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849 Bolaly] 98] ARE A, to], Foke] A, &
% X8 & 3 gosistaw A8 ojio wal Bl RAEg]
1) vol: 494 ©]a}, 5041 o) =594 ©la}, 604l o)4~694 ola}, 704
o] Ak ~794] o]}, 804 o]Ao = 57 Fo = it

2) %ooksﬂ A %E F AuRe Eow 27 9% AP A

3) FE TH e 71EAd A" HEe ngo=

< (laparoscopic assisted total gastrectomy, LATG), 77 & 9 o}= 4|
< (laparoscopic assisted distal gastrectomy, LADG), €% % A< (total
gastrectomy, TG), ?1oF A& (distal gastrectomy, DG)Z i3} %)

H 5% F ALRFLAE R FFO #AG] AW ARwS 2ALE

ddEE A= =oH, GNRIQ A=
Lorentz equation(WLo) 2. 2 3}

zkzkol A& o 2t

1) PNI = 10 x albumin(g/d¢) + 0.005 x total lymphocyte count

2) GNRI = (14.89 x albumin(g/d¢)) + [41.7 x (weight(kg) + WLo(kg))]
3) WLo for men : height(cm) — 100 — [(height(cm) — 150) + 4]

4) WLo for women : height(cm) — 100 — [(height(cm) — 150) + 2.5]



Az B4 2 EA AgsE SPSS Statistics ver. 26.0(IBM  corporation,
Armonk, NY, US)& o] &3l p gk 0.05 7S SAFc= fFofst Ao
2 et 72 ARE vges WHE o] &dlA AT

D ogarel dwrd 4o mme Wi

ot
2) AA WY EAe s A, e 5 AL, IhE, 6704, il 1270
2o AAAY] dae s 2 HAA ARAT, AAFA S, 25, =

3) 9147 Matel 4L WAL 29
2~

5 = A 44 <= A GNRI 3 PNI9| dads 437 fla ¥

7)
o]& A A A9 (Pearson’s correlation coefficient) S ©] 8311



3.4 A

1. AAre] AubH e 4

16098 9] 22k 5 HAE 10678 (66.3%) 01 ATk, A fApe] Ht AR

634 + 12.054191 3, 6041 o] ~694] olat7} 487 (30%)% 74 Bkt o
R ogAE 27 $19H125W, WI%I0m, B4 8 slolddds
(12018, 75%)< Wokth & ¥ Fgsistays we @5 309 (188%)
o] A},

T Ao SAT AAA7] A9 B4 A
cm, A% 638 + 11.8 kgolde 3.1
FE A QAAES E5% 40 + 89 kg, TATH 255 £ 57 kg, AAW
& 172 £ 61 kg, AAYE

747 53 £ 0.8%=

gollom, A dwFA

2. AAA7] dydx A Ao W3l

321. A%

% 7 6381 £ 11.83 kel Al <= F 1714 6081 + 10.74 kg, &+ ¥ 3
N 59.02 + 1049 kg, = $F 671¥ 5822 + 1038 kg, = ¥ 1271€
57.84 + 1028 kg2 HA #Aadhe Aol dehwd & A-F& F 1
ML (P<0.001), % F /ME-F% % 3/ML(E<0.001), F= F 3ML-F=
T 6719 (p<0.001), & ¥ 6/1L-F% F 12714 E<0.05)0A FJg =

ol EATHZH 1.



3.22. AAFA S
T A 2396 £ 307 ke/m', = F 10 2292 £ 283 ke/m’, FE F 3
N 2224 + 274 kg/mt, 7= F 670€ 21.90 £ 2.70 keg/w’, & F 1274
9 2176 £ 261 ke/m=2 AHAA a7 BAT FE A-FE T UL
(p<0.001), #& & -+ F 371€(p<0.001),

670 (p<0.00D) N A 9] 3+ ZFol & BHATH(LH 2).

My

323, S=Eh
Te i 4403 £ 895 kg, 7= F 1/0¥ 4323 + 852 kg, = ¥ /M4
4328 + 846 kg, = F 670 4327 £ 858 kg, & F 12714 4

857 kgolAth. < HAFH & F UNEZA #FostA gastdod

(p<0.001), o] F f+o]3k Aol= FUATH(TH 3).

324, FATE

Fe d 2554 £ 575 kg, 5 § 1NY 2487 £ 543 kg, F= § 3L
2496 £ 551 kg, F= § 67/1€ 2492 + 548 kg, F= F 1271¢¥ 2489 =

551 kgolAdth. < HAFH & F UNEZA #FostA gastdod

(p<0.001), °] % +2l3 Zpol= glAvH(LE 4).

3.25. A A =k

F= A 1719 +

13.31 + 5.10 k

476 kglo = F

A BAAHC =

(p<0.001), & ¥ UId-F+ ¥ 34 (@<0.001), F+ ¥ 3MNd-F& §F
5

6714 (p<0.001)e] P H( ¥

3.26. AAHE:

T A 2681 + 767%, & F /Y 2470 + 781%, = F 34

,8,



e T 2" 6).

3.2.7. WA A A
T A 8225 + 3470 o, & & 170 7351 = 31.06 o, & ¢ 3/ME
64.35 + 2694 car, % F 67019 5931 + 2598 o, & F 1270 5747 +
2397 o ® FiFe At R WAAWGHEe n

= % A-F& F UNE<000D), F&E F 1ME-5& T 4
(p<0.001), #& ¥ IML-F& % 671€L(p<0.001), &
12709 (p<0.09) el A =24 A 7] gholl ol gk Afol7F AJATH™ 7).

iy
A
o
>,
N

)y
o
3

497 £ 0 e Aol manh 947e 24 A Was 5
= A-F= F ML E<0.001), 7= & ML+ 5 3714 (p<0.001), F
& F 31955 F 619000504 fold Aol7t AATHIY ).

33. A¥74 584

331 914719l Wl a2 mA: aole] U GEE ¥4
g7 ek A, el T AA4, =
of o weh folal G Wi Qo BAY

= Fed 237 dEuA skt Aol

2 2 W



=}

95% CI 1.111-1.180, p<0.001)7} © QFaeo] mA= A2 et ol
ol M= 80Al ool wHTF 494 o]dke] H(OR: 1447, 95% CL
1.462-1.540, p<0.001), 5041 ©]4~5941 ©]&te] F(OR: 1.392, 95% CI:
1.304-1.486, p<0.001), 604 ©]*F~694 ©o]&te] w(OR: 1.267, 95% CI:
1.192-1.347, p<0.001), 704 ©]4~794 ©]&te] F(OR: 1.183, 95% CI:
1.105-1.267, p<0.001)°] © @] m A= Ao vefom o7 Fe
TdFE 9 9F%E o v w3, x27] 9 (OR0.945 95%
CL0.905-0.986, p<0.0D)°] &4 fidwrret dgo] d me 3oz &
AE Ak wg e T Fdsttays Add F(0R: 0907, 95% CL
0.857-0.960, p<0.01)¢] % ¥ Ftststay S AldatA] ¥ LHTE v

A AA e MATE 2.

33.2. $17&7ke] Wsks

T A AAA7] dudx 4 HJAR A9 94349 e $ 1Y,
3N, 6719, 2E]a 1270 WEE v & (%)= Yetith HEese &
T 3 A7l FA4% - FE A SAG x 10002 ALstATh o] Wsks
2 Qg7 wigte] S mAE Aoz BAE AW vo], FTde A,
e F Fggsstey Alg gRE MR o] 7F Hdo] wEl FAHC
2 fFo% Aozt d=A A sk

Adzrel Walge T A, e TH, TE ¢ ddsstay o9
of W WA Fo3 Aol AT 4 ATk FE F UIYE 27 9
oF 96.1 = 57%, XI&A T 926 + 6.8%(p<0.01), =& F 3/MY =
7] 9kt 93.0 £ 6.9%, NaAA AU 895 + 7.7%(p<0.05) = WA 9ot
o]l o @ol FAsdth e F Aotsistaw Al o fo wet 53
o A= f1F7te] WEkge]l e - UNERE 12/€e BE A7]YA
o3 o)zt yEyt =& 3 170€(p<0.01), 370€(p<0.01), 6714

4
(p<0.01), 127§ (p<0.05) 2zt A7 = & 5 Fsistay s A3 o
< 920 £ 7.1%, 885 £ 85%, 837 *+ 12.2%, 91.5 + 12.2% 3L, Al &a}A]
%> & 96.1 £ 56%, 931 + 6.6%, 95.1 £ 7.2%, 949 + 6.9%ATHE 3).
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e o n=160

Ex T n(%) Mean + SD
Al =l 106(66.3)

o 54(33.8)
Lol (A) 2 A 63.4 + 12.02

494 o] &} 21(13.1)

50 ~59A4] 38(23.8)

60~ 694 48(30.0)

70~ 794 38(23.8)

804 ©] 15(9.4)
T4 W& zx7] 99t 125(78.1)

2P 9 35(21.9)
FEEH LATG 22(13.8)

LADG 120(75)

TG 9(5.6)

DG 9(5.6)
F= 5 gotsistey A 30(18.8)
Al o] F A WA e 130(81.4)
Fe A AAAY] I A AAL
217%(cem) 162.8 + 9.7
A% (kg) 63.8 + 11.8
A A=A 4= (kg/m') 240 + 3.1
L5 (kg) 440 + 89
=A< (kg) 255 + 5.7
A A v (kg) 172 + 6.1
A A & (%) 268 + 7.7
W 2] W ek E A (o) 82.3 + 346
374 (°) 53 + 0.8
e A JdIEF = Hr}
GNRI 109.1 + 84
PNI 53.0 + 49
TLC 1947.3 + 572.0
albumin(g/d?) 43 + 0.3

DG: distal gastrectomy, GNRI: Geriatric nutritional risk index, LADG:
laparoscopic assisted distal gstrectomy, LATG: laparoscopic assisted
total gastrectomy, PNI: Prognostic nutritional Index, TG: total
gastrectomy, TLC: total lymphocyte count
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e total b | OR 95% CI
n=800 %

e o 53 663 | 000 | 1145 | 1111  1.180
o] 270 338 1

el 494) o3} 105 131 | 000 | 1.447 | 1361 1540
505941 190 238 | 000 | 1392 | 1304 1.486
607694l 240 300 | 000 | 1267 | 1.192 1347
707794 190 238 | 000 | 1183 | 1105 1.267
804 o] 4 75 94 1

3‘;@52 L 625 781 | 009 | 945 | 905  9%6
A 9ot 175 219 1

TE ST LATG 110 138 | 733 | .98 904 1.074
LADG 600 750 | 724 | 985 907 1.070
TG 45 56 | 082 | 903 850  1.013
DG 45 5.6 1

= NEE 150 188 | .001 | .907 857 960

orststany

A8 o] B AldgskAl 5 650 81.3 1

DG: distal gastrectomy, LADG: laparoscopic assisted distal gastrectomy,
LATG: laparoscopic assisted total gastrectomy, TG: total gastrectomy

,13,



% 3. of W& 9147 WM3lE o] Aol
T T 144 & 5 M4 TE T 6/Meg F& T 1271
W=
T Mean £ SD p Mean = SD p Mean £ SD p Mean = SD p
! = 955 + 6.0 9023 + 78 933 + 9.1 939 + 85
0.8%9 0.780 0.256 0.870
o] 95.0 + 6.4 9023 + 6.0 949 + 78 949 + 77
494 o3} 964 + 4.4 P8 + 6.4 932 + 55 965 + 56
504 ©] 4594 ol3t | 957 + 4.3 P8 + 6.2 948 + 7.2 955 + 65
604 o] 694 o3t | 958 £ 69 | 0636 | 922 + 7.1 | 0230 | 939 + 115 | 0760 | 944 = 109 | 0.145
704 ©] 4794 ]3| 936 + 7.3 902 + 83 925 + 73 918 + 65
804l ©]A89A ol3t | 957 + 52 B4 + 64 959 + 82 938 + 82
z7] 9o 96.1 + 57 930 + 6.9 948 + 78 948 + 7.0
0.008 0011 0.007 0.130
A& 9o 926 + 68 895 + 7.7 904 + 109 924 + 115
NE L 920 + 7.1 885 + 85 887 + 12.2 915 + 122
0.004 0.005 0.001 0.034
N#BEA ke 96.1 + 56 931 + 66 951 + 7.2 949 + 6.9

,14,



T 4 AT, AAFAG, AR sk BF) ADY, £E F FgaAtay o )E
N T T 1Y TE T INE T&= T 6/dY e 5 12714
L Mean += SD p Mean + SD p Mean += SD p Mean + SD p
A 5
ECe z7] 9% 55 + 26 9.7 + 43 915 + 52 90.9 + 6.0
Qe A J J 0.383 0.363 0.666 0,619

A8A 9ot 956 + 4.3 930 + 5.8 916 + 7.1 916 + 7.4
TE ¥ A) &) 3t 1+ 44 9R7 + 65 911 = 76 913 + 7.8
51 o 19 %0 0.743 0.239 0.308 0.820
A8 o] 1. A atA] ke 95.3 + 26 928 + 42 916 + 5.1 90.9 + 6.0
A A FA] 4=
g z7] 9% 57 + 2.7 929 + 43 915 + 56 909 + 62
Qe A [ % 0.853 0513 0.890 0,633
A8A 9t 96.1 + 4.0 934 * 55 92.0 + 7.0 919 + 7.3
TE T Nk 6+ 41 93.1 + 6.1 915 + 75 917 + 76
Gahsr o 19 966 0.258 0.243 0.424 0.791
A8 o] 1. AN atA] ke 956 + 2.7 93.0 + 4.1 916 + 55 910 * 62
=5
T ¢ z7] 9% 98.4 + 44 985 + 55 984 + 39 98.1 + 36
Qa4 J 0.620 0.763 0.952 0.335
A8A 9ot 984 + 5.1 987 + 45 985 + 4.4 986 + 4.1
TE T N 2+ 5. 986 + 5.1 984 + 47 93.8 + 4.4
Soasran | 1727 M2 =50 10 0.793 0.802 0.245
A8 o] 1. A atA] ke 982 + 4.4 986 + 5.3 985 + 39 98.1 + 36
A
TF] z7] 99 97.7 + 40 982 + 8.3 979 + 43 976 + 39
Qe A J 0.461 0.992 0.690 0.387
A& 99 975 + 5.1 977 + 49 975 + 49 979 + 46
A%)

,15,



TE ¥ NSk 984 + 50 975 * 55 973 + 53 980 + 49

erslsl g o 0.495 0.990 0.576 0.313

A8 o] 1. A atA] ke 975 + 40 982 + 8.1 979 + 43 975 + 38

A A v

TF] z7] 9% 87.0 + 89 780 + 12.8 72.2 + 166 715 + 184

23 A 0.619 0.257 0.544 0.946
A8A 9ot 864 + 85 778 £ 202 755 + 294 750 + 252

T N3 86.0 8.7 782 + 213 756 + 299 48 + 2477

gerslst oW . 0.436 0.318 0.577 0.861

AE) o B A atA] ke 871 + 88 779 + 12.8 723 + 171 717 + 188

A A W&

g z7] 99 92.0 + 8.1 830 + 11.1 783 + 153 774 + 174

3 A 0.501 0.492 0.568 0.949
A8A 9ot 904 + 88 830 * 162 81.0 + 242 805 + 209

TE ¥ Nk 895 + 87 836 + 17.0 814 + 242 805 + 20.1

gerslsl aw . 0.206 0.730 0.736 0.934

AE) o B A etA] ke 922 + 81 89 + 11.1 783 + 157 775 + 178

WA et A

g z7] 94 896 + 7.6 788 + 120 728 + 164 717 + 187

23 A 0.933 0.960 0.805 0.394
WA 99 910 + 11.3 816 + 169 770 + 246 760 + 216

TE F N 90.8 + 11.9 817 + 174 766 + 235 751 + 197

erslsl g o 0.899 0.908 0.858 0.421

A8 o] 1. A atA] ke 897 + 76 789 + 12.1 731 + 17.2 720 + 194

,16,



5

5. $17473 GNRI, PNI®| #37)

1

<n=160>
a b c
a. 177 1
b. GNRI 332" 1
c. PNI 405" 604" 1

GNRI: geriatric nutrition risk index, PNI: prognostic nutritional index
* p<0.001
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Analysis of Body Composition Changes and Usefulness
of Phase Angle in Gastric Cancer Patients with

Gastrectomy Using Bioelectrical Impedance Analysis

Seok, Min Ji

Department of Pharmacology
Graduate School

Keimyung University

(Supervised by Professor Lee, Seong Ryong)

(Abstract)

This study aimed to investigate the changes of body weight (BW),
body mass index (BMI), muscle mass (MM), skeletal muscle mass
(SMM), fat mass (FM), body fat percentage (BFP), visceral fat area
(VFA), and phase angle (PhA) in gastric cancer patients for 12 months
after gastrectomy by using bioelectrical impedance analysis (BIA) and to
analyze the wusefulness of PhA. Electronic medical records were
examined retrospectively. The subjects were 160 patients who had
received gastrectomy and conducted a total of 5 BIA tests from the
pre-operation to 12 months after the operation. The study found
significant decreases in BW and BMI of the patients. MM and SMM

decreased up to 1 month after surgery. However, FM, BFP, and VFA
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decreased for the longer periods of time. PhA decreased for 3 months

and increased, thereafter. PhA showed a significant correlation with

geriatric nutritional risk index and prognostic nutritional index. The

changes of PhA showed significant difference in patients who underwent

gastrectomy for advanced gastric cancer or adjuvant chemotherapy. In

conclusion, when medical staffs check BIA and PhA routinely, it will be

useful for them to recognize the risk of malnutrition rapidly and plan

individual nutritional interventions, accordingly.
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