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Abstract
AIM: To study changes in body composition
during radiotherapy for gastric cancer and
explore the relationship between nutrition risk
screen 2002 (NRS-2002) and changes in body
composition.
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METHODS: From June 2013 to June 2014, 40
patients with gastric cancer received radioth-
erapy in Department of Radiation, Shanghai
Cancer Center. Body composition was evaluated
during radiotherapy using multifrequency
bioelectrical impedance analysis.

RESULTS: There were significant differences
for changes in current weight (CW), body mass
index (BMI), weight loss, fat mass index (FMI),
fat-free mass index (FFMI), and body cell mass
(BCM) during radiotherapy(P < 0.05). There
was no significant difference in skeletal muscle
mass (SM) or phase angle (PA) (P > 0.05).
Changes in weight, FFMI, SM, and PA during
radiotherapy significantly differed between
patients with nutritional risk and those
without.

CONCLUSION: Nutritional deterioration
was found during radiotherapy and body
composition was significantly decreased in
patients with nutritional risk. It is very important
to make rational nutritional plan and intervene
effectively for gastrointestinal cancer patients.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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LR

BH: ABFRAR TR B R BT R
WA R A EACE I 5 B R 59
& (nutrition risk screen 2002, NRS-2002)Z_|4]
CEEES) S

ik KRR AT IE G 77 ik, ¥A2013-06/2014-06
TR B KW M G E RS A406]) § &
BHEAEA AT G, KR A PR T R
M B AT B R AR R 509 T AL, R BT #EAT
BRI T B R4

BER: FOT i A AR E TR 09 AL, AR R
¥ (current weight, CW). /245 #(body
mass index, BMI). %/t &% %k (weight
loss). gy 2822 45 4 (fat mass index, FMI).
2 B8 447 35 2 (fat-free mass index, FFMI) &
k4@ 2,2 (body cell mass, BCM) £ %3 A %4
75 & L (P<0.05), ‘B #MLE (skeletal muscle
mass, SM)& 484% f (phase angle, PA) % 5+
¥ R4 F FE XL (P>0.05); g RIE4(A
L2615, B IR R4 (BLR) 1445, 7 287 4%
FHAKRFEEEL, LBARIBE, BB
F, A FAR RS I AT RACE A Gt
5 7 L(P<0.05).

Geid: W& A AT M B R R LA R
AR B, LA SRR & AR RS
YRR R TR, B, X7 40 60 B R
178 I R T & AR IR R 8 & 5
wERTIRA EL.
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& T MR P AR A B R R, OB FRA RN
R FR A A R T . AR, E
FARBHMARIGIRICE . IR E I K A2
A e I 8] 25 v 378 FR R0 AT . AP fH
Pi(bioelectrical impedance analysis, BIA)/& 1T
il NAR B 2> 22 A TE 0 0 )5 325, Rt 7t P2
B, N 43 B0 T F AR B (78 FR R LA
WEIFHIA EES L, JUHAETFM AN
A L AN A R A IR R T AR
BRANE FRARGLIT AR AT S, Db, AH 52 B
TERR DT 15 g 28 0T SR A4 1oy A8 4k, IF
72 578 37 XU 5 2 (nutrition risk screen 2002,
NRS-2002) V7 E 2 (B IAH IS, TN B JE
B E IR T IR B A R (4.

[R g SEilyspr

1.1 A4 LL2013-06/2014-067E 5 H K24 M J&@ b
96 = B JBOT RHE B AT 180T (140491 1 i B8 25 1R
NRFFERS G, Hodr, B34, 1761, Fk55.2
% +11.03%. Nikbrit: ()@ B A2 N
B, CATHRIGTET AR, @mmpewiths, G)AH
RO R AR SR I RE T (4) B IS 5K,
Hebbrite: ()& AR, QMBEEE; (3)
O il B FIREA A () B
H.OTE NI B YR S R L A
T F TN G A F 2 1 A i AT B IR XU O 7
NRS-2002VF /- E<3 5 NI E F= AR, 78k
KR4 (AZL), NRS-20021F/ME =370 N
B IR, 7 A E IR R (BA).

1.2 7k

1.2.1 M i 4 S BRIz 40 N 8 7=
222>(European Society of Parenteral Enteral
Nutrition, ESPEN)#E## 11 2 1. LNRS-2002
AT EFR NG, BBl A N G B 5
ST ISR . NEE KR, HE
B R AL 7 25 A%

1.2.2 Akml 2 B3 B m(height) il SRS ) 2
0.1 cn(FRA2), 15 B (weight) W5 301 kg(Fk
J2). 187 B F5 $(body mass index, BMI)(kg/m’)
= B/ G PR K (weight loss)(%) =
(I 5 A o 5 - H AR &)/ DUAE A4 5 £ X 100,
T BTN VIR, ROTT U6 S R A [ TR
=R, LE6X.

1.2.3 AR R5-5H7: K FH i [E Biospace InbodyS10
NAR B o3 BT A AT N AR B R . ) & 48
FrALHE B B 41 2 (fat mass, FM). g4 41
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R 1 HANKELRESR (mean +SD) mafRE
BIAZ B 1 16 &
M B AR S
—RER Bit 2 T PIE Mg R R,
i T2 P LB AR
8 40 9 17 B de Rk,
Fh(Z) 55.20 + 11.03 57.93+9.18 50.78 + 12.89 =0.05 28 i1, % (body cell
855(m) 1.66 £0.09 1.72£0.06 1.56+0.04 <0.05 mbaéss,QBCM)?FﬂiL
HEFRE(kg) 5950+11.27  63.50+1168  52.89+6.81 <0.05 ﬂj‘a’i F(Ffli/?)iﬁf%t
BMI(kg/m?) 21.53+3.05 21.43+3.04 21.53+3.05 =0.05 WA h RN S
R R RAE L
BMI: A S ) 35 AR BCMA
RV NpRi==¢i=t-8 2 L N R AR Fe
B R A,
FFM 48 AR AT A
& 2 ANASBAEARER (mean + SD) @RS,
FEF B K .
—REER it AR B4R PE
ANE 40 26 14
FHR (=) 55.2+11.03 54.67 +9.44 57.00 + 15.90 =0.05
5i5(m) 1.66 +0.09 1.66+0.10 1.65+0.07 =0.05
1ARE kg) 59.5+11.27 63.22 + 10.56 50.58 + 7.86 <0.05
BMI(kg/m?) 21.53+3.05 22.79+2.50 18.560 +2.24 <0.05

AR: TTEFMMuA; BAE: BEFNMA. BMI: INREEEL

(free fat mass, FFM). 4&41i /i & (body cell mass,
BCM). ‘¥l (skeletal muscle mass, SM) &
AHAL Ffi (phase angle, PA)SE. BT A 7000 Sl &
HU2 hZEfr, SPENS minF 450 &, 05 57 AR
V4 iz JER R PR AR 2 fich R AR T N AR 53
AR 5E ¥ T NGk 4 — Br )l J5 i AT 4.
() N A0 B T

JIE i 41 23 6 % (fat mass index, FMI), 2 fig

H B S (fat-free mass index, FFMI)#JH LR

A5 FEMI(kg/m®) = FEM(kg)/height’(m”),
FMI(kg/m”) = FM(kg)/height’(m®)".

Goit£ 403 N FHSPSS13.08 A K it
AT GETE 5 M. D7 V2R e 77 255
T, 43 AREAT 2 N b A R A TR) B A,
mean + SD#E IR, P<0.05 4% 745 Giil 25 L.

©“R
2.1 FRATH BEAN RIEEA TR IR 1 R, 3L
4015 B B E AR T, b 523401, %17
B, #5528 +11.03% . G fm AR5 & 55l
N: 1.66 cm£0.09 cmA159.5 kg+11.2 kg, BMI
921.53 kg/m*£3.05 kg/m’. B &, K55S
Y5 Lotk 2 7 22 7 A it 58 L(P<0.05)4h,
HAbZ R BTG = (R, R2PR, A
H26%), B 141, FrikpiE . BMIEAZLFIB
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a2 JA g5 b, HAhZ R8s
TR L

2.2 FI7 B RIAAR R S B AL IR PR, T
(i) o 5 W S ) 8] (1) A8 4k, #4257 5 (current weight,
CW). BMI. #i&E %%, FMI. FFMI,
BCM%Ei"JﬁQ}Eﬁ%%X(RO.OS), SM . PA

G R L (P>0.05).

2.3 ARBRRTe G AR A AR £
WERAFT R, A5 BATEBUT B A B 5
A EARHR 5T B S, B AR %185
K FA4L. CW. BMI. A& E%. FFMI.
SM. PATERANMLE, ZRAGITFE XL
(P<0.05). WEN 7w, PALAETRT W IAA 5 &
(9254055 il e 3.53 kg +1.67 kghll5.53 kg
+1.08 kg(P = 0.01); FFMIZE 50T 1 8] i °F- )
A HIN: 2.49 kg/m*+2.91 kg/m*H13.05
kg/m>+1.97 kg/m’(P = 0.04); SMTERUT 1A
BP9 284k 23 5 1,33 kg £+ 6.83 kghl2.44 kg
+4.49 kg(P = 0.05); PAYEJRUT #1017
AT H N 2.47+112.19814.53 +14.57(P =
0.04). PiZL7ERUT M FMIRIBCM) T35 4%
WER TG ¥, 43R 5.33 kg/m’+
13.54 kg/m’*f14.65 kg/m’+16.49 kg/m’(P =
0.921), 4.28 kg +5.77 kg#13.85 kg+2.27 kg(P
=0.862).
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TE 2 1wk 2 wk 3wk 4wk 5wk PE
IARZ kg) 60.06 + 59.56 + 59.10 + 58.75 + 58.16 + 57.71 + <0.01
11.27 11.27 11.29 11.33 11.29 11.23
BMI(kg/m?) 21.27 + 2133+ 21.38+ 21.28+ 21.07 + 20.92 + <0.01
3.05 3.05 3.08 3.07 3.03 2.99
IAREEKR(%) 0 0.86 + 1.54 + 2.07+ 3.28+ 4.03 + <0.01
0.16 1.13 1.55 1.55 1.76
ISRRRLRISE (kg/m?) 6.48 + 6.43 + 6.40 + 6.46 + 6.29+ 6.02 + <0.05
2.30 2.12 2.30 2.38 2.12 2.02
EASHLRIER (kg/m?) 1530+ 15.13 + 15.08 + 15.17 + 15.11 + 14.95+ <0.05
1.66 1.66 1.65 1.67 1.68 1.61
ABIRE (ka) 27.86 + 27.31 27.23+ 27.37 + 27.01 + 26.67 + <0.05
5.21 5.21 5.20 5.07 4.96 4.86
SIS (kg) 39.78 + 39.58+ 39.46 + 39.68 + 39.36+ 39.29+ =0.05
7.49 7.49 7.48 7.34 7.03 6.83
BRI ) 5.39 + 5.35+ 5.31+ 5.39+ 529+ 5.24 + =0.05
1.03 0.98 1.03 1.06 0.94 0.96
BMI: {AREEE.
A P =0.01 B P =0.04
0.0 B 0.0 O 0.0
S 23
6.0 5 75
o —
£
. @ 5.0
[ o
§40 Ezs
5 g -
2 ©
= 20¢r s 0.0
[l
< =
< -2.5 1
0'0 L | | | |
AH BZH AN BZH
C 300 L P =0.05 D 350 P = 0.04
S L 15
w ~20.0
2200 | Q
£ T
k3 ©10.0
Q c
% 10.0 | o
E £ oo
[1°]
+= o
Q L
g 00 <10.0
(73]
<
-10.0 - ‘ ‘ -20.0 N ‘
AN B/ A% B
B 1 ABSBATERISHBIAERONEIDRMR. AZ: LEFNIGA; BA: GE XA A: KR E; B: IEH44E

B o FHENLE; D: AR,

3 e

H 1T K 2 2008 1) % B BUbR V6 97 #1077 224k
I7 BT B AT A TR YT B N SR IX
PR ST J7 R AR AE & B A BRI A R R
A €207 N S S A I A A 1 2755 L s 2 1
BEMEFRRE. BHEIEFIRSH. 17
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HONFEM, FET807 AT RN, Rk DL G it
PR SRR TR SN, A RN S
TR WRASCRIM F FRehs AR 5%, S 20U R &
HIVETRAR. WA TR R B BUE
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& 4 ABSBAANERDEWEER (mean + SD)

e x| Bk 1wk 2 wk 3 wk 4wk 5wk
AFRE(kg) A 63.62 + 62.72 + 62.28 + 62.00 + 61.41+ 61.00 =
10.56 10.56 10.47 10.42 10.41 10.32°
B 50.68 + 50.68 + 4958 + 49.00 + 48.42 + 47 .83 +
7.86 7.86 8.28 8.34 8.13 7.88
BMl(kg/m?)
A 2279+ 2261+ 22.45 + 2235+ 2213+ 21.99+
2.50 2.50 2.50 2.48 2.46 2.40°
B 18.49 + 18.30 + 18.18 + 18.06 + 17.87 + 17.72 +
2.24 2.24 2.41 2.42 2.32 2.28
IKREER(%) A 0 0.81+ 1.35+ 1.81= 2.90 + 353+
0.13 1.07 1.36 1.45 1.67°
B 0 1.01+ 211+ 2.84 + 4.42 + 554 +
0.15 1.19 1.96 1.37 1.08
IERRE L5 5 (kg/m?)
A 7.02 + 6.95 + 7.04+ 6.95+ 6.78 + 6.50 +
2.30 2.30 2.32 2.04 2.08 2.01
B 4.84 + 477 + 471+ 4.86 + 481+ 4.59 +
1.43 1.43 1.68 1.60 1.56 1.31
KASALRIEE (kg/m?)
A 15.83 + 15.66 + 15.56 + 15.68 + 15.62 + 15.43
1.46 1.46 1.47 1.54 1.49 1.43°
B 13.70 + 13.65 + 13.63 + 13.60 + 13.54 + 13.54 +
1.17 0.99 1.32 1.33 1.31 1.17
AR E (kg) A 28.94 + 28.39 + 28.24 + 28.43 + 27.96 + 27.61+
5.32 5.32 5.32 5.19 5.04 4.93
B 24.63 + 2417 + 2417 + 2415 + 24.08 + 23.85+
3.47 3.67 3.20 3.71 3.47 2.66
SEH= k) A 4133+ 4113+ 40.88 + 4114 + 40.68 + 40.57 +
7.63 7.63 7.62 7.53 7.11 6.97°
B 35.44 + 3541+ 35.27 + 35.20 + 35.15+ 33.95+
5.06 5.51 4.91 5.53 5.10 5.10
BB E) A 5.53 5.45 + 5.58 + 5.48 + 536+ 534+
1.09 1.09 1.12 1.04 0.94 1.01°
B 510+ 5.00 + 4.98 + 4.95 + 490 + 4.82 +
1.01 0.71 0.73 0.81 0.73 0.63

AR: TTEFMNMZE; BAH: BEFRNME. BMI: (NRSEH.
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FEA TR 72 N I BTA R 22 AZH ABZH
EHL R AR TR A N AR R A2 4K, BIASE H
RIS W5 A A& B2 43 A B8 R R, T Bir
MEZ 1) N AR R 2 8 b, BCMARTFFMIE & 4

IR E 72 A R = L $ERC. BCM
T 40 P9 VR R B R G A AT, FEMAE AR

P B TE IR AL, B B LRI K 4. o e
RY, FEMFFER S B FRA RAMGERA 5K, 1M
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AT A fie 9 8 o F A R 7. {H A2, FFM
FFMEBEEFER . Gm. R E R AT,
AR AE B € BE TR R 72 5 8 T e BE IRFFMA
FM™. VanltallieZ" & W £ 4 & H K IEIFFM
FFMA L LU E FR R0 KyleZ5 0 7t &
B, FEMIFIFMIAS [T FEMAIFM, 56 T 5
FA BRSO R2m, T L ST T R A
WFFL 2R, FEMIFIFMITE PEAN & F24K 000 7 TH 5
NAERA. K, A5 K FHFFMIFIF MR FAY
B A TE O WA R RS FRAR L. ASHIE T W %%
7R, FEMIZE ST HW1R], BEAE IS ) (A2 4L,
VR TR, SB3EH LTI, 25 OFKE T

3601

T2, & £YSBER TS ER SIS BHEE MG PEAA
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A LR BIA %
e B R B
95 A 18) B AR A
% 2 T A 'ﬁ"
ﬁi 248 A% e H
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#a4s fi (phase
angle) ¥ ¥ At AF
HE R RN
oy 5K HAF. K
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B, ZISESJEIABIRAR, BMEBERE ST
L, TTFMIAEEEA T80T BA1H) 5 305 FEMI A
1724k, BCMIEREATRT BA TR, AR {3
HFFMIHF, 250 it e X, Ha R0
SR, FEMIPP 35728 40 22 7 1 4[] 22 e 4t
THE R BAFA AR 2 B I i T AL
JRCTT H E) 0 448 57 2 25 2 7 IR IR L BRI
o RE S AR T, R R
T A, IR RS, BT SR E
B, BATHIAE R 45 R 5 GurenZE" W 78—
. FFMI. FMI. BCM{7ERARA ka3, ik
JYE3JEA LIS, WRESTERUT Y, B
B ARIRR A T A R v AR HE B, A
EUER AR INEEASEREEY
PN, FIE— e fRE B THUAEA
JR T FEA K.
AHEFFMIFIBCMAE VAl 8 7RI 5 T A =
X, SMUSEARH A MEKIFEHR. GonzalezZ5 " 7t
R, WLASRE A5 s A0 T R AT R (R, T
XANERFAEL TECOX TR EEE T Hih A
[ fE 6 IR A5 H 1. LAt 7> 12 B, (RS M
Jo B E AT R T G MR A R
SN TE AL A S I A e 8 vh, BUDRETE
] 1 Ho At s P B AR FE R R 2 R Ik 2
DA< YA 1) N 5 e e 5112 5 TV i
W7, SBMIFHLEL, SMATEE AR e JET 26, AL
1, SMIFIAALES SFFMI—3, 727807 55 15 T
G IE, B3R GG B, SRS SOZW R R, (H
AR ER LG E . A g
7R, BHASM IR A B S T AL, W 218
ERAGIHERE L, X 5FFMIFAL—EL.
I, B EALEUT 2 B B 7R KR ) 5 A s
JitE R0, LA TE 0T #1838 R a AR 1 R
B, B TR, BRACEOT A B R Y.
PAH R BN THIRT A ABFRZ —. PA
Al DL S R A i R BE T A N AR OK 43 o A
HLAIBCMZKF, W] LA SRAE 9 NAR I E 5748
b, HAENAF 7R oR, (6 FPAK TN 0
B, MR, MEEE . BUREE W
A it 28 0 M 00 B 95 3 2 1) e ) LA T oAt
I3 8 R e bR, PaixaoZ: "t oy A
BRI R B ST — TR E PR R 7T, S BMIAH
bb, RIS 0T R PA AR A %
YIRBE 2. AW TR, PALERCT WA (AR 1k
A5 FIRTEARAEL, ERLEFRA 0T 7T R
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R G R . BTSSR T B S A
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TR X PAR 22 57, AIAES JG 4 KAEA &
—BIRANHE 9T, BLLAE ST BARIPA T 357454k
REFTAL, ZRBEFRIEE L BABUTIH
lH], A&, FFMI. SM. PATEWZ Y A% 57
BRib¥E X, GEFRASHNE ST 573
R B & T TR AR 4. R, Aoy
fEARUIPA. SMEREAE NEFA RN IS
by, (A LELES 53— D7 R e
A, JFHE EIRIEAR PN E IR A R A FHE.

Bz, AR, 8 TR RO A
E IR A FIFEBE 445, N R FRTE
JRT BA R SR ERAEAE R RS, X5 ESMRZ
W TS FARML. A8 75 KU 1) 3 N A o 48
FrEE T B DR, R0 A () (0 S AT
Fr PSS 0 A DL SO A7 77 RS AE TR AN R
R IS TR T TR O HL
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