HAlth 2
2Hog I AFAS CT H5 vvtzo =
] I

0.1545 RITh HWH=ek 3D CTZ AISE +5 7 Atk 53] A4 W4 <] 3D
2 dolok ynle] duAlaE 0200, 0172, 2= T o AR w2 AHdAE Bidd
Table 5. Analysis of correlation between kidney measurements and CT abdominal obesity
. . Right  Right  Left Left VF SF V/T
Age Height =~ Weight BSA BMI wC length width length width area area ratio
Age 1
Height  -.374%** 1
Weight  -.268**  737** 1
BSA -.300%*  B25%*  9B1** 1
BMI -.066 202%%  B40**  T4T7** 1
WC .026 A495%*%  B8O**  .831*¥*  BTTH* 1
g:lgg};ltl 208%F  G18%F  520%*  560%*  267¥*  423%* 1
&:%l&: -.061 367**  519%*  48T**  453%%  5D3REk 447H* 1
ngnegf;th -.162* S41%% 0 481%*  513%*  265%%  406*%*  807**  388** 1
v%ififtth -.021 385%*  A408**  AB4¥*F  421%*  S21*¥ AS1¥* 7A8F* 4]2%* 1
a\r/eFa .109 S313** 0 704%*  630%*  761%*F  854%*%  276%*  427**  2B5¥*  467** 1
a?ga -.199%* .081 S44%% 0 455%*  679%*%  S16** .047 249%* .055 154% 392%* 1
r\;t/;{) 291** 240%%  274%%  275%*% D%k 438k D00** 172% 211%* 0 201%*%  630%*  -377%* 1

VF area : Visceral fat area, SF area :

Subcutaneous fat area, V/T ratio :

Abdominal obesity
** p<0.01, * p<0.05

IV. DISCUSSIONS

+ 3D CTZ AFA-E T2 27 &

T WA E 2 BMISH WCE ARSSRaL itk
Zell= ool i § -2 H(WHIR)E
Tk A SA TR AFESH] P pantoja &
220489 ofdolE o w FE 4 Ve 4V
Holot AT FudAEs Al v o

Actkal B

tolr} o] A= HINk o}F o FE Aol HA
SAE AAsta 0]-‘5% Aet wx e NEekel
o). B3 Grant 5 7507 ¢ f’—% Ag 2 e 2
IE CT® 741%8}211 2l BMI7} 5 kg/m’
=7t wuith T2, 3 2 #JFe 297 1%
(95% CI: 10%~12%), 13% (95% CI: 12%~ 14%),
8% (95% CI: 7%~9%) <7}t 3S g
BMI7} 30 kg/m® o]0 & H|wto 7 BFgy= ¢
FE, 9 HFo] HFH o E 55% (95% CI: 46%
~66%), 68% (95% CIL: 59%~76%), 39% (95% CI:
29%~49%) T Aths A9E =&Y o] o
doJol Ak ofe} gl AM R BT}

H] kA 4=
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THEEE R A7 SRS & F de A
Aotk Lee 5ol ot 25 = F& 94A9
utet dojoh JH7h @eEbAs offr= -5l 3
ol AL #H=ell= we] fAste] A 25 F
Zol AT F 9lv Fito]l By Wi, =
T2 Tl Ha R FHE T Al vt
Zo] wol 0.16 + 0.48 cm?] xpo] & %5 F@o] A

AR 7R =

2 AFANME CTZ AlS3 25 F29] dole}
Unl7F 5 2 dole} Yulrth 24 ASHS
o T2 ASA wet s A5 o3
2tol & 7HAA] ekl edl, ol uldRte] et
o]7} 543 £ 12.0M 2 A= we} TZAhs= J51HR

el 543 #7347 olF Skt AW 5
dol Fi ol dFS MHE AR AdEr

Yoon ‘s°l ¢st F= HIRkS e FgE
W Aol wo F48 4 gdrpa Bausgl ol
Moritz 5 32w W A d2o] adetat v
o] =A oFE dArsdla Ander FEH
Wl A HA o] o] HntelA adgte] WY
ol #ojst vint & & FEE ol A WA
o] Za7F ndrel aek ¥dol ddee Ul
T ol ko g Qg FEE o Ao 4
o] ddel ol FeHIA ASdh= TR
uHl el S7tell 7ot em FR ASA S} 55

HIREE o] Akl A A B Aolof HlE] Y
Hlo} g A s el 9@ vAE

Aoz #aE

AT A Brouw Prpgeic 4
Tah ALY B ST REe e
gor FRE EW Fo| pHow AnE A
ShA] SRtk Aot

V. CONCLUSION

oA Felgk zpol S B

AR, B HRE Fhe] mhg 3 ASA S o
72 3D CT %5 328 Wi, 35 32 v¥ A5
Al F5 AlRETel Al ol g Abol & BGITE

A, g Aies week 7HE =2 ua
= B 5 TE dviek Mg w2 G
= Bl

A, st A BMISE 7R e ekt
As BT, =5 T2 vk 7 e ek
Ag BT

AXlA, HH mvEE wesk 7Hg Ee gud
AE wgla, #=5 F2 dwek 7P s g
AE BT

Ao R L T CTE ol8ste] T&2 3
Aoz A5 Ao wdde HR vwEs
FEAA FAHste] TR AVIR HR MW=
A5 = e 7FeAdE AT "X <v|
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