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A Prospective Observational Study Evaluating the Change of Nutritional Status
and the Incidence of Dumping Syndrome after Gastrectomy

Ju-RiNa', Yuhn-Suk Suh'?, Seong-Ho Kong'?, Jeong Hyun Lim*?, Dal-Lae Ju*’, Han-Kwang Yang'**, Hyuk-Joon Lee'**

"Division of Gastrointestinal Surgery, “Nutritional Support Team, *Department of Food Service and Nutrition Care, Seoul National University Hospital,
“Department of Surgery and Cancer Research Institute, Seoul National University College of Medicine, Seoul, Korea

Purpose: The aim of this study was to investigate the change of nutritional status and the incidence of dumping syndrome after
gastrectomy for gastric cancer.

Methods: From January 2013 to May 2014, 36 patients who underwent gastrectomy for gastric cancer were prospectively investigated
in terms of nutritional status by body weight, anthropometric measurements, biochemical data, and Patient-Generated Subjective
Global Assessment (PG-SGA). Dumping syndrome was assessed using a newly developed questionnaire based on the Japanese
Society of Gastroenterological Surgery survey and Sigstad’s scoring system.

Results: Body weight losses were 4.6%, 8.1%, and 6.9% at discharge, six months, and one year after discharge, respectively.
Triceps skinfold thickness had no significance, however, mid-arm muscle circumference showed significant loss after gastrectomy.
A part of the biochemical data showed significant change after gastrectomy, but almost indicated a restoring tendency within
two months after discharge. In terms of PG-SGA, 33 patients (91.7%) were classified as A (well-nourished) before surgery, however,
the number of well-nourished patients showed a sharp decrease to 1 (2.8%) at two weeks after discharge, and then gradually
increased to 25 (69.4%) at one year. The main obstacles against diet intake were reported as ‘early satiety’ and ‘anxiety’. The
number of patients who had experience in at least one dumping syndrome related symptom was 21 (58.3%) at discharge, 26
(72.2%) at two months after discharge, and 11 (30.6%) at one year after discharge.

Conclusion: Nutritional deficit as well as dumping syndrome is encountered in a large number of gastric cancer patients after
gastrectomy. Postoperative nutritional support and personalized education seem to be very important during the postoperative
period.
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Nutritional Status and Dumping Syndrome after Gastrectomy

Pre-operative informed-consent&screening

-Anthropometric measurements
(height, weight, TSF, MAC)
-Blood test

-PG-SGA

n=47

Operation

Post-operative at discharge

-Anthropometric measurements

(weight, TSF, MAC)

-Blood test

-Dumping syndrome related questionnaire

n=42

v

Drop 5

Follow-up at 2 weeks, 2, 6, 12 months after discharge

-Anthropometric measurements

(weight, TSF, MAC)

-Blood test

-PG-SGA, dumping syndrome related questionnaire

n=40

Statistical analysis

All assessment completed at every visit
n=36

cle circumference, MAMC)+= MAC cm—0.314 X TSF mm2]
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Follow-up loss 2

Fig. 1. Study flow. TSF = triceps
skinfold thickness; MAC = mid-arm
circumference; PG-SGA = Patient-
Generated Subjective Global Assess-
ment.
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v" Early Dumping
1. Cold sweat +1 8. General malaise +2
2. Palpitation +3 9. Sleepiness +3
3. Dizziness +2 10. Headache +1
4. Numbness +4 11. Chest pain +1
5. Facial redness +1 12. Diarrhea +4
6. Facial pallor +1 13. Abdominal pain +1
7. Heat +1 14. Rumbling +1

v' Late Dumping
1. Cold sweat +1 3. Dizziness +2

2. General malaise +2 4. Syncope +4

15. Nausea +1

th(Fig. 2). 7]&9] Sigstad’s scoring system¥} "p71R]| 2 7}
A4=0] Sho] 74 T 7 oAkl A gg=s 510 2 2oty

o=
= T= [e3re) w1

Aol WA,

r
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e
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E
&

4% A=+ IBM SPSS Statistics 19.0
(IBM Co., Armonk, NY, USA)& ARg-3}o] ot + T2 HALR
LHER QT 71 7he]l whE Al sk}, Aokehs E4, PG-SGA
e repeated measure ANOVAZ §-94S AZ51911 P
<0059 A9 EAHOR folsicta wersielct. b
USHEAITE A1 8 PG-SGA B2, §HEHT WA 5 ek}
= QAR (-8 %) 2 LT

=
P=
5

2

1. gt £

B oL gJARA} 36 o] T3t QulA EAJL Table 137} 2.
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16. Vomiting -4
17 Abdominal
" fullness +1
18 Abdominal
" discomfort +1
19. None
5. Tremor +4
6. None Fig. 2. Modified Sigstad’s scoring sys-
tem.
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Nutritional Status and Dumping Syndrome after Gastrectomy

Table 1. General characteristics of the subjects

Variable Value
Sex
Male 21 (58.3)
Female 15 (41.7)
Age (y) 58.8+8.9 (range, 36 ~72)
35~49 2 (5.6)
50~59 19 (52.8)
60~69 9 (25.0)
=70 6 (16.7)
Underlying disease
Yes 17 (47.2)
No 19 (52.8)
Type of resection
Subtotal gastrectomy 32 (88.9)
Distal (Billoth I) 16 (50.0)
Proximal 5(15.6)
Pylorus preserving 11 (34.4)
Total gastrectomy 4 (11.1)

4.5+0.8 (range, 4~7)
7.7x1.4 (range, 6~ 12)

First day of diet (postoperative day)
Length of hospital stay (postoperative

day)
Cancer stage”
Ia 27 (75.0)
Ib 4 (11.1)
ITa 4 (11.1)
IIc 1(2.8)
Adjuvant chemotherapy
Done 5(13.9)
Not done 31 (86.1)

Values are presented as number (%) or mean=*standard deviation.
*7th American Joint Committee on Cancer TNM staging system.

3. MHAZ K| Hat

BMI®| W¥sl= A5t 5Lk A1
= 74 AR 2 EAE 5949 e
Al 713w AR RofRt Aol & Belar
2.8% +oJoHA AAsFF o UH(P <0.05
Tl R-2feh Aol 5 HolA| ohotrt.
=Y 671 5 ALet 7 Al olA fefet AolE Bl
A AL 0.6 cm, 2.5% F-23HA] 7H48FA 2P <0.05), B

HE ZF Al Ztoll oIt Afol & Kol A] ek3iTh(Table 2).
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Body weight (k

Fig. 3. Changes of body weight for 1 year after discharge. aNdSignificant
difference (P <0.05) are indicated by different letters based on
repeated measure ANOVA with Bonferroni adjustment.

2 Weeks 2 Months 6 Months 1 Year
after after after after
Discharge discharge discharge discharge discharge

_4p| HH STG:32

] TG: 4
=149 3 Non-chemo: 31
—16 4 [ Chemo: 5

Fig. 4. Changes of body weight loss percent at each visit versus
admission. ST'G = subtotal gastrectomy; T'G = total gastrectomy;
chemo = chemotherapy.

5 HolA] elolth F uitaet 3 2 AEHES AU A Ve
Zh Al A froT3E Ahol S HolA] obglet. & TS e A
71 HY 3 fo3 S AP <0.05), dHRIS B
Al frof3 s Bl e 271 SR fo3 7S
HYTHP <0.05). W= HY A, HIER] Bio= B9 25 &
Tt SIS BATHP <0.05), o5 2 Al A ol Al
XJo| 2 Ho|A] gF3krh(Table 3).

5. PG-SGA 7} Z1t

Fig. 59} Table 4= & A - & 7]7to]| W& PG-SGA H7F
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Table 2. Changes of the anthropometric data for 1 year after discharge

Ju-Ri Na, et al.

Variable Admission Discharge 2 Weeks after 2 Months after 6 Months after 1 Year after
discharge discharge discharge discharge
BMI (kg/m?) 24325 232+23" 23.0+2.4° 22.7+2.3% 22.3+2.4° 22,6224
TSF (mm) 16.5+5.6 16.0+5.9 16.1+5.6 15.6%5.6 152+5.3 15.6+5.5
MAC (cm) 29.0+2.0° 28.2+2.0° 282+2.1° 28.2+2.1° 28.1+2.5" 28125
MAMC (cm) 23.8+2.7 232+2.5" 23.1+2.5" 233+2.6" 233+2.6"" 23227

Values are presented as mean=+standard deviation.
BMI = body mass index; T'SF =

triceps skinfold thickness; MAC = mid-arm circumference; MAMC = mid-arm muscle circumference.

aNdSigniﬁcant difference (P <0.05) are indicated by different letters based on repeated measure ANOVA with Bonferroni adjustment.

Table 3. Changes of the biochemical data for 1 year after discharge

Variable Admission Discharge 2 Weeks after 2 Months after 6 Months after 1 Year after
discharge discharge discharge discharge
WBC (x10%/uL) 54+12° 7.2%2.0° 6.0+1.4" 55+1.7" 55+1.7" 6.2+2.0"
Hemoglobin (g/dL) 13.5+1.2* 127+1.1° 13.1%1.0° 13.1+1.1° 13.1+1.3*" 13.7+£12°
Hematocrit (%) 39.9+3.0" 37.5+3.0° 39.8+3.0° 39.8+3.4" 39.3+3.7" 40.2+3.4"
TLC (cells/mm”) 1,871.7570.9™  1,654.2+559.0° 1,895.4+554.0" 2,219.8+910.7° 2,102.1+702.5*  2,071.6+865.5"
T-chol (mg/dL) 172.1+25.3* 158.8+23.9" 163.4+23.2° 165.7+34.0™ 164.0+26.9" 176.3+26.6°¢
T-protein (g/dL) 6.8+0.4" 6.7+0.4" 7.0+0.4° 7.2+0.5™¢ 7.2+0.4>¢ 7.3+0.4%
Albumin (g/dL) 4.0+0.3" 3.7+0.2° 4.1+0.3" 43+0.2° 4.3+0.2° 43+0.2°
Transferrin saturation (%)  37.7=14.3" - 22.9+8.4° 31.3x10.2° 33.2+11.8° 33.3x10.3°
Vitamin By, (pg/mL) 691.7+324.3" - 1,028.0+482.0 648.8+236.3" 568.1+218.7" 573.3+286.3"

Values are presented as mean+standard deviation.
WBC = white blood count; TLLC =
capacity X 100%.

total lymphocyte count; T-chol =

total cholesterol; transferrin saturation = serum iron/total iron binding

*~9Significant difference (P <0.05) are indicated by different letters based on repeated measure ANOVA with Bonferroni adjustment.

1 Well-nourished (grade A)

[ Moderately malnourished (grade B)

Hl Severely malnourished (grade C)
100 811

90 -
80 -
70
60 -
50 -
40 -
301
20
10

55.6 (20)

91.7 (38)

% (N)

AdmISSIOFI 2 Weeks 2 Months 6 Months 1 Year
after after after after
discharge discharge discharge discharge

Fig. 5. Changes of the Patient-Generated Subjective Global Asse-
ssment (PG-SGA) grade for 1 year after discharge.
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Table 4. Changes of the Patient-Generated Subjective Global Assessment (PG-SGA) score for 1 year after discharge

2 Weeks after

Variable discharge

Admission

PG-SGA score 1.8+1.2° 74+1.8"

Values are presented as mean=standard deviation.

2 Months after 6 Months after 1 Year after
discharge discharge discharge
4.5+2.4° 4.0+2.4° 3.3+1.7°

a~dSignificant difference (P <0.05) are indicated by different letters based on repeated measure ANOVA with Bonferroni adjustment.

Table 5. Self-reported dietary intake compared with usual intake for the past 1 month at each visit

2 Weeks after

Percent (%) Admission

discharge
100 30 (83.3) 0 (0.0)
76~99 4 (11.1) 0 (0.0)
% range 80~90 -
51~75 1(2.8) 6 (16.7)
% range 70 60~70
26~50 1(2.8) 21 (58.3)
% range 50 30~50
10~25 0 (0.0) 9 (25.0)
% range - 10~25

Values are presented as number (%).

28(1
Food smell [**®

Diarthea k26 1 1 Year after discharge

[1 6 Months after discharge

HB280) [ 2 Months after discharge
Indigestion m2s) Bl 2 Weeks after discharge
R Il Admission

Bitter taste @28

Nausea @280

Anorexia [H28()

Reflux
Food stuck
Early satiety

50 (18)

Anxiety

83.3 (30)
T69.4 (25)

None | 47 2 (17)
bsss (32)
1

0 20 40 60 80 10(
% (N)
Fig. 6. Major inhibition factors of diet intake for the past 2 weeks at
each visit.
(Table 5).

7+ A1) Fa AAAH P89S Fig. 60l LRt 9k
& A 32 E89%)lA AdF Eaacie] gislou 41
(11.1%) o] e et & 243 983 59 Aeld a<lo]
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2 Months after 6 Months after 1 Year after
discharge discharge discharge
3(8.3) 3(8.3) 8(22.2)
4 (11.1) 19 (52.8) 15 (41.7)
80~90 80~90 80~90
18 (50.0) 8 (22.2) 12 (33.3)
60~75 60~70 60~70
10 (27.8) 6 (16.7) 0 (0.0)
30~50 30~50 -
1(2.8) 0 (0.0) 1(2.8)
25 - 20
Qo H9l 25 Fole 2RI A4, FAE 53 2
© 424 gelo] 7} 18%(50%), 127 (33.3%) |tk B4 2
N 2719, Salgol el 1A, A%, 3R, 483
A, @4, &5t askad, dAksor i Wl aclo] vhefst
S} 71zke] A walasle] £57b 7askglon,
el a.qlo] glckal et ko] Blgo] 57k SInh Hle2 o
A Aokl o Bl & 1AA7HA] 2F Aol A 27|ukaade
F0 4% e acle) A8 2194 ok
7. @457 4F Zu
Z271 9 37 @859 W S F 23V Sk
, AE, G2, 93, FE, AL BEe A 71Tkl 24X S

5 (25.
(19.4%), 799 (19.4%) o5 LEFRITH Q%J 6711 Sofl= H
I AA} ZF 99 (25.0%), 68 (16.7%) 2. 1
Tof|= B o] Bl E0] 10% vlvte g 4__.14 B ¢4
o] 7} 3% (8.3%) o= 7 ol YRt SA4olth. Modified-
Sigstad’s scoring system< &9 HH S0 9HAY 714l o] Q)
= 15 HY A 18(2.8%), B9 2714 £ 78 (19.4%), =19
6719 Zo} 1 = 7} 31 (8.3%) 0] QI TH(Table 6).
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Table 6. Changes of each symptom incidence related to dumping syndrome for 1 year after discharge

Symptom

Early dumping symptom
Cold sweat
Dizziness
Facial redness
General malaise
Sleepiness
Chest pain
Diarrhea
Abdominal pain
Rumbling
Nausea
Vomiting
Abdominal fullness
Abdominal discomfort
Late dumping symptom
Cold sweat
Dizziness
General malaise
Modified-Sigstad’s scoring system
Non-dumping
Possible (5~6)
Dumping (7<)

Values are presented as number (%).

Discharge

2 (5.6)
2 (5.6)
0 (0.0)
1(2.8)
0 (0.0)
1(2.8)
1(2.8)
4(11.1)
7 (19.4)
1(2.38)
0 (0.0)
5 (13.9)
11 (30.6)

0 (0.0)
0 (0.0)
0 (0.0)

35 (97.2)
1(2.8)
0 (0.0)

2 Weeks after
discharge

2 (5.6)
1(2.8)
0 (0.0)
0 (0.0)
1(2.8)
3 (8.3)
2 (5.6)
3 (8.3)
7 (19.4)
5 (13.9)
5 (13.9)
5 (13.9)
11 (30.6)

1(2.8)
0 (0.0)
0 (0.0)

36 (100.0)
0 (0.0)
0 (0.0)

2 Months after
discharge

29 (80.6)
6 (16.7)
12.8)

Table 7. Changes of symptom incidence related to dumping syndrome for 1 year after discharge

Variable

Dumping related symptom
None
At least 1 symptom
1
2
3<
Early dumping symptom
None
At least 1 symptom
Late dumping symptom
None
At least 1 symptom
Both early and late dumping symptom
None
At least 1 symptom

Values are presented as number (%).

66

Discharge

15 (41.7)

21 (58.3)
9 (25.0)
10 (27.8)
2 (5.6)

15 (41.7)
21 (58.3)

36 (100)
0 (0.0)

36 (100)
0 (0.0)

2 Weeks after

discharge

11 (30.6)
25 (69.4)
12 (33.3)
7 (19.4)
6 (16.7)

35 (97.2)
12.8)

35 (97.2)
1(2.8)

2 Months after

discharge

10 (27.8)
26 (72.2)
11 (30.6)
9 (25.0)
6 (16.7)

11 (30.6)
25 (69.4)

34 (94.4)
2 (5.6)

35 (97.2)
1(2.8)

6 Months after
discharge

2 (5.6)
12.8)
0 (0.0)
0 (0.0)
1(2.8)
1(2.8)
6 (16.7)
1(2.8)
9 (25.0)
1(2.8)
3 (8.3)
2 (5.6)
4(11.1)

2 (5.6)
0 (0.0)
1(2.8)

33 (91.7)
3 (8.3)
0 (0.0)

6 Months after

discharge

34 (94.4)
2 (5.6)

35 (97.2)
1(2.8)
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YT Tl 7 5H(13.9%), 48 (11.1%), 2% (5.6%)0]3ich. T
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108 CTHTable 7).
a2 Modified-Sigstad’s scoring system< 4-8-3F 2} A| 4 ¥
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1 Year after
discharge

0 (0.0)
0 (0.0)
0 (0.0)
1(2.8)
12.38)
12.8)
3 (8.3)
12.38)

33 (91.7)
3 (8.3)
0 (0.0)

1 Year after
discharge

25 (69.4)
11 (30.6)
5 (13.9)
4(11.1)
2 (5.6)

25 (69.4)
11 (30.6)

34 (94.4)
2 (5.6)

34 (94.4)
2 (5.6)
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