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Table 1. Definition of complications*
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Complications

Wound infection
Abdominal abscess
Pulmonary tract infection

Deep collection of pus

alveolar lavage
Urinary tract infection

Any redness/tenderness of surgical wound with discharge of pus
Abnormal chest x-ray with fever (>38°C) and WBC >12,000 (cells/ml) and positive sputum or broncho-

More than 10’ microorganisms per ml of urine

Bacteremia Two consecutive positive blood cultures without shock
Wound dehiscence Any dehiscence of the fascia longer than 3 cm
Bleeding Necessity of blood transfusion (=2 units)

Anastomotic leak
Respiratory failure
Circulatory insufficiency
Renal failure

Hepatic dysfunction
Pancreatic fistula

Necessity of hemodialysis

concentration
Delayed gastric emptying
Multiple Organ Dysfunction
Syndrome (MODS)

Any dehiscence with clinical and radiologic evidence
Presence of dyspnea and respiratory rate >35/min or PaO2 <70 mmHg
Unstable blood pressure requiring use of extra fluids and/or cardiac stimulants

Increased serum bilirubin level (50% above baseline)
Daily output of fluid >10 ml from surgical drainage with amylase level 5 times higher than serum

Necessity of nasogastric suction for more than 8 days after surgery
A state of physiological derangement in which organ function is not capable of maintaining homeostasis

WBC = white blood cell; *Based on the a priori definitions(11).
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Table 2. Preoperative and postoperative nutritional factors in
gastric cancer patients

Variables MeantSD  P-value*
Age 56.77+11.44
TLCT (mm’) Preoperative  2,140.69+709.22 0.421
POD #5 1,188.63+413.43
After 6 months 1,948.95+708.01
Albumin (g/dl) Preoperative 4.1210.32 0.990
POD #5 3.26+0.31
After 6 months 4.02+0.30
BMI' (kg/m?) Preoperative 23.12+2.82  0.9474
POD #5 23.24+2.8
After 6 months 21.77+2.69
Body weight (kg) Preoperative 61.44£9.62 0412
POD #5 61.6+89.85
After 6 months 57.87+9.46
Weight loss during 5.73+6.03
6 months’ (%)
Postoperative 9.15+3.83

hospital stay (days)

SD = standard deviation; POD = postoperative day; *Repeated
measures ANOVA; TTotal lymphocyte count; TBody mass index;
§Preoperative weight-postoperative weight/preoperative weight (%).

Table 3. Comparison of nutritional variables according to time
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Preoperative POD#5 n (%) After 6 months P-value*

TLC < 1,500 mm’ 116 (17%) 526 (79%) 175 (26%) <0.0001
>1,500 mm’ 553 (83%) 143 (21%) 494 (74%)

Albumin <35 g/dl 24 (4%) 492 (74%) 26 (4%) <0.0001
=35 g/dl 645 (96%) 177 (26%) 643 (96%)

BMI <20 kg/m’ 46 (1%) 57 (8%) 140 (21%) <0.0001
>20 kg/m’, <25 kg/m’ 365 (54%) 416 (63%) 431 (64%)
>25 kg/m’ 258 (39%) 196 (29%) 98 (15%)

POD = postoperative day; TLC = total lymphocyte count; BMI = body mass index; *Test of equal or given proportions (using chi-squared

test).
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Fig. 1. Distribution of ideal body weight between before and 6
months after operation (P <0.0001).
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Table 4. Multiple regression analysis of disease progression, surgical methods and adjuvant treatment (yes/no) on response variables

Coefficients (P-value)

Disease progression*

Preoperative TLC' —35.77 (0.10)
TLC after 6 months
Preoperative albumin

Albumin after 6 months

Preoperative BMI' —0.01 (0.88)
BMI after 6 months —0.12 (0.15)
Weight loss for 6 months 0.26 (0.15)

—132.80 (<0.0001)
—0.04 (<0.0001)
—0.04 (<0.0001)

Surgical methods " Adjuvant treatment
—17.79 (0.82) 59.25 (0.40)
—19.41 (0.55) —172.46 (0.01)
—0.01 (0.62) 0.03 (0.38)
—0.029 (0.04) 0.02 (0.44)
—0.16 (0.23) —0.01 (0.96)
—0.49 (<0.0001) —0.35 (0.18)
1.49 (<0.0001) 1.19 (0.04)

*Disease progression (1: early gastric cancer, 2: advanced gastric cancer); TSurgical methods (1: BI, 2: BII, 3: TG); TAdjuvant treatment

(1: no treatment, 2: treatment); MTotal lymphocyte count;

! Body mass index.
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Table 5. Univariate analysis of independence between variables
and complication rate

Table 6. Multiple logistic regression analysis of variables on the
complication*

Frequencies (N)

P-value
None Complication

Sex Male 378 54 0.391
Female 201 36

Age <50 168 25 0.065
50~70 334 44
>70 77 21

Preoperative TLC < 1,500 97 19 0.133
(cells/mm”) 1,500~2,000 167 28
>2,000 315 43

POD #5 TLC <1,500 455 71 0.999
(cells/mm’) 1,500~2,000 100 15
>2,000 24 4

Preoperative 3.0~35 21 3 0.051
albumin (g/dl)  3.5~4.0 186 39
>4.0 372 48

POD #5 albumin <3.0 77 22 0.002
(g/dl) 3.0~35 397 57
>35 105 11

Preoperative BMI <20 38 9 0.588
(kg/m’) 20~25 403 54
>25 138 27
POD #5 BMI <20 45 12

20~25 433 55 0.593
>25 101 23

TLC = total lymphocyte count; POD = postoperative day; BMI
= body mass index.
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Variables P-value Odds ratio
Preoperative TLC 0.583 0.999
POD #5 TLC 0.991 0.999
Preoperative albumin 0.727 1.159
POD #5 albumin 0.001 0.206
Preoperative BMI 0.281 1.170
POD #5 BMI 0.547 0914
TLC = total lymphocyte count; POD = postoperative day; BMI

= body mass index; *With age, sex, disease progression, surgical
methods adjusted.

Table 7. Multiple logistic regression analysis of variables on the
complication*

Variables P-value Odds ratio
4 1ct 0.483 0.999
4 Albumin” 0.036 2.186
4 BMI' 0.051 2.017
4 BWt' 0.133 0.801

TLC = total lymphocyte count; BMI = body mass index; BWt
= body weight; POD = postoperative day; *With age, sex, disease
progression, surgical methods adjusted,
preoperative TLC and POD #5 TLC;
preoperative albumin and POD #5 albumin; ‘Difference between
preoperative BMI and POD #5 BMI; I Difference between
preoperative BWt and POD #5 BWt.
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Changes of the Preoperative and Postoperative Nutritional Statuses in Patients with Gastric
Cancer and Assessment of the Nutritional Factors That Are Correlated with Short-Term
Postoperative Complications

Cheong Ah Oh, M.D., Dae Hoon Kim, M.D., Seung Jong Oh, M.D., Min Gew Choi, M.D., Jae Hyung Noh,
M.D., Tae Sung Sohn, M.D., Sung Kim, M.D. and Jae Moon Bae, M.D.

Department of Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

Purpose: The aim of this study was to evaluate the preoperative and postoperative nutritional statuses of patients with
gastric cancer and to investigate the nutritional factors that are correlated with perioperative complications.

Materials and Methods: From January 2008 to Jun 2008, 669 patients who underwent curative gastrectomy were enrolled
in a retrospective study. To evaluate the changes of their nutritional status preoperatively and postoperatively, we
measured the total lymphocyte count, the serum albumin, the body weight change and the BMI. The nutritional factors
correlated with short-term postoperative complications were analyzed.

Results: The total lymphocyte count and serum albumin decreased from the first preoperative day to the 5 day after
operation, but they tended to increase and approach the normal range 6 months after operation. The only factor correlated
with the short-term postoperative complications (defined as the ones that occurred for 30 days) was the serum albumin
checked on the 5" day after operation.

Conclusion: Low serum albumin on the 5" day after operation was correlated with postoperative short-term complications.
Serum albumin can be the preoperative statistical parameter that can predict the occurrence of postoperative
complications. (J Korean Gastric Cancer Assoc 2010;10:5-12)
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