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HF (Bioelectrical impedance analysis : BIA) | [ f#FzE
# QOL (quality of life) REE] [IMMENRMEMA] O 3
DOFHMIE B 12 & % # 72 AR Rl TR OB A % 3
HBILEST2, Ko OWAIL, BfES 2 E-F 2
fEAT - AR O M E - BEAT. BEERBYE QOL R .
HER 2R - AR REEOFFm, I IR 95
A BIREE L ORI HEYE LT 5,

Z DR, Mitc A BHE & OREE A WIZET 51298 -
T\ &4 OFHEE O FRER 2B 5
Tu7 7 ANVRREMEOER (7 M 7)) FEH
AHTHL ZEPHL R E R oT2 BEDOTETD
T T R R A AR L 72 SE I NI DWW T o
T =8 0% LSRR EE 12T 20 £ 44
g2 LN TERV. RIFFETIL. 3 2OFFfiH
HIZOW LRIV Tl & 20) 2 @i BT
5270774 NVERLPIIL. SEROMREIHET
HNZEED 5 FEBEIMET 21 7)) T2 HIWE L7z,

MR ERE

2017 4F 4 A 205 2019 4 3 H £ CIZHEFRIKS
NEFEHFEL Y5 — HayE - BRstEcirb
7z 65 UL L OHEALENR FETFMEZED ) B,
Hfhk A v =5 2 AfENT (BIA). fEEERIHE QOL R
B, MERRIERA O 3 B OFH % 17 - 7288 % &
Gk L7z BAEHEE LT, BIA IZDWTIERNIC
NR=ARXA =N —FOEBWH» S 5 EHD L L7
PRFETE W EF, B QOL REIZDOWT
&7 7= MIEETE R WEE, TR
DWW TIIMUE D IIMEREA T & eV EFIZOWTIX
B L 7zo BRIz 520 Bl a5 & L7z,

1) k1> E—4> X (BIA)

Mrarskk b L < 13 A B 12 InBody 770 (Inbody
Co., LTD, Seoul, Korea) % i\, BAIKIT & H LAk
DES - KREPLEL SN BRI ETRE (Skeletal
mass index : SMI) % 5H#ll L 720 SMI O 1 kT
b2 B, BEEIRE STV D 72D B LRI fF
WL 720

SMI = E#HiE (kg) / FE? (m?)

2) f2ERREE QOL RE

A BE I 12 SF-8 (Survey Medical Outcomes Study
8-item Short Form Health Survey, iHope International £
AEH) 10E 277 — MiR&E M7 L 72. SF-8
X 8 DO TR RETHER S, TNENDOIHHE Ik
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Table 1 SF-8 Question items (From Reference 8)

Sub-scales Summary measures

General Health (GH)
Physical Function (PF)
Role Physical (RP)
Bodily Pain (BP)

Physical Health (PCS)

E N S

Vitality (VT)

Social Functioning (SF)
Mental Health (MH)
Role Emotional (RE)

Mental Health (MCS)

e IS B Y|

T2 EMICIET % (Table 1) [MIZAER LD IR
BEOBE1 7 AMIZBIT 5 HR89E O QOL
(Physical Component Summary : PCS) & ¥l i) fé ke
@ QOL (Mental Component Summary : MCS) % 3
TEOoOHT) —AaT BRI LI ENTE B,
AATIZHERE - FMEVDH), BETDH LR
QOL 7S FAF & flr sV, HMfEN B LRI TH S
Fr b TS BNIAT - 726

3) MEREARE

ABER ICBIRTEAL ORI D 728, IR DR P AR AT
i VaSera VS-2000 (7 7 & &F H { PH i e kX &
#1) % Fv»CT CAVI (Cardio Ankle Vascular Index) %
g L 720 CAVIIE 2006 EIZHFH S 12 & - TG
ENZZHRFEALOTEETH 52, CAVI DRI5E I L
SEBILE~A 7, WURIC~Y > v 2y b ERBEWTI
Y HHTELD CAVIELH T S5, 4k
A OV HEEE CAVIE & L7z, CAVIfEIZ DWW T
S DB IGERHE SN TR nwzo, BT
PRI T 912472 720

INHIZOWT, WHREFIZBIT 5 EFHIHE O
FIgMHE - i gefi & SMIL PCS - MCS @ 10% % 1 )V,
25% % A vy CAVID 75% % 4 Vv, 90% % 1 I %
KO LFEEL SN TWE Ay M 7LD
B AT 5720 £72.3 DOBEIZOWVTHERIC L o
TEPROND 2T, FEplc v M+ 7%
WIET BB B B &) RIS b 720, KA
DFERAE & AF R OB R B L7z T 723
BOFEHLEMEREDOFEMIIOVTHZ - IV T &
D7 —% ZIE L, KEHEH o i & Flr 58
Pl & B LEHEIEE O R Z 1TV, 2D EIZO W
TEEL 7

WLt Tk, i & BRI H O R OB 12
Pearson’s correlation test, &A% B o & M & FFiffi IH
H OED #LIZ Student’s -test. Welch’s ¢-test. T-Ai7

(2)
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K GEAL & BRI IE B @ H B2 Kruskal Wallis test %
FNENH VT BEHEAE EE L P<0.05 & EF%
L 720 MEEEIMENT 1L, SPSS™ (version 25.0 ; SPSS
Inc., Chicago, IL, USA) % f\ 7z,

& R

F S E 520 B, B 343 442k 177 44 T
I AE G 74.846.1 i TdH o 72 (Table 2) o AR
IS 274 %4, BEIRIR 132 %4 IREREE 79 £,
VR 70 44, BRI AR 60 2. 1EVERMIEI 28 %4,
COPD (Chronic Obstructive Pulmonary Disease) 16 %4
7207z HEMEBEIL 321 44Ty A REBAIE AL
BT 4. THEHALE 176 24, BFIREE 132 %4, 20
122 4 Tdh - 72

1. FiHMMEIEE OFERH L OHEHEE & DL

1) SMI
SMIfEIZ 2T, BHPEIE I 7.14£0.78 kg/m®,
Table 2 Patient Characteristics
N 520
Age yrs (£8.D.) 74.8 (£6.1)
Gender Male/Female 343/177
BMI kg/m? (+S.D.) 22.7 (£3.5)
Comorbidities Hypertension 274 (52.7%

132 (25.4%

)

Diabetes mellitus )
9 (15.2%)
)

)

Hyperlipidemia

Cardiovascular disease 0 (13.5%

Cerebrovascular disease 60 (11.5%

Chronic kidney disease 28 (5.4%)

Dialysis 17 (3.3%)

COPD 16 (3.1%)

Performance Status 11 (2.2%)
6 (1.2%)

4 (0.8%)
Disease Malignant 321 (61.7%)
Benign 199 (38.3%)
Type of surgery Upper GI 117 (22.5%)
Lower GI 176 (33.8%)
HBP 132 (25.4%)
Other 122 (23.5%)

Operative time min (+S.D.) 210 (+130)
Blood loss g (+SD.) 107 (£234)
Postoperative stay days (+S.D.) 14.5 (+19.0)

B8 B3y
WLl 7.10 kg/m?, 10% % A )V 6.20 kg/m?, 25% %
1)V 6.70 kgm® Th - 72 (Fig. 1a) o LTI TFIGMHE
5.85+0.94 kg/m*, H UL 5.80 kg/m’, 10% ¥ 1 )L 4.80
kg/m?, 25% % 4 )V 5.20 kg/m> T & - 72 (Fig. 1b)o
RIBMEIZH L EDLET25% (48%) THho7z. B
‘Iéris T % SMI i & OB L = 0.165. 2%
BT 5 SMIE & FEsOMBIIE, r=—0.086 & F 1%

irli/\ (ZHIBAR B IRE T3 - 72 (Fig. 1c,d) o

2) PCS - MCS

PCS 12DV, FYEILFIHME 45.1£8.6. H YfH
46.5, 25% % 4 )V 40.1 TdH - 72 (Fig. 2a). i
I 44.7+9.2, FFULAE 47.0.25% ¥ A )V 39.0 TH -
7z (Fig. 2b)o RIBMEIZH L EDLE TS24 (10%)
Thole BHIZBIFT S PCS &EROIBEIL =
—0.159, TPEIZ BT 5 PCS & EH O F L =
—0.223 & B EIITE EAHB DR o
72 (Fig. 2¢,d) o

MCS |22V T, B IL Ml 48.148.2, 1 JLfif
49.1, 25% % A1 )V 429 T - 7= (Fig. 3a). LML
FIMH 45.97.0. ULl 46.2, 25% ¥ 4V 419, T
-7 (Fig. 3b) o KIAMEIZB LA bR T 524 (10%)
Th ol BB D MCS LAEROHBEIE =
—0.053, LHIZBIT 2 MCS & FEHDOME I =
—0.068 & B ILITHBERBIIEMETH - 72 (Fig.
3¢,d)o

3) CAVI

CAVI O #f R 1%, P ¥ MH 9.3+1.7, 9 fiE 9.2,
90% % 1 )V 114, 75% % A )V 103 T, KIEMHIE
155 % (29.8%) T - 7> (Fig. 4a). CAVIH & 5
DOHBIIE. 1=0.246 & DT HIZIEDOMHE % 72 72
(Fig. 4b) o

2. UFRE. BEHRBEORES L UFMRE

fI(C & 2 ZEPIEE O tER

1) fFEEKE & SiTHilEE B O R

SMI Tl & IME (P=0.046). L &E (P=0.012) .
i I B (P=0.021) . #&EAT (P=0.003) D& 2 &
WCBWTHEICHEMEZ /R L7z, PCS Tld COPD &
HIZBWTHBEIKMEZ R L7z (P=0.004)s —F
MCS TR ERBDOEFERICBIT A B EEITEDO S
N7 h o572, CAVI TIEEHERIBEZIZBVWTHEID
%R L7z (P=0.034) (Table3),

2) BEMEBEOEESZFMIEEBOEER

SMI B X U"MCS 122\, HEEED A IE
HEDELVEBICRETH 572 (SMI: 6.56 v.s.

(3)
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Fig.2 Number of cases for each PCS score (A : male, B : female) and correlation between age and PCS score (C : male,

D: female). Red line indicates linear approximation.

6.86, P=0.004, MCS : 46.7 v.s. 48.5, P=0.014), PCS
WEHEEEZFOLD o572, CAVIIZDOWTIZIHEE R
HCHBEICEME?Z 572 (9.4 vs. 9.0, P=0.037) (Table
4),

3) FHIMRIBAL & ZFFMIEE O LhEk

FATHRTREBAL & K FHEE H OB BT, L
L - TEHALE - IFIERE D 3 BER TR 2 4T -
7o K B HEE X, SMI: P=0.153, PCS: P=0.161,

(4)
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Fig. 3 Number of cases for each MCS score (A : male, B : female) and correlation between age and MCS score (C : male,

D: female). Red line indicates linear approximation.
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Fig. 4 Number of cases for each CAVI value (A) and correlation
between age and CAVI values (B). Red line indicates
linear approximation.

MCS : P=0.069. CAVI: P=0.785 &, W9 1L F1lf
WEHTOREAIR SN -7 (Fig. 5)o

% =
1. JHMEEEOERS S IEEFEE DLEEICD
(AN
1) SMI

BIA (30RO U BRI X 2 5% 5 g i
V2 HE AP [ 2O A L2 AT C X IFREETH B,
— R T 72O RN ORSRICEE R %
. B&F - RGBS ST HNEBIDTR
v, FFEBROEE 5 EIE - Bk - RIREOR
Bh T DRIFESLETH DY,

BIA Tll7E£ T& % SMIMEIZ DWW T, ML)V
ANZT LERSINEIRE O G ENEESLIETOY)
A2 D—=DTH 2 PELL AL TS
AWGS (Asian Working Group for Sarcopenia) )4
TiE. 10REFOBLEMG L LTBIA X HWT
B N7z RO 28D (FRERAE) 271 v b+ 71 (5
£ 7.00 kg/m>, &Pk 5.70 kg/m?) & LTWBY, —J
T, @EilE OWHALEIVEF T2 B 2 i ET SMI A
EENCHE - N L2 o nE Thv,

£ 9 SMI i & FERDAHBIZ DO WTTH L0 &
FHIZ & o TTh N2 OFE R TIE, Stk
SMI 1 60 47225 70 RO TR E Vs Z LU
BRI TH Y. ZETOMEIZHED SMIED K
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Table 3 Average and comparison of each test between existence of comorbidities or not
Hypertension (=) (+) P Diabetes mellitus (=) (+) P
SMI (kg/m?) 6.60 6.79 0.046 SMI (kg/m?) 6.68 6.75 0.517
PCS 45.0 45.0 0.925 PCS 452 443 0.291
MCS 47.0 47.7 0.365 MCS 47.6 46.8 0.357
CAVI 9.4 9.2 0.221 CAVI 9.2 9.6 0.034
Hyperlipidemia (=) (+) P Cardiovascular disease (=) (+) P
SMI (kg/m?) 6.67 6.85 0.184 SMI (kg/m?) 6.66 6.98 0.012
PCS 45.0 45.1 0.904 PCS 45 45.1 0.924
MCS 47.2 48.3 0.297 MCS 474 47.3 0.940
CAVI 9.3 9.1 0.523 CAVI 9.2 9.6 0.082
Cerebrovascular disease (=) +) P Chronic kidney disease (=) (+) P
SMI (kg/m?) 6.66 7.01 0.021 SMI (kg/m?) 6.68 7.05 0.088
PCS 45.1 444 0.596 PCS 452 422 0.099
MCS 473 47.6 0.859 MCS 474 46.3 0.480
CAVI 9.3 9.3 0.966 CAVI 9.3 9.5 0.551
Dialysis (=) (+) P COPD (=) (+) P
SMI (kg/m?) 6.67 7.51 0.003 SMI (kg/m?) 6.71 6.43 0.348
PCS 45.0 453 0.875 PCS 452 385 0.004
MCS 47.4 47.8 0.820 MCS 474 46.5 0.653
CAVI 9.3 9.2 0.887 CAVI 9.3 9.1 0.723

Table 4 Avrage and comparison of each test between malig-
nancy or not

Malignancy (=) (+) P
SMI (kg/m*) 6.86 6.56 0.004
PCS 45.1 44.9 0.754
MCS 48.5 46.7 0.014
CAVI 9.0 9.4 0.037

ERWAVIIR SN Lol ENDBT, RFZEEF
TH. BLHIERKE SMIUEIZIHS 2 IEFR
HHNT (Fig le, d) FREOME T LHFT LR
Lol

F AR ERE R Tl SMIEICOWTHE LD
il - HRAEAT AWGS DS v b F 7S WE & 7%
D, 10% 7 A V% 25% 7 A VAEIE IS AWGS D fE
% Flal> T 72 (Fig. la,b)o AWGS D H v FF 7
ETIX, KRR RDOL A IV T R=ZTITHHES
NLZ LIl SRMEEIESCEINAR L DM
WEAFRDLIZHTzo T, Filecehy M 7HEH
FAFEEEZTHRWE RN,

2) PCS - MCS

SF-8 12X %7 ¥ — Milifld, QOL BY#EREE %
15 72O 1K E TR & 1172 SF-36 (Survey Medical

Outcomes Study 36-item Short Form Health Survey,
iHope International #£:\231t) (36 DEH) % fEifEAL
L, EFHMICHBR LD TH D, RIFTIREEE
PR 12 & > T HAREREMREAE AT 20 2 5
79 % F TR ST BY, S5 S N7z # % [
REMEDOMF N L WiKT 5 L. PCS TP -
Pl - 25% & A WAEDFE LILIAEE AN D 70-79 KD
i L 1ZIZFETH o720 —F MCS Tld, FH1H -
gLl - 25% & A VIED Wb B s wE A
DT0-79 1 L ) b o720 ZOEELD ., LR
FERIZE o THREW 2 FHEERIIEE S IZ]
v —IIBH R IR E SN LW REDY D 5 L&
ZHbb,

¥ 72, PCS - MCS TIIH LT & DB & 2
AHBIERED SNk o 72 (Fig. 2¢, d, 3¢, d)o HNikh
PHLEI B EZ O LB IZ5 2 2 EIZOWT, H
7 BRI EERE - RO L. sl X D AES
Sl wWEEZ BN,

3) CAVI

—f%MYIZ CAVIED 7 v M4 7fEIE, BAFSITLD 7
7 FET OEBENIFZEIC LV 9 MLEOSE % BREE
L EMUZED TV BY MR Tl % il
HE 2720, BNERD B 2567004 U 5 TRk

(6)
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Fig.5 Comparison of each test value for type of surgery (A : SMI, B: PCS, C: MCS, D: CAVI). Box plots show maximum,
upper quartile, median, lower quartile, and minimum values, respectively.

W bo FIREEH - FIURA - PUBEIRE - 1~ A
) VEERMH LTV 54 CAVIEAMRAE LS, HEAR
i AP R A P - MRS oD A R I il 7 B T
REMED B 5o

K FEOR R EE T, CAVI OFIGfE - Hhgefit -
75% % A )V - 90% & A VA TH 9 % Elal- 72 (Fig.
d4a), FEME OHBEIZIZEAERD N o
7z (Fig. 4b)o TN B2 5 65 L EIZBIT 5 CAVI
EIZOWT, AIFFEOX G & ST O BF T
LEEMEELTOH Y M+ 7IE, FHICEDST9
FJOECHRELTORV R LW EEZ Sz,
2. WHFEE. BUERES L UFMNREBAICL

3 ZFHIEE OB DOV T

1) YFEEREESHIEE RO

SMI I, B - I e - R O
BEE  BNMBEE BV THEBEILEBETH > /2
(Table 3)s L2*L. @EOHE TNV aR=THE
IV AR TERICEIME - BEZE - LR
EBEREBEEZHETHA2E202 TN TV
SHICHEBERBEY AT 2 EEOFEHRERIE
BERBAFR - 2VEZH LD O HERRES RV EI13E
242, R EA L SMI ORRIZ D W THERELS
THIEHELRDMEPLELEEZ 5NDL, BITOR

W,

HENZOWTIL, BT L 2K GEORZES, X
SEEDVL L WEIZ LD AERIED AN 70T RE A
E 25N,

PCS [22W T, COPD DEETHEIZIKT LD
lZ. COPD DIEIRTH 2 H71ERED BYINEEA HER
T HRIEEICERELZ S 2 TwhizntEz bR
725

MCS Tld, WHERBEOHEICIBWTHEREITR
SN%roTze WHREOAMEITFEMAEEE I KIT
FTRE IRV EEZZ 5z,

CAVI Tld. HERBEHE - B CEREEETH
BICEMHEE R L7z ZOMRITEIIRE LD FZE % X
ML CTWAKETHD EEZ LNV,

2) BMEREOEEEZHMMEBERB O

MR R OGOV T, HFERH TIL SMIH.
MCS A EIREE 2572 (Table 4)o 2L LD
HIERE IV aR=TOEENE L TEEW
RGN IR EZ R LT WEEZ ON L, fF
(2 SMIfEIZDWCIE, Bl 0@ ) iz X 2K
FA 7% L EHEEOIAFIC L) ZRINIIRT 3 5
EEZ BNz, T2 CAVIHEIZIHEEE CIIAEREC
EEE e o7z 2SR LTl RS & IR
BEOFHERHmEALK L PAEZTIRONT

(7))
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(75.2 v.s. 74.3 yrs, P=0.999) . Fiil L 2 B L 13E COPD : Chronic Obstructive Pulmonary Disease
AWK KHB PR ERIIAHTH - 72, AWGS : Asian Working Group on Sarcopenia
3) FATHREAL & SFHEIEE O LR SF-36 : Survey Medical Outcomes Study 36-item

TR REAL & KEHIIHE O EIZDOWT, 40
W L 720 Mo RFHliTH H 12 B> T A T
BoONLh ol ZOfEREZ T [ B EORD
[HRER 2 SRR - R s ] TEIIRTEAL ] 1340 1)
FHREBAICHESI N2V EEZ BN,

0 AHEOBRRS 2)

R 51 D B L LT Bl 2B Ch D
LoD AT G 3 DOIE R Bho e
3

BIRAEEE LTH D RRISEEL 5 272w et
W Bo KRIER DTN DOV TREMN 2 BAEIL 4)
froTwiwn/zd, SRIALETHIUDBIEG] & IX
F9 50 Tz ARSFSREERAEGI R T > — b
2B TE 2 WEF L D2 S ARKIFED 78 TILET
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BIA : Bioelectrical impedance analysis

QOL : Quality of life

SMI : Skeletal mass index

SF-8 : Survey Medical Outcomes Study 8-item Short 1)
Form Health Survey

PCS : Physical Component Summary

MCS : Mental Component Summary

CAVI : Cardio Ankle Vascular Index
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Abstract

[Background] Digestive surgery in elderly patients can often cause unexpected postoperative complications. Therefore,
a novel preoperative evaluation system enabling prediction of such events was devised.

[Patients and Method] A total of 520 patients aged above 65 years undergoing digestive surgery were enrolled. The fol-
lowing values were obtained for all these patients : the skeletal muscle index (SMI) by means of bioimpedance analysis ; the
physical component score (PCS) and mental component score (MCS) measured according to the health-related QOL scale
(SF-8) ; and the cardio-ankle vascular index (CAVI) using blood pressure/pulse wave analysis.

[Results] The SMI and CAVI values were lower and higher than the general cut-off values, respectively. ~Although the
PCS results were similar to those observed in healthy 70-year-olds, the MCS results were lower. In terms of comorbidities,
patients with malignancy showed significantly lower SMI and MCS, and higher CAVI values than those with no malignancy.

[Conclusion] The profile and optimal cut-off values of each test for elderly patients undergoing digestive surgery were
evaluated. The results indicate that a new cut-off value can be introduced for such patients which is different from that for

healthy individuals.

(Key words) : Elderly patients, digestive surgery, SMI, SF-8, CAVI
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