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MR RE D R ZE L & 2 DM 2 Bat L7z wh5ug,
20024F 3 A 520104 3 A £ TIZMENNELATA L ¥
& — THIEW T 2 47 L 72 R 47 8 187 B 25 ) 4
ThrY. TNS % FAAHMEE & BUETA 3 X Ol
B b2E i AT ORI TEHRE O 2 TR0 Wi & LR
Mt L7z, Meat ol R, T BAEEDS10561, A= G
TEDS201C, A HEIRF- 13 Ty BT 0 4 i o0 Hh il 1367
i, RFNHEBREOFREO L 64, i Tl AR
FEOBMH E I BR250061 /8 24 AB50, A MR
I P 0 S L B350 / A AT R, TRTRE ISR A1k
HIRAEL, 1 2 H E T B 0 92. 7%/ 57 1 16
#:91. 4%, 3 2 BFMTHANEE0. 0% : / H2F M TR R -
87.1%, 6 7 H # FAli HLAHE90. 2% : /SE 510 iH e HE -
86.0% Th o7z (K1), MatosR, Mtk 1 2 H Ok
TOREOWAENRDKE L, S HIEFWEHEFRIET
TR HAEE AR THRERD DR E WIS - 7.
WA, HREWR ORERA AW 1 2 H ORI TR d
KEWILIZHEHLT, bhvbiudEsr 2wy
Fami e 1 0 H OB Z L & ffr 722, x5aid, 2010
45 HA520134E10H F TICHB IR A Y Y ¥ —T
HUATY H CIBRA 2 fidT L, #ran - i 7 B - 30 H 12
PRALR % FHIC & 7228 EHBI T 5. ARHMLEEHE Tanita
MC-190EM (Tanita, ¥30) ZfH L CHE L7z HEdo
KR, RERAD ORI, BRI g7 HE0)
T—2.1kg, s (it 8 H25H30H) T—1.2kg L,
itk 7 HE CTORMIC, REIKELCWIT S L%
Moz (K2) (p=0.001). E 51, frfk T ORI
AL, B ORI T 5 RIFHARE O KA 2
—1.45kg, MEWEOWMAEIZ -0.7kg &, BIRITAEO R
BPHBIIRKEP o7 (p=0.001). 512, Mo
(KM E Ok & B AR ToE) 27 7a—FJikoiEn
(BARE T4l & BERESE ~ TAlT T LbiR) 12 BFR 7 < Bk
%GRz METOFER, B 1 27 oA Z
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FEPHIE T 2 b 02, itk 1 20 H OFHIRZEAL % Beat
LCwaY, ZoOWETCId, dual-energy X-ray absorptiometry
DCTAAEE 2 E LT e, Aianic e Tl oo i 1A
AR L, FICHERI0H £ TodmEDs, Mifklo
H2HMi%30H 0w I ) bEro72 Dk, 320
Wead 20 & E B e R 2 1 ) AL SR AN TR 1203, AR (B
R E) PR ST B EAbhro T,
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36.4% &, KRE4EZFDOTVS (K3) (p=0.017)".

L Ladss, %, RERDDMEMGILERE LD
WEHEE BT 200, HOEMTIE b -7z HiEICH
L7z X912, 5-FURSHEAI T, HARIMKTT2L
HERGPHRFEBT LI EMME R LIME STV,
Z 2T, 20104F AR ICARTA Y H B) B 14 o fi 2 S- 14l B 1L
SPFRERI T, HMHEGET (4 Y ¥—F v 2 B
Bt DMK ZAL GFICHRROKT) & S-14iBh
(L FR OB OB A Ma L7z, W50, 20104
7 5 20144F O B BG B VI BR 212 S- 1R B b i bt A
JEBISHITH 5. Mt DGR, Witk 1 5 H OF s
FUE, S-S LFEREOMGICHDL L EE LR T Lo
Twiz. 62 Ao s-THiB bk oMk, 5%
IR R DIMAH 5 % LL_EDFERFIT66. 3%, B M1 R
5% K DFEFTIL. 7% Th o7 (K4) (p=0.031).
F 72, S-1HBLAHE D Grade 3 VL E O EHL D5 B
WEZ T 2 L, BB #ES5 %L EoRER Tk
42. 9%, BB S5 % KiGORER TIX18.9% &, &
MR IRA % 5 9% LL_E O RE B Tid Grade 3 UL E D FEF 4
DISBF LA WEIIICH - 72 (p=0.05). HIWMiEIC
BRI B L, S-TMB LSRRI ) A EF R
AR FEB L S-1HkBi R EAL T2 L EZ O 5. Dk
2O0DWENS, BHEFNERIE ) RHKZEL I,
5-FU O A EF G Ji OTH MK GE 2 B 82 (S B 5 2 Wl hE 1k
AR S N7z,

WTATRBM LR EE IS S R E(L EFMADZE

W ABILAR IR, SRR S B U B ARG
Thb. —7, WHHBILAREC X2 HERFRPER
ARITE D ARHEZALD A T, T TG F A L o
ERIZTWREMED D 5. Awad B3, 4761 0> £LEHE 4
B i A T REH 7 56 G AR i Al B 0 il £ C DAL
ZAb (HHE) OZLERELTwaY. bl CT
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4 @ B RE RO & S-1DORKREER O B

W CTEZNEMHE R OS82 e L, % mim
fEx B R THiIE L7 SMIAS, 2t Tid38. Sem*m* A,
B TI1E52. dem*m* K 2 H B I H ) L EE L
7. BRSO NOFE AL, B EE T
57%, FIBIEEEIEATA TIX75% &, HiBhEEIETT#% Tl
HEIZEBHEEDOEEI ML Tz (p=0.046).
F7:, MR, BB AATET140. Ocm?, il
MifT1%130. dem?* &, FEBIFEEIC & o THBEIZEK B RS
WAL Tz (p<0.0001). Yip 5 b 3561 0 £ & A /i
F BB AT B & P LA ORiT R T OB K =
WrH D DONOEEG L FHNOEELRFT L TW5EY,
G I O E A R B B AGTT T26%, il Bk
MiAT#Tl343% &, Awad O & FHE, #ih#L oK
T XY BHHERRAOEEGSHEML Tniz, 5612,

BT %05 720V MW R A Tl IR a7 =
WA R TPRIECEHTFZO b Tz (p=
0.063).

MR AHIRE S & o T L7 g i fiimas, Fiiof
PHEICREET 2 0B bEH SN TW5S, Liffers 513,
fEE B 234B 2 G e LT, CT Tl L 7= B REss Wy
MR & 0 BRI % 8046 L, iR gl & 0hiE &
OBFIZOWTHE LTV aBW, Wik i&ge & e,
TR =R A RET23. 7%, &R AR T2, 5%
L, BEHEEAHETHEREICHMLTwz (p=0.025).
T 72, BRI, WG A BHE M L 72 fE
BRI T-& 72 o TW7z MimiaiE g, RICII RS
G OREHERBETIE R WDS, I—a v S TIRERICE
AR CH L. R TR ONZX DI, HEE
H IR B LRI X > TERH =AW T 5D
2, W LB IS £ o TR RS IHEA NS % ©
B, BREEG. F 72, MU TR B G BHE & SR
T5E, FHRPEAT L EOMED, He ElE RS
ENTWBEY LRI D 9 TRIE L 725 =
WAL THEDOMEIERENS.
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HELMHIT BT DM EAIL, fL220 TR
=BG TFRIEER O ERERBIUCH BT D L
DA S, Antoun S 1%, S5BIDEREEFE % 1F 9 B
SEB] 2 AT, ARHLEZE 1L & Sorafenib @ FH w1l BREEE D
BB EOBEEZRE LTWABET. ZOMETIX, 5FiE
FOSEREAT RIS CT 2 FI v C 45 = A J5 BR o0 -5 4% 5 T Rk %
WL, FHminiEE & ECTHE Lz SMIZs, Tl
38. Sem¥m?* A, B VETIE52. demym> A & 5 K 7 &I,
BLEFL T, MEOME, BUEMCBWTEE
i O R HI BV OB & ORI A 77 AR B
&2 BO Tz, HEHIBREEOFEBUE, B R
HT37% (7/19), FEFHHRERBAPHETS% (1/18) &,
AREICEBHERBIHE TR o Tz (p<0.04). F
72, Sunitinib IZBWVT b, BRI & =6 R A
OBFEDPHE SN T WD, Huillard 51, 61610 & FEfmRE
ZE ) BHEE B 2 A, BT IR & Sunitinib O H
il BREEVE O FEBL & i HEREE, PRANOBE ARG LT
WaY ZOMEIIBWTD, ST O & &R
IR OBWHECT 2 W CTHEMRLE 1 2 A RicfrbhT
W7 A R A RE B 52. 5%, B R I Ik Ao
BMI25kg/m* Al DAEBIE32. 8% (278D ST W7z, B
i DA TIE, HEHIBREEEOFRI L OBEIZA S
Nl o 7255, TR R 220 BMI25kg/m* Al O fiE B
TlEE DA DREBIN M~ T sl BR A% O FE B E A3 G
HIZHE < (p=0.01, Oddratio=4.1, 95%CI:1.3-13.3),
FU—F 2l LofaEREEBHEE, 71— F3D Lo
HEHRBEHBENEDICAEICEL ZoTW (p=
0.008, p=0.04). — /T, BIEMEBRIH & IETKT=
WA, SRS EIR A A D BMI25kg/m?* Al DFER & Zh
DA OFEFI O G AAE I I 0 MRS A AT IS, AR
RBOLN TV, FERRIEBIO X = X 513407,
Sofafenib % Sunitinib \ZfF R 7 DG, S HEOME DS
iz b,

EFMEEICE T 2 HFEREEADRIER

WADEFLWHHIZB T, PRI RO EBELRG
WHILETH LD, ROBRENLREFRLETLDHD, FFITH
i Surgical Stress & #& TR I O T 29 12 AL 2
LD E L THIFHNS. TNFE T, Surgical Stress X
FR LRI T 2R D i A 22 AL D B 7 ik Asheat &
NT&7. 12HIE, Surgical Stress Z #iill92 Hike L
TR B % Eicosapentaenoic acid D¥¢5-, 2D HIZ
TREPMOEA, 3OHILEHFRLEOEA, 4-0HIX
RN SRR OG- TH D, TNENORKEOH]
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AR & T T 5.

A #8 5% Z 1k ~ @ A 17 84 Eicosapentaenoic acid 1%
5NHRIREEE

JLAE, Surgical Stress 2 ¥l % H & L CRMEICE
I} % Eicosapentaenoic acid (LLF, EPA) O 5-H5EH &
NTWb. EPAIL, TURY F T Y Vi EORERAT
» % w -3RIRO ZAMASIHNRIIR DO —>TH 5. K
SEMEYET 20-6RENREFEAT S LT,
Surgical Stress 72 & O 2 UL Z IR 5 Z LA S0 &
o T&TWA. T/, EPAORHMEY TH 5 Resolvin E
% Prostaglaindin (PG) D3, PGE3, PGI3, Leukotrien B57%%
ENE, EEEMIC, KERBMERET ARE A T4 -
y—L LTHEHEN TS, w-3Rw-6l&IiHBOREYD
X2 B8 5-9° % Phospholipase A2% fH#E$ A A 710 f F
X, ESEN A ERT 2 w-6IR1iEEOAH & Hf 3 5
Z & THIE R PUG &2 B % 2%, IR IC w -3IRG TR
DACEH S BN 2 72D SHER QI DI 5 2 & 1% D,
SAEFR R HI H S RS 2 WY D 5. T 7,
Prostaglandin & /EH 2 FD I A 7 10 4 N RPLKAEHE
(NSAID) &, w-6RIRNME O EY T % PGD2R
PGE2%: L RIEZ BT HIFEA T4 = — & — DL
9% 2%, EPA HIK D PGs BEAE & ] % 723 S L
WA 22 L2, KIEFRBRM A RIMLS %0
REPEASSH . AT HA FRNSAID & ®% ), w-3RE
W72 2859, BENRED > b a— VAN hE
L bmb Lz,

Ryan 5 &, EEREE BN U CREMY EPA £ 5- D %) 3
EWGET A _HEWRT v ¥ LMMLILEERZ 1T > TWwW A,
ABETlE, S3BDYIBR R ERER Z N L ELT, &
1) — & A & 7R 2kl A8 (n=25) & EPA
SRALRRG R (n=28) &9 v ¥ AEML, M5 H
IR - i fR2l H M KT T 2 — 70 545 L,
JEI4 0 EPA SR LARRIS SR ARHNC X o TIREE / BRI AR T 25k
FHENLPEPZFMMLTW5, WO, #ifk2l0
CORTIZBEESAERET — 1 8ke, EPAKFBET — 0. Oke,
B3 M 5 A4 2 L A SR 28 8 C — 1. 9kg, BPASREERE T+
0. 3kg & fRH /Lean body mass & b |2, EPA 5232 HE CHERF
ENLMEMIIH > 7. F72, EPARFER TI, Surgical
Stress {ZFF 9 MiLH O TNF a%° IL-10, IL-87% & DEEE 1%
BB AR THEIMEL o Tz (p<0.05).
DOHFEEBFE 2T, bhvbhut, Bafofi/ Msic
EPANKRER 253522 T, Au)—%2firtLd
TR AW § % 2 & % HWE L7 Phase T ikER %
110722, WHETER, FMPNIREORER 2 L%
WARE L BEOEFITMAMNE 7 HE B X O#i%21H
M, v =27 (600Kcal, 2.2gDEPAET) 12X 51
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PERBWE AT BHO2HICT v ¥ a7 &l
B 4B X O Roux-en Y FFEAT % fifT L72. S OWFZE®
Primary endpoint (& 1 7* H /3 7 H T O K & ik 4 3,
Secondary endpointid 1 2> H /3 2> H TOH & A O A
R EThsb. WETORR, 1276] (AR 6361, BA: :
64%)) AEERSNIAS, WEET 1T OANERK L SR,
12560 (AT @ 62651, BH63FI) ARITRG L o/ K
SUEBI DO FE RGO R YLE 1L ATEA625%, BHEA63RE.  Mial
RO YLl A BEATS9. 55K g, BEEATI. 50Kg & # 1%
LNz rolz. METOWZERE (TUT2/T3/T4) ONFIFA
B, BREZNZN16/10/11/23, 12/13/12/26TH V), F 7247
B iR R L A BEC2160, BEECT23BITH D,
WEIENDWHMICEERON a7 BRICBITAT
oY 2 7 RO - Wik Toa T4 T v AD R
fEIZENEN100% * 54% TH - 72, itk 1 2B H OkE
WO ILEIX ATEDS. 86%, BHEDS. 75%, MRS
ARAEEH NG D572 (p=0.82). #itk3»HHTOD
RERAFT O F AL ATEDL3. 0%, BEA12.9% TH
D, WEMICEESIASN R, -7 (p=0.53). EPA
B & 2850 & TN IO 5.9 2 2 L g, B edmig
DARE A OPIFNZEF S LA > /2. Secondary endpoint
ThH517H/I3PHTOFRHROWAFETD, itk
2 H H O M55 Wi 38 o vh gLl id ABED6. 74%, BREE
236, 89%, TREMIZA 2T R SN2 7 (p=0.794).
Witk 3 2 H B TOEKEH AW 3O Je i1 AR
8.59%, BHENT.77% ThH Y, MEEHICAEEIL O
Zeho7z (p=0.393). EPA FLA S5 AEH] 2 MR8
5922 Lid, HalitosEsRms ol b %
HLZzdo72®, &512, REFIREZ HWTREBTFH~
DM T 5 & 3ERVSIEDAFRITATTIE
77.8% &£76.2%, BIETII74.6% £67.8%, FHEAEZR
Dotz (p=0.424). —JT, V) r5EEBR RS
WA B LS AT BE 72 & O AT BHERER T BEET
FHOYWFMMH A SNz, 51T, AR O Ryan 523
WERGAEBN A UM EPA 2 5- O ®) - % Mk 4 5 &
HRTZ ¥ & 2MEHBERB 2T > T 5. BEHEIEBI R
LT EPA S G- 2 BB 1 2 H E TR L £ 725 h)
AWML LT, HNEPAR G O REMGET 2 ~EH
WZ v & ML 2 1T > T 52, RBRTIL, 19141
DY R EERE 2t & LT, p ) —m A
& L7 2 AR R AETE (n=94) & EPA BRAILARNG ¢
#hE (n=97) LT ¥ A8 L, EPA DM OG-
VAT 5 H RIRE R - B Rets 1 2 A BB R EF 2 —
TaoEeh Lz FHIIEE I, BT EPA iR bR e A
HNZ X o THiE30H OB S TORIEIAEL MR S b
PEPEEHII L T 5. METoRE, #i#30H TR
R IR HE SRR C — 3. Tkg, EPA SRFEM T—5.6kg &
EPA AR T O M ORI E OMENI A S e h o

72, E5IT, WFNROBEIZE W T REIRERQIER
BICBW TR T R o7z, T2, BUIRTIR
AT HEAT B TR EPA 3¢ 5- D R R I S 3% 2 L ¥
LEMMDHY, 58—y bE XD ETEMZ K-
TFERR AL E L EZ LD,

B#THAGERZEENDEREBFHOEADOHIKE
AR

PEAE, R R RS B BEESTRI B T R )RR
i (BUF, LADG) &, TR i oK - gliEo
Hi/INMTRE D MR OBIR T & DRk 4 REFR Lo X)) v
FERMEL TS, LADGASZ ORREMEZ £ L C,
With DRI K O R 2 D A % $ © & 2 i Re RS
Hb. T, bubIMENEVRAL Y Y —HE
WEAVEC H AR BRRIESTZE 77V — 7 (JCOG) 09123kBk1Z
Bk L7EBIE A FIVWC, LADGH#E & ODG Ot D 4
FESUS OHERS L Mits 18 - 1228 - 35 HofEE
RO W EZALZ L, LADG B TR K iR AR i
WEOMKT 2 WH T E 2 0B E2#E L7z, JCOG0912:
B, BRI TS LR 3 2 RE R T M A B B
i O BARE R P S IR IR 5 B IS A MRET 5T V5
AMEEGRERCH S, £, LADGE: & ODG ROt D
FAIESUS DR ZRT. %L, 201145 A H12H 1S
JCOGO091 27k SR 12 B Fk L R 12 interleukin-6 (BLF, TL-
6) % EDRIEVE~—H — % WETE 722661 (ODGHE13
B, LADGHE13B) TH 5P, IL-6I1IH7 AT K Ui 1% 1215
Wit € DM JAE~ — F — IMHT & 524105 B #2123
E L7 IL-6DHERE, LADGBETHTATL. Spg/dl (0.4—
5.8) ST 1215 I T53. 3pg/dl (24.1-217.0), ODG
RECTHHTO. 8pg/dl (0.4-2.5) A HAffR 121 T36. 3pg/
dl (14.4-405.0) T, #id%d -7 (p=0.545). WBC
DOHEFEILX, LADG #E AT HID, 800u L (3, 800—28,100) 7
B 24 7, 700u L (4, 800 — 13, 200), ODG # THfif
HiT4, 800uL (3,200-6,800) 75 Aif424K¢[T7, 100uL
(3,600—10,100) T, MERIZZEIZLED o7z (p=0.375).
MO R, BRI 5 LADG & ODG DAt RAE~ —
H—DHBIZIZIZFASETH 72, & 5I1TFH 4 1209123088
BEMER B E R L, LADGEE & ODG BE Tl AR H ik
R AR O 3R & UBMGT U722, MRS, v -
it 1M - itk 1 2 - it 3 HIZNA 4 4 Y E—
¥y AERCE Lz, BE#EHEIE, LADG & ODG
LI~ DFMPER T T 75 e vz, BEx%
1310661C, 5161ALADG (25461250DG ([ZH D i} Sh
7o, 2BEMICRET RIS e dh o7, itk 1 AR - Atk
1721 - #itk 320 HOMKRED WA ILILADG # Tl
—2.7%* —4.3%* —5.7%, ODGHETIZ—3.0% —4. 9%
=5.4%, WINORFFIZBWTbEITEro72 (p=
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0.330, 0.166, 0.656). =512, itk 1AM - #5615
H itk 3 2 H O A EOBAH S LADGRETIE —2.7%
—2.9%+ —3.0%, ODGHETIX —2.8% —4. 1% — 2. 3%,
WFNOREIZB W T H2Ed Rh o7z (p=0.610, 0.413,
0.925). AHETIZLADG & ODG % H#k L Ttk Dk
ZALB L OHREZE RO ETH 72, 2D
720, BRI B EMEGE T 7 7 0 — T3 DAL
AT 5 A1) v MDA REEATRIE S Nz —
BT, HEATEEERIC BV TCIMERETROEAICLY
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Abstract

PERIOPERATIVE BODY COMPOSITION CHANGES DURING MULTIMODAL
TREATMENT OF GASTROINTESTINAL CANCER

Toru AOYAMA

Department of Surgery, Yokohama City University School of Medicine

Surgical resection and perioperative adjuvant treatment are widely accepted as standard treatment for
gastrointestinal cancer. Body composition changes, such as weight loss and skeletal muscle loss, are unavoidable
during gastrointestinal cancer surgery and adjuvant treatment. Some studies have demonstrated that perioperative
body composition changes affect multimodal treatment in gastrointestinal cancer. This review summarizes the
background, current status, and future perspectives of perioperative body composition changes during multimodal
treatment in gastrointestinal cancer. Recent studies demonstrated the body composition changes observed from the
early period after surgery and during adjuvant treatment. Furthermore, the body composition changes might affect
adjuvant chemotherapy toxicity after surgery and postoperative complications after neoadjuvant treatment. The
mechanisms of body composition changes during multimodal therapy are multifactorial, with systemic inflammation,
reduced nutrient intake, and physical inactivity. Several approaches have been used to evaluate the body composition
changes, especially skeletal muscle maintenance, during multimodal therapy. Although the optimal approach for
dealing with the body composition changes is unclear, recent studies have suggested that multiple approaches are

necessary, rather than a single approach for the perioperative body composition changes in gastrointestinal cancer.



