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Assessment on Nutritional Status after Gastrectomy of
Gastric Cancer Patients

Ji-Na Lee

Department of Clinical Nutrition

Graduate School of Industry

Pukyong National University

Abstract

The purposes of this study were to assess the nutritional status of
gastrectomy patients before and after operation following the gastric cancer
diagnosis, identify factors influencing their malnutrition, and provide basic data
for nutritional interventions.

The subjects include 109 patients that received gastrectomy at A Hospital in
Busan from August, 2015 to October, 2017. Their nutritional status was
evaluated with anthropometric measurements, biochemical data, and PG-SGA
(Patient—-Generated Subjective Global Assessment) before operation and one &
three months after operation. Collected data was analyzed with the SPSS
version 18.0 program.

The findings were as follows: the subjects were a group of patients that

were hospitalized for gastrectomy after the gastric cancer diagnosis, consisting



of 78 men and 31 women. Their mean age was 59.55 years. The evaluation
results based on their anthropometric measurements show that they made a
significant increase in body weight, body mass index, and % ideal body weight
one and three months after operation compared with before operation(P<0.001).
Their body weight decreased by 4.5 kg and 5.7 kg one and three months after
operation compared with before operation. According to their biochemical test
results, their TLC and serum albumin decreased one month after operation and
recovered three months after operation. Their hemoglobin level dropped one
month after operation compared with before operation and rose three months
after operation, but it did not make full recovery to the level before operation.
Their nutritional status scores based on the PG-SGA results were 3.13 point
before operation, 7.61 point one month after operation, and 4.75 point three
months after operation, which indicates that their nutritional risk increased one
month after operation and recovered three months after operation but not to
the level before operation. There were no significant differences in nutritional
status changes according to most of the clinical characteristics, but the
hemoglobin level of open surgery, EGC, and adjuvant therapy patients was low
three months after operation.

These findings show the nutritional status of patients according to time and
their progress according to their clinical characteristics. There is a need for
active nutritional supports for patients in a nutritional risk group before
gastrectomy to improve the nutritional status of gastrectomy patients. Ongoing
monitoring and nutritional interventions will also be needed according to time

to assist their recovery after operation and promote therapeutic effects.
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& S HAAAS A sH=lel 3d Al S stuE 2016 -
gutel A 109 HWE 15308 o2 AFgel 195 2A 59 th(Korea National
Statistical Office, 2016). 2015 =7} ¢t 5 FAAR] w=w et o &
ARG 214701 0|8 78 wo] Ak ok 919h13.6%)0lRem oo A Ui
2H(125%), #349H11.7%) o= vtk oF HAES 19999 o] % 20127t
A AG i 36%9 F7HES Boltrt 20129 ol F wid 6.1%% FHadhe FA
B, o A 59 FESLS 1996~20006 44%, 2001~ 2005%1 54%, 2006~

2010 65.2%, 2011~2015 70.7% = Az} =7} 8- ).
A 2015E HAAFTE HHE A 29207H o2 Y HAELS 20113 F
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oj¢} Zo] fEyTtE HI oF WAEC] Hihsu AEES Frleta dou
kel A o3 MAHCRE =L UWES Holve VIR Ry glow
Gl A 191(17.2%), oA 4991(95%), U AAoA 191(136%)=2 & T
ZT 7 S E =2 Ao el tH(Korea Central Cancer Registry, 2015).

oF skt AW At A8 HAo o8 e dEs R dasRt Y
£ 9%l wom(Middleton & 2001) o] zl&), A, A7, oF T 9] A
S frdel mep ddAde o AstSo 1999). ¢ kel A9 ¢F 40~80%
(Barrera 2002), ©] & AFd9] 20% AX=v &
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g Am S AAAZS, AststA AArAR, G HE, A ol g T
37b7 E sk

AAAZL AL A7), AT B AATFAEE A Ao dirFoR u
ol AA =9 AFAAol =ob ¥l HAFH JiQlely [k JLFEHE H kst
= Hr® "Ho] o]&¥ 1 ¢gti(Manual of Medical Nutirion Therapy the 3rd ed,
2008). AlFsae 9 AA § EstA #FEE FH2E Young & Hill(1978) 9]

Aol mER 9 dA Fa A ATHLT7E 7.2%, T dFdo] Aetr] A

29l AFgast dglom, £% F 109 oluld Bit 6% AFAL Aty
o
5

(102%)°] ATHLE BA

~15% AR AEREE Hol= Aoz ey

o
*
N
N
o
o
2
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[
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(@)]

AHF e A A xEE 8P v(albumin), T ¥ 5 (total lymphocyte
count), 31X = 2Rl (hemoglobin) o] Ut A &HF W (albumin)S F% A
H 23 oy &2 Tl e dadel e Zoew Radgau o
(Fuhrman & 2004). A& A 84 4FS I3 AE A2 {84 0]
g3 ArEa gom(Lien 5 2004, Sun 5 2009) ¢4SAlE i o g gGRT I
AZE&] AAE A 53719 AT 5 AME AT BE ATFeA LR
W FR e el AEEH Fog Fo AHdol dvkal B sk tHGupta &
Lis 2010). 53] 91¢8ate] Aol s BF Fomdt daAdo] vy BaEQl
tH(Onate-Ocana 5 1999, Elahi 5 2004, Alici 5 2006, Onate-Ocana 5 2007).
Onate-Oncana %5 (2007)2 $ oA ALHENEZF(<35 g/dL)o] dFAA=2A
ojide] A=t ALFNEFA A A7t oF 26%7F S7ket= Aow R’

Il
Atk @3 &FRli(albumin)2 AW Fol =i vE3HVI7F do] AT FUH
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FAEol A Aty e WG HE g sks A EE Christensen & Gst-
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FA ddo] YAstE AoZ Ha¥AtH(Yu & Chung 2001, Sohn & Yu 2005).
BT HE 3L HE oY € F 3dA #A
o] 77.8%°4 W&e] AAFIHH(Yu & Chung 2001).

Szte] JEFEHE Hrbeles dEAA FFHEH =7 2= Mini Nutritional
Assessment(Guigoz & Vellas 1997), Nutritional Risk Screening-2002(Kondrup
S 2003), Short Nutrition Assessment Questionnaire(Kruizenga 5 2005), Subje-
ctive Global Assessment(Detsky & 1987), Patient-Generated Subjective Global
Assessment(Ottery 1996)%°] it}

I % PG-SGAT o] AAAZF, AFHH E oyl e 5 ghape] AF,
AHA ZEH A S5 Wrgdte] f¥EEe 7] GATE Y AdS Htete
SR AR Qo (Lee & 2010), #H e A3ke] 3z
o145 2 AtH(Brugler 5 2005). PG-SGAE H73EE5S FAFoRE H43HA]
A FEEFE Addte =2 BR RS A=V gl vEmgEAE AR

oF A5 9% JFHte FEETE WwolEela tH(Read & 2005).
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W71k, stage)et dhoh WUl ¥ H8 A=(T &7,

tumord] <kxb), ¢ =X A Ho] AE(N %, noded <kzb), 18a oy} &

aod 5 gE ZAr]2e Ho|l ofBE(M EFF, metastasise] FAHE FEse] 2A
Al H=d 17104 471744 2 &6k, AV 2SS Bl dd fdkelth
AL 2719dH I ALos E/- £ dom ZU|de AHnE:H A
a5 ool =&E ZH(TDolH, IqPAF AdS ol 25F oS &3 A

S Z3}(The Korean Gastric Cancer Association, 2011).

u. sidAs

HHAEe AA YobddA <% (subtotal gastrectomy)$t A A A< (total gast—
rectomy)2 AW ol dAES §lo ofFFES A= AT (Distal) DAl
% 99 ARES AAsE 29 FE(proxima) A A&, 9 E=RE AAEE F
TR E(pylorus preserving) 2 Ale 2 UH o, HAFAAso| U FHFEAAES A
BT Aol 99 otd T SIFEY fricol HAHY I Vs GdsA o
W, A& HAAZ Fl= A
9, 99 9= A4A1A FA Ak (The Korean Gastric Cancer Association,
2011).

il

3k #3H(anastomosis) S T8 919 A% e At

t}. PG-SGA (patient generated subjective global assessment)

o2
o2
o
=
i
ot
N
N
ol
ol
rlr
ol
ot
of
)
@
wn
=
)
<
O
=
o
03]
-
=
lo,
2
-
=
it
N
as!
2
olN
%
ot
N
N



(Subjective Global Assessment, SGA)7} 91t} o]
2 2AME (AT WEh, A AdH wEh 25 o] A
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1) Albumin : 35 g/dLol A4, 35 g/dLelst Y4EZH(Kim 5 2006, Han 5
2009, Lee S 2010)

2) Total Lymphocyte Count : 1500 cell/mm® ©]% A4 1500 cell/mm® ©]&} 4
ok &-2(Manual of Medical Nutirion Therapy the 3rd ed. 2008)

3) Hemoglobin : YA} 13g/dl o7, o3#F 12g/dl °]% A3 (Beutler & Waalen,
2006)

v}, PG-SGA (Patient-Generated Subjective Global Assessment)
skxto] FSFAEIE HUIELY] el ATHE, A A A AAgFSE S
d, 25 2 75 E, 2, dAF 7%, AA FEHE TEHeE 3ot #
9= PG-SGA E=F(Appendix 1)& o] &3 tH(Ottery 1996).
sz Ji7Relel] i WHS S HAG5E Fody GAAYDS, BSSE 9%

5% CAle YEDE FUedn FoEHeE A5 AdTE IGEF Aol
=
3

O

B A28 = SPSS(Statistical Package For Social Science)version 18.0 Z &

s ARgske] SAA Y

N
S
=
o
2
lo,
e,
rE
2
ro,
Jm
oX,
&
%
o
2
r o
Jm
oX,
rlo
i
iy
ol
)
m1m
_O‘
ofo
ol

o
2
o,
!
[+

=5

o 717k w2 FFAE(RAAS, Asted A PG-SGA)E  one-way
ANOVAZE o] &3sle] BEXsdon ZHXNE H, ETFAAE o] &3t EASA
o 7+ 7HY

o4 7AZe Duncan’s multiple range testZ o] 8319 o1, Pt
°] 0.05 o3t w Folg Aoz FAAs )
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o dAE EAG uE 7|7 YA EH= one-way ANOVAE o] &35lo] £
< , XTHAE o] &3t HAISA T 7 o o] feld A

%2 Duncan’s multiple range testE ©]&3}9 2™, Pghko] 0.05 ©ostd w 23

ut

¢

ol whe A, Aske
AA PG-SGA ZA¥ = t-test® A, ALl webAd = one-way
ANOVAE o] &3ate] &Aoo S = Ao, FFUAE ol &sto] FAIGHA

A 728 Duncan’s multiple range testZ o]-&3t oW, Pzt
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g Ate] duka 542 Table 12+ 2ol tidzbes 99 Ad § J8A&S Al
g W AER F A = 1098 elslen, o] T EAtE 78W(71.6%), A=
319 (284%) 01t A& 2 30~494 wwke] 2278(20.2%), 50~644 wTko] 48
(44%), 654 o]0l 399 (35.8%) = o] F 504 o]4o] WA Fhape] 879 (79.8%) =

BES X8t F A8 5954 9.

2017 RAEAE SYATEE
Health and Welfare, 2017)A} 5] w=w Qote] A dd AulE 2 12 94
A o Fol LA oW, B0th ool HMA| 75.7%=E 2 AT tidAet frAb
s A7tE ®mAT
ddatel A& dejel mE &S WAt e B§ 58(4.6%), B2 2
739 917 (83.5%), ol &2 8W(7.3%), AbH & 5W(4.6%)= eyttt 59 &
o AAFo A= M T 34% (31.2%), & 759 (68.8%)e] R om HFAT 379
(339%), & 727 (66.1%)°1 AtE. thdake] 109% F 359 (32.1%)& AdS 7t

o=

Al A ke 749 (67.9%) Aol e HoE YES

(Korea Central Cancer Registry, Ministry of
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Table 1. General characteristics of subjects

Variable Frequency %

Gender

Male 78 71.6

Female 31 28.4
Age(years)

30-49 22 20.2

50-64 48 44

> 65 30 35.8

Mean = SD 59.55 + 10.85
Marital status

Single 5 4.6

Married 91 83.5

Divorce 8 7.3

Bereavement 5 4.6
Alcohol

Non-drinker 34 31.2

Drinker 75 68.8
Smoking

Non-smoker 37 33.9

Smoker 72 66.1
Job

No 35 32.1

Yes 74 67.9

109 100.0

_‘]4_



gAte] 43# 542 Table 29 o) 5 WHdAN 5474 a8 2
AR 757 (68.8%), /MEFwo] 349 (31.2%)01 1 om, Sl @ A& Helol wet 9

oPHAAES W A= 98%(89.9%), U Al 11H(10.1%)2 AddAES A
g okth fiebe 7] St A fdew BT el ddAe] 801
(734%)0] 271994 o = tFEES A 3A 299 (26.6%) HaAd Ado=
Eutth ol Nam 5(2009)9] <dollA f1etskate] 73~81%7F 7191kl Ao
2 Bud A Hzg A3RE Bided ot oA 2T Fa o] AL
3| HoR Ao Wol ZAxEHUA 7% HFo]
o}

Hotel H7E 2010¥ =] wxE¥E AJCC(American Joint Committee on
Cancer) 7% ®W7|1AAE 7|Fo2 3o, Stage I ©] 769 (69.7%)Z 713 2t
I Stage O+ 2278(20.2%), Stage M+ 119 (10.1%) o2 JEeEW. 71423k
o] gl ddAtE 46H(422%) 01 e, 3 1098 5 € F HXAEE A
& Wk 42 A= 819 (74.3%), Al W& A= 289 (25.7%)°] AT ©] &9
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Table 2. Clinical characteristics of subjects

Variables Frequency %

Surgical approach

Laparoscopic 75 68.8

Open 34 31.2
Type of resection

Subtotal 98 89.9

Total 11 10.1
EGC"vs AGC?

EGC 80 73.4

AGC 29 26.6
Tumor stage

[ 76 69.7

Il 22 20.2

[ 11 10.1
Underlying disease

No 46 42.2

Yes 63 57.8
adjuvant therapy

No 81 74.3

Yes 28 25.7
Hospital days(POD)?

1-13 40 36.7

14-20 32 29.4

> 20 37 33.9

Mean + SD 18.63 + 9.57%

109 100.0

U EGC : Early Gastric Cancer

? AGC : Advanced Gastric Cancer
¥ POD : Postoperative Day

Y Mean + SD

_’]6_



3. 7]t W& FLFAE HI}
7} AAAS

tigzkel AAASHQ 2, A, ADAFAFBMD 2 EE:AFTHEE(%
IBW)ell tfst Z3}= Table 33 2o tidxe] A 42142 1636 cm, % #
AFe 649 kg, AQFAF 241 kg/m* O & ofAlo-BlH ¥ 7= A Fo] W ol
23}93 th(Korean Society for the Study of Obesity, 2014).

717kl & Aol A, & A AFE 649 kg, F&= UNE ¥ 604 kg, FF 3
NE F 592 kg2 % A F& Y 5, 5% 3ME §F ATl fFde=
SOITHP<0.001). Aol ik AFHl R dYee AAFATEBMDE e A
24.1 kg/mz, T UIE F 224 kg/m’, & ML F 220 kg/m’E FE A
7F freldoz werom(P<0.001), Rl THEE
(¥IBW) T3 &< A 111.1%. &< 1/1€9 § 1034%, &< 371€ F 101.4%=
T HAEY T UIY F 5 1Y §F FoHo2 A YERGTHEP<0.001).
T A AFd b8 & F AT Fhdshe FolE HIoy & Y F9
T 5

AMem F3t AolE HolA Fdrh. AAFA T

T
v

_1

m+

e
i
&
oy
g
e
+

o

oy
o
rir
o,

(BMD ¢t A5 MRS (BIBW)2> F< Holle HAT HeldA

AdAE F ATHEE E3] e 422 50~92%2 St A vehdtt
3 BaE=d(Olbe & Lundell 1987, Wu & 1997) & AFoAe= € d3

l

WAl 5 10 & 98%, ¢+ 3719 ¥ 93% #AdA AsHLE BT
Young & Hill(1978)9] ¢]3#&A5 o= 3 AoAs 5 & dFdo] &
a7l A 79%9 AT Fart AN, Kinny 5(1968)2 &

1 6%9 AFo] FAasAen, Na (2013)2 & A div] HY 8F ¥ 6.35 %9
AsirEsE Bl Bug v 2 dodAs £+ 19 F 69%, 349 +

87% AsHrE Hol Aq A9 FAE AaE B
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Table 3. Anthropometric measurement at pre-operation, 1 and 3 months

after operation

. . 1 th 3 th
Variables Pre-operation fonth TROMERS F value
after operation after operation

Height (cm) 163.6 + 8.0"
Weight (kg) 649 + 11.2° 60.4 + 10.5" 59.2 + 10.0° 8,629
BMI? (kg/m?) 241 + 3.0P 224 + 2.8 220 + 2.6° 16558

%IBW? (%) 1111 + 142> 1034

I+
+

13.3* 1014 + 12.3* 16.138™

+

Y Meant SD

? Body Mass Index

¥ 9 Ideal Body weight

aD) Syuperscripts with different alphabets in row are significantly different by Duncan’s multiple range
test.
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1 month after operation 3 months after operation
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Figure 1. Changes in body weight and body mass index at pre-operation,

1 and 3 months after operation
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hAzLe] 77k wE REEAF WE S AdE Figure 29 o 4 d EF
AT EELS AN 50.5%, BTH>120%) 24.8%, A F(111~120%) 19.2%, A Z
(<90%) 55% wo= Yetyth v+ 149 = A4 587%, #AS 174%, A A
% 13.8%, H|¥F 10.1% Tolden, = 3IMd $+= A 59.7%, AAF 18.3%,
YAF 13.7%, ¥ 9 83% o] Ath Oh 5(2010)9] AFelA fIt < A v]vrst
A7 AA ] 15%, AAFT FA= AA L] 30%Fom F& 671Y Fol = vRkEkap
£ AA9 8%, AAST A= 53%= 7|7to]l Asto] uwhel wwkEe 7Asta

zﬁﬂ]%‘% 07]'0]';\;\1_ ] o]‘E‘ H ?i:ILQ]' ‘(V?F/\]'{SL} 7&3’,]-% E‘}iﬂ}
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Figure 2. Changes in %IBW at pre-operation, 1 and 3 months after

operation
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Table 4. Biochemical data at pre-operation, 1 and 3 months after operation

) . 1 month 3 months
Variables Pre-operation F- value

after operation after operation

Albumin (g/dL) 4.22 + 039"V 3.90 + 0.32% 4.16 + 0.33 25.064™

TLC? (cells/mm®)  2024.19 + 60637  1836.25 + 542.66 2129.62 + 535.39 5.134™

Hgb? (g/dL) 1354 + 150° 12.25 + 1.10° 12.85

H+

1.41° 24.858""

Y Mean=SD

Y Total lymphocyte count

3 Hemoglobin

ab) Superscripts with different alphabets in row are significantly different by Duncan’s multiple range
test.

“p<0.01, *"p<0.001

_24_



ol

&

3
o
]
—_

A 2k(serum folic

g

ps

=
=

d (serum iron),

=

g

ps

=
=

(hematocrit),

=
=

]
ZS|

T8

7V 7F 7

3

o

e

_25_



. PG-SGA

ZAF ARl PG-SGA (Patient-Generated Subjective Global Assessment) =+
£ o] &% YU H7t AF= Table 59 2ok & A H AF5E 3134,
7614, = 3IMYE F A7B5HSRE 747 FoHQ AolE How
= Hdoll vls) & Y & SAAE FostA SrtsATE &

= d F gL oy ol FEoR IRHA XF As &

[e]
= 1NME ¥
<
T

(P<0.001),
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Table 5. PG-SGA score at pre-operation, 1 and 3 months after operation

. . 1 month 3 months
Variables Pre—operation ) ) F value
after operation  after operation

PG-SGA 3.13 = 2.12% 761 + 2.04° 475 + 3.05" 93.148™

Y Mean+SD
a9 Syuperscripts with different alphabets in row are significantly different by Duncan’s multiple range
test.
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2ol PG-SGA (Patient-Generated Subjective Global Assessment) =73
T3 FFEH HUF A3 5 WEFol= Figure 3% 2tk e A dGEH
w(grade A)o= ddd dA7F 69(63.3%)NA & 114 F 2
& MY F 45%HUL3%)eR FUtER o FE A

TR JdFEH(grade B) E A3 JYdEHF(grade CO)o2 Adtd dldA=
T A 7 407 (35.8%), 18(0.9%)oA %= 1149 F ZF 79%(725%), 289
(25.7%) 2.2 Frtetdom & Y § 7 528 (47.7%), 128 (11%) 22 743t
of AN ALl A Aol Aol wheh FAEHTE W H AS & F AATh
Shim 5(2013) d7olAe F5 4 FFFEH7F ¢35 dLu(grade A)o= ke
ddA7E 86.9%0 A e §F 261%= A n
2 A ddEF(grade O)o 2 ddkd tidztE & A 108%, 23%AA &
F 476%, 262%= S7FstA T Hirao 5(2005)2 &4 A& dido=z A=A
3
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Figure 3. Changes in PG-SGA grade at pre-operation, 1 and 3 months after

operation
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Table 6. Changes in body weight according to clinical characteristics and

duration of operation

Pre-operation 1 monthv 3 monthsv F-value
after operation after operation
Surgical approach
Laparoscopic 63.67 + 10.59"Y  59.43 + 9.95° 58.64 + 9.56% 5.433™
Open 67.63 + 1244 6257 + 1148 6059 + 10.98"  3.304"
t-value -1.712 -1.453 -0.940
Type of resection
Subtotal 6471 = 11.23" 60.47 + 0.53* 5958 + 10.14* 6.493™
Total 66.66 = 12.25 59.85 + 10.71 56.31 + 8.63 2.688
t-value -0.542 0.184 1.024
EGC? vs AGC?
EGC 6469 + 11.23 60.43 £10.57* 59.24 + 10.10* 5.784™
AGC 6550 + 11.64 60.34 £ 10.48 59.26 + 9.94 2.806
t-value 01332 0.037 -0.011
Adjuvant therapy
No 6463 £ 1123 6023 £ 10.63* 59.01 + 10.05* 6.228™
Yes 65.70 * 11.65 60.90 + 10.31 59.93 + 10.05 2.339
t-value -0.432 -0.289 -0.415
Hospital days (POD
1-13 65.35 * 11.87 61.28 + 11.04 60.54 + 10.12 2.206
14-20 65.46 + 9.79"  61.01 + 929" 5941 + 10.20° 3292
>21 63.94 + 12.07° 5893 + 11.00°°  57.71 + 9.81° 3.326
t-value 0.202 0.551 0.766
" Mean+SD

Y EGC : Early Gastric Cancer
% AGC : Advanced Gastric Cancer
Y POD : Postoperative Day

ab) Superscripts with different alphabets in row are significantly different by Duncan’s multiple range
test.
“p<0.05, "p<0.01
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Table 7. Changes in albumin according to clinical characteristics and

duration of operation

. 1 month 3 months
Pre-operation . . F-value
after operation after operation

Surgical approach

Laparoscopic 424 + 0.34" 3.93 + 0.30° 420 + 0.31° 20.692™"
Open 417 + 0.49° 3.85 + 0.36 4.08 + 0.35" 5.807"
t-value 0.836 1.221 1.752
Type of resection
Subtotal 421 + 0.40° 391 + 0.31° 418 + 0.33" 22.061°*
Total 426 + 0.31° 3.85 + 0.45% 401 + 0.23° 3.920°
t-value -0.348 0.556 1584
EGC? vs AGCY
EGC 426 £ 0.37° 395 + 0.31° 422 + 0.31° 19.521
AGC 411 + 0.44° 3.76 + 0.32° 401 £ 0.32° 6.987"
t-value 1.699 2.880™ 3.092*
Adjuvant therapy
No 423 + 038" 392 + 0.32° 420 + 0.32° 19.552"
Yes 419 + 043" 384 + 0.31° 404 + 033" 6.422"
t-value 0.421 1.133 2.280"
Hospital days(POD)”
1-13 430 £0.34° 398 + 0.26% 423 + 0.32° 11581
14-20 421 + 0.31° 391 + 0.32 413 + 0.35" 7107
=21 414 + 0.49° 3.81 + 0.36 412 + 0.31° 7674
t-value 1.411 2.502 1.265
Y Mean+SD

o

) EGC : Early Gastric Cancer

P AGC : Advanced Gastric Cancer

Y POD : Postoperative Day

aP) Superscripts with different alphabets in row are significantly different by Duncan’s multiple range
test.

"p<0.05, "p<0.01, "p<0.001
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Table 8. Changes in total lymphocyte according to clinical characteristics

and duration of operation

. 1 month 3 months
Pre-operation . . F-value
after operation after operation
Surgical approach
Laparoscopic 1993.31 + 556.74%Y 1898.17 + 536.11° 2123.12 + 515.88" 3.322"

Open 2092.32 + 708.05 1859.94 + 564.10 2143.97 + 583.97 2.012

t-value -0.788 0.339 -0.188

Type of resection

Subtotal 1987.43 + 60357 1873.01 + 538.41%  2134.17 + 549.84° 5.268"™
Total 2351.73 = 553.32 2004.18 = 592.82 2089.09 = 401.53 1.323
t-value -1.912 -0.759 0.264
EGC? vs AGCY
EGC 2022.76 + 612.47® 1896.14 + 508.99° 2164.88 + 557.32° 4.591"
AGC 2028.14 = 599.88 1858.97 + 635.49 2032.38 = 464.68 0.869
t-value -0.041 0.315 1.143
Adjuvant therapy
No 2020.38 + 610.48® 1856.15 + 499.34* 2138.15 + 546.86" 5.292"
Yes 2035.21 = 605.27 1973.32 + 654.64 2104.96 = 509.53 0.346
t-value -0.111 -0.985 0.282
Hospital days (POD)”
1-13 2004.03 = 588.33 1976.05 + 564.78 2175.45 + 541.31 1.460
14-20 1959.28 + 624.36 1846.53 + 561.51 2038.50 = 518.72 0.917
>21 2102.14 + 618.04" 1823.51 + 501.98° 2158.89 + 547.90° 3.829"
t-value 0.506 0.879 0.661
D Mean+SD

Y EGC : Early Gastric Cancer

P AGC : Advanced Gastric Cancer

Y POD : Postoperative Day

ab) Superscripts with different alphabets in row are significantly different by Duncan’s multiple range
test.

“p<0.05, "p<0.01
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Table 9. Changes in hemoglobin according to clinical characterristics and

duration of operation

1 month 3 months after

Pre-operation after operation operation F-value
Surgical approach
Laparoscopic 1360 + 156" 1232 + 1.07* 1311 + 1.34"  17.343™
Open 1340 + 1.37° 12.09 + 1.16* 12.27 + 1.41° 9.864™
t-value 0.629 1.000 2977
Type of resection
Subtotal 1354 + 1.52¢ 12.25 + 1.05° 12.88 + 143> 22231
Total 1356 + 1.37 12.260+ 41 .53 1254 + 1.28 2.648
t-value -0.045 -0.010 0.758
EGC” vs AGC?
EGC 13.58 + 1.53° 12.29 + 1.09° 13.14 + 133> 19.358™"
AGC 1342 + 1.43° 12.13 + 1.14° 12.04 + 1.33*  10.031™
t-value 0.484 0.663 37838
Adjuvant therapy
No 1354 £ 155" | 1227 + 1.07 1320 + 1.30° 19.885™
Yes 1354 + 1.37° 12.18 + 1.19° 11.82 £ 1.21%  14.403"
t-value 0.005 0.343 4.925™
Hospital days (POD)”
1-13 13.72 + 1.59° 12.38 £ 0.98° 1291 + 1.51° 9.368™
14-20 1334 + 141" 1221 + 096° 1305 = 1.35° 6919
>21 1352 + 1.49° 12.14 + 1.33° 1261 + 1.36° 9.282"*
t-value 0.545 0.460 0.861
" Mean+SD

Y EGC : Early Gastric Cancer

¥ AGC : Advanced Gastric Cancer

YPOD : Postoperative Day

a9 Syuperscripts with different alphabets in row are significantly different by Duncan’s multiple range
test.

"p<0.05, "p<0.01, "p<0.001
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Table 10. Changes in PG-SGA score according to clinical characteristics

and duration of operation

1 month after

3 months after

Pre-operation operation operation F-value
Surgical approach
Laparoscopic 296 + 205 741 £ 1.77° 438 £ 276" 77511
Open 352 + 225" 8.05 + 2.52° 555 + 352° 21967
t-value -1.299 -1.536 -1.877
Type of resection
Subtotal 3.07 + 2.13% 7.52 £ 2.06° 459 + 2.89° 87.395™
Total 3.72 = 2.10% 845 + 1.69" 6.18 = 4.11% 7.605™
t-value -0.969 -1.443 -1.649
EGC” vs AGC”
EGC 293 + 1.93* 742 + 1.91° 452 + 2.84° 80.065""
AGC 3.68 + 2.53* 8.13 + 2.32° 537 + 354° 17.944™
t-value -1.644 -1.620 -1.294
Adjuvant therapy
No 296 + 1.95% 753 £ 1.82° 470 £ 2.87° 83.867""
Yes 3.64 + 2.54% 7.85 £ 2.60° 4.89 + 358" 15.0827"
t-value -1.892 -1.033 -1.373
Hospital days (POD)”
1-13 2.80 + 1.91* 732 £ 243" 3.72 £ 2.50% 43.340™"
14-20 3.25 + 2.31* 756 + 1.38° 546 + 3.10° 26.421""
>21 3.40 + 2.19* 797 + 2.06° 524 + 332" 29.125™"
t-value 0.839 0.979 3.806
Y Mean+SD

Y EGC : Early Gastric Cancer

¥ AGC : Advanced Gastric Cancer

Y POD : Postoperative Day

a9 Superscripts with different alphabets in row are significantly different by Duncan’s multiple range

test.
*p<0.001
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APPENDIX 1. scored PG-SGA

Scored Patient-Generated Subjective Patient ID Information
Global Assessment (PG-SGA)

History (Boxes 1-4 are designed to be completed by the patient.

1. Weight (See Worksheet 1) 2. Food Intake: Ascompared to my normal intake, [ would
rate my food intake during the past month as:
In summary of my current and recent weight: 00 unchanged o
) ' 0 more than usual o
[ currently weigh about kg O less than usual "
1 am about cm tall I am now taking:
O normal food but less than normal amount
One month ago | weighed about kg 0 little solid food
" . (1]
Six months ago | weighed about ___ kg O only I:iqu!ds o
o only nutritonal supplements ||
During the past two weeks my weight has: O very little of anything |
O decreased ,, [J notchanged ,  [] increased , O only tube feedings or only nutrition by vein
Box| [ Box2 [
3. Symptoms: | have had the following problems that have kept 4. Activities and Function: Over the past month, [

me from eating enough during the past two weeks (check all would generally rate my activity as:
that apply): ) O normal with no limitations ,,
0O no problems eating 8

no sopette. lust i SSa e arin 0 not my normal self, but able to be up and
o ppetie. ] 8 " about with fairly normal activities ,,
O nausea O vomiting ¥ i L hai
O constipation O diarrhea O not feeling up to most things, but in bed or chair
g mouth sores 0 dry mouth less than half the day
O things taste funny or have no taste | [ smells bother me O able to do little activity and spend most
O problems swallowing 0 feel full quickly, of the day in bed or chair
O pain; where? | [ pretty much bedridden, rarely out of bed
o oLher“m Box4

** Examples: depression, money, or dental problems

Box3[] Additive Score of the Boxes 1-4 [_]A

The remainder of this form will be completed by your doctor, nurse, or therapist. Thank you.
5. Disease and its relation to nutritional requirements | See Worksheet 2)

All relevant diagnoses (specify)
Primary disease stage (circle if known or appropriate) 1 I1 Il IV Other
Age Numerical score from Worksheet2[ | B

6. Metabolic Demand ( See Worksheet 3) Numerical score from Worksheet 3 :I c

i Wi 4 D
7. Physical (See Worksheer 4) Numerical score from Worksheet :

Global Assessment (See Worksheet 5) Total PG-SGA score

O Well-nourished or anabolic (SGA-A) (Total numerical score of A+B+C+D above) [

O Moderate or suspected malnutrition (SGA-B) ) .
O Severely malnourished (SGA-C) {See triage recommendations below)

Clinician Signature RD RN PA MD DO Other __ Date

Nutritional Triage Recommendations: Additive score is used to define specific nutritional interventions including patient &
family education, symptom management including pharmacologic intervention, and appropriate nutrient intervention
(food, nutritional supplements, enteral, or parenteral triage). First line nutrition intervention includes optimal symptom management.

0-1 No intervention required at this time. Re-assessment on routine and regular basis during treatment.

2.3 Patient & family education by dietitian, nurse, or other clinician with pharmacologic intervention as indicated by symptom
survey (Box 3) and laboratory values as appropriate.

4-8 Requires intervention by dietitian, in conjunction with nurse or physician as indicated by symptoms survey (Box 3).

=9 Indicates a eritical need for improved symptom management and/or nutrient intervention options.

@ FD Ottery, 2001
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Worksheets for PG-SGA Scoring

© FD Ottery, 2001

Boxes 1-4 of the PG-SGA are designed to be completed by the patient. The PG-SGA numerical score is determined using
1) the parenthetical points noted in boxes 1-4 and 2) the worksheets below for items not marked with parenthetical points. Scores for
boxes 1 and 3 are additive within each box and scores for hoxes 2 and 4 are based on the highest scored item checked off by the patient,

Worksheet 1 - Scoring Weight (Wt) Loss

To determine score, use | month weight data if available. Use & month
data only if there is no | month weight data. Use points below o score
weight change and add one extra point if patient has lost weight during the
past 2 weeks. Enter total point score in Box 1 of the PG-5GA.

Wt loss in 1 month  Pgints Wt loss in 6 months

10% or greater 4 20% or greater
5-9.9% 3 10-19.9%
3-4.9% 2 6- 9.9%
2-2.9% 1 2- 5.9%

- 0-1.9% 0 0-1.9%

Score for Worksheet 1 E:}
Record in Box |

Worksheet 2 - Scoring Criteria for Condition
Score is derived by adding | point for each of the conditions listed below
that pertain to the patient.®
Category

Cancer

AIDS

Pulmonary or cardiac cachexia
Presence of decubitus, open wound, or fistula
Presence of trauma

Age greater than 65 years

Points

—

Score for Worksheet 2 =
Record in Box B

Worksheet 3 - Scoring Metabolic Stress

Stress none (0) low (1)
Fever no fever >899 and <101
Fever duration no fever <72 hrs
Steroids no steroids low dose
(< 10mg prednisone
equivalents/day)

Score for metabolic stress is determined by a number of variables known o increase protein & calorie needs. The score is additive so that a patient who has a feve
of > 102 degrees (3 points) and is on 10 mg of prednisone chronically (2 points) would have an additive score for this seetion of 3 points.

moderate (2) high (3)
2101 and <102 =102
72 hrs > 72 hrs
moderate dose high dose steroids
(=10 and <30mg { 230mg prednisone
prednisone equivalents/day)
equivalents/day)

Score for Worksheet3 = (]

Record in Box C

[Worksheet 4 - Physical Examination

Fat Stores:
orbital fat pads 0 1+ 2+ 3+
miceps skin fold 0 1+ 2+ 3+
fat overlying lower ribs 0 1+ 24 3+
Global fat deficit rating L] 1+ 2+ k2
Muscle Status:
temples (temporalis muscle) 0 1+ 2+ I+
clavicles (pectoralis & deltoids) 0 I+ 2+ 3+
shoulders (deltoids) 0 1+ 2+ 3+
interosseous muscles o 1+ 2+ 3+
scapula (latissimus doesi, trapezius, deltoids) 0 1+ 2+ 3+
thigh {quadriceps) 0 1+ 2+ 3+
calf (gastrocnemius) 0 I+ 2+ I+
Global muscle status rating 0 1+ 2+ 3+

Physical exam includes a subjective evaluation of 3 aspects of body composition: fat, musele, & fluid status. Since this is subjective, zach aspect of the exam is
rated for degree of deficit. Muscle deficit impacts point score more than far deficic Definition of categories: 0 = no deficit, 14 = mild deficit, 2+ = moderate
deficit. 3+ = severe deficit. Rating of deficit in these caregories are noi additive but are used to clinically assess the degree of deficit (or presence of excess fluid).

Fluid Status:
ankle edema 0 I+ 2+ 3+
sacral edema 0 1+ 2+ 3+
ascites 0 1+ 2+ 3+
Global fluid status rating 0 1+ 2+ 3+

Point score for the physical exam is determined by the overall
subjective rating of total body deficit.

Mo deficit score = 0 points
Mild deficit score = 1 point
Meoderate deficit score = 2 points

Severe deficit score = 3 points

—

Score for Worksheet 4 =
Record in Box D

Category

Weight

Stage A
Well-nounshed

No wt loss OR
Recent non-fluid wt gain

[Worksheet 5 - PG-SGA Global Assessment Categories

Moderately malnourished
or suspected malnutrition

~5% wt loss within 1 month
(or 10% in 6 months) OR

No wi stabilization or wi gain
{ie., continued wt loss)

Definite decrease in intake

Presence of nutrition impact
i (Box 3 of PG-5GA)

Physical Exam

Nutrient Intake No deficit OR
Significant recent improvement
Nutrition [mpact None OR
Symp ignil recent imp
allowing adequate intake
Funetioning No deficit OR

Significant recent improvement

No deficit OR
Chronic deficit but with recent
clinical improvement

Maderate functional deficit OR
Recent deterioration

Evidence of mild 10 moderate
loss of SQ fat &for muscle mass
&/or muscle tone on palpation

Severely mainourished

> 5% wt loss in | month
(or >10% in 6 months) OR
Mo wt stabilization or wt gain
(i.¢., continued wt loss)

Severe deficit in intake

Presence of nutrition impact
symptoms (Box 3 of PG-SGA)

Severe functional deficit OR
recent significant deterioration

Obvious signs of malnutrition
(¢.g., severe loss of 5Q) tissues,
possible edema)

Global PG-SGA rating (A, B,or C) =

-
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