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Risk Factors for Complications Following
Resection of Gastric Cancer

Min-Soo Kim, Joong-Min Park, Yoo-Shin Choi, Sung-Jae Cha, Beom-Gyu Kim, and Kyong-Choun Chi

Department of Surgery, Chung-Ang University College of Medicine, Seoul, Korea

Purpose: Operative morbidity and mortality from gastric cancer have decreased in recent years, but many studies have demonstrated
that its prevalence is still high. Therefore, we investigated the risk factors for morbidity and mortality considering the type of complication

in patients with gastric cancer.

Materials and Methods: A total of 259 gastrectomies between 2004 and 2008 were retrospectively reviewed.

Results: Overall morbidity and mortality rates were 26.6% and 1.9%, respectively. A major risk factor for morbidity was combined
resection (especially more than two organs) (P=0.005). The risk factors for major complications in which a re-operation or intervention
were required were type of gastrectomy, upper location of lesion, combined resection, and respiratory comorbidity (P=0.042, P=0.002,
P=0.031). Mortality was associated with preexisting neurologic disease such as cerebral stroke (P=0.016). In the analysis of different
complication's risk factors, a wound complication was not associated with any risk factor, but combined resection was associated with
bleeding (P=0.007). Combined resection was an independent risk factor for a major complication, surgical complication, and anastomotic
leakage (P=0.01, P=0.003, P=0.011, respectively). Palliative resection was an independent risk factor for major complications and a
previous surgery for malignant disease was significantly related to anastomosis site leakage (P=0.033, P=0.007, respectively).
Conclusions: The risk factors for gastrectomy complications of gastric cancer were combined resection, palliative resection, and a
previous surgery for a malignant disease. To decrease post-gastrectomy complications, we should make an effort to minimize the range
of combined resection, if a palliative gastrectomy is needed for advanced gastric cancer.
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Materials and Methods
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Table 1. Comorbid diseases in 259 patients with gastric cancer
Comorbid disease Number of patients
Cardiovascular disease 68
Hypertension 59
Angina pectoris 6
Atial fibrillation 2
CHF 1
Iron deficiency anemia 2
Diabetes mellitus 39
Respiratory disease 23
COPD 7
Pulmonary tuberculosis 13
Pneumonia 1
Pneumoconiosis 1
Brochiectasis 1
Cerebral infact 5
Malignancy 8(13)
Stomach cancer (6)
Ascending colon cancer 2
Descending colon cancer 1(1)
Sigmoid colon cancer 1(1)
Rectal cancer 1(2)
Others 3(3)
Renal disease 2
Chronic ranal failure 1
IgA nephropathy 1
Others 11 (15)
Total 158 (28)
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Table 2. Summary of 69 postoperative complications and 35 major
complications in 259 patients with gastric cancer

No.of  No. of patients
patients with  with major
complication complication

Wound complication 13 3
Wound infection 5 1
Wound dehiscense 2 2
Wound seroma 6

Hemorrhage 11 9
Intraabdominal bleeding 9 8
Drain insertion site bleeding 2 1

Anastomositic leakage 6 6

Intraabdominal abscess 11 6

Intestinal obstruction 12 6

Small bowel necrosis and perforation 1 1

Enterocutaneous fistula 2 2

Respiratory complication 10 4
Pneumonia 1
Subphrenic abscess 2 2
ARDS 1 1
Pleural effusion 2 1
Atelectasis 4

Cardiac complication 2 1
CHF 1 1
Atrial fibraillation 1

Acute renal failure 2 1

Wernicke encephalopathy 1

Postoperative delirium 1

Others 5

CHF = congestive heart failure; COPD = chronic obstructive
pulmonary disease; () = past opreration history.

ARDS = acute respiratory distress syndrome; CHF = congestive heart
failure.



120

Kim MS, et al.
RRASE ROl A 94T BYoR AusiER, B 208
U 5 AL 4% 2 BE S| olstd A4 D QNS
ATt BN SR R ATtk AN S B %] 32
= Eokd A, 714 Bl vhilg AR Aol dE & 5 R
F4go] Qlon] TEMIIRGY A 27 Hols 3 o] B4
2 AklThe YT TYE ABEE D2olAT vjgkl g E
A9 Uieo] ulmslgitk o3 U4 QST 44 FUYS  FUR
Pste] PRIAS Chimsquied 3, Fisherd 3 5 ol8ato]  Go0%
Bt on, e FAREOA o] gl FUE Hol At & F 309
S0 2AAE HALAL o83 Y B A5
At} B= EA= SPSS for Windows (version 12,0, Chicago, 1L,
USA)E o]&sto] xzlstglen], Pgro] 005 0]gkel A9 89
shcha wgshgict, ARDS
Results
AR} 2509 O] Ht A2 64.54 B4~91A)o o, E ]

Table 4. Univariate analysis of risk factors about postoperative complication of gastrectomy (patient’s factor)
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Acute renal failure

Intraabdominal abscess by anatomical leakage

Small bowel necrosis and perforation

ARDS = acute respiratory distress syndrome.

Total complication

Major complication

No. of cases
No. of cases (%) P-value No. of cases (%) P-value
Age(years) 0.790 0.636
<70 176 46 (26.1) 25 (14.2)
>70 83 23(27.2) 10 (12.0)
Sex 0.432 0.601
Male 175 44 (25.1) 25 (14.3)
Female 84 25(29.7) 10 (11.9)
Comorbid disease
Cardiovascular disease 64 17 (26.5) 0.987 8(12.5) 0.785
Lung disease 25 9(36.0) 0.265 4(16.0) 0.318
Diabetes mellitus 39 9(23.1) 0.582 4(10.2) 0.692
Neurologic disease 7 2(28.5) 0.907 1(14.3) 0.952
Benign opearation history 15 5(33.3) 0.228 1(6.6) 0.424
Malignant opearation history 13 6(46.1) 0.323 2(15.4) 0.301
Location of lesion 0.477 0.005
Upper 1/3 54 17 (31.4) 14 (25.9)
Middle 1/3 66 19 (28.8) 9(13.6)
Lower 1/3 139 33(23.7) 12 (8.6)
Stage 0.546 0.212
I 133 33 (24.8) 15 (11.3)
II 2 6(23.1) 3(11.5)
111 47 10 (21.3) 6 (12.8)
v 51 19 (37.3) 11 (21.6)
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Table 5. Univariate analysis of risk factors about postoperative complication of gastrectomy (operation’s factor)

Total complication Major complication
No. of cases
No. of cases (%) P-value No. of cases (%) P-value
Type of gastrectomy 0.167 0.02
Total gastrectomy 64 20 (31.3) 14 (21.9)
Subtotal gastrectomy 195 49 (25.1) 21 (10.8)
Method of gastrectomy 0.103 0.840
Laparoscopic gastrectomy 14 7 (50.0) 3 (21.4)
Open gastrectomy 245 62 (25.3) 32 (13.1)
Palliative resection 0.077 0.011
Yes 18 8 (44.4) 6 (33.3)
No 241 61 (25.3) 29 (12.0)
No. of combined resection 0.209 0.453
>1 98 43 (43.9) 22 (22.4)
0 161 26 (16.1) 13 (8.1)
No. of combined resection (>2) 0.005 0.003
2 22 11 (50.0) 6(27.3)
3 5 2 (40.0) 2 (40.0)
>3 2 1(50.0) 1(50.0)
Extent of LN dissection 0.909 0.911
<D2 52 13 (25.0) 7(13.5)
>D2 207 56 (27.1) 28 (13.5)

N = lymph node.
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Table 6. Multivariate analysis of significant factors in major
complication

Regression Standartd ~ Odds ratio

Variable coefficient error (95% C.1.) P-value

Combined resection 1.183 0.461 3.265 0.010
(>2) (1.321~8.066)

Total gastrectomy 0.352 0.807 1.422 0.662
(0.293~6.914)

Location of lesion —-0.886 1.247 3.265 0.264
(0.087~1.952)

Palliative resection 1.181 0.554 3.257 0.033

(1.099~9.649)

C.I. = confidence interval.

Table 7. Multivariate analysis of significant factors in leakage

. Regression Standartd ~ Odds ratio
Variable coefficient  error (95% C.1.) P-value
Combined resection  2.946 1.155 19.035 0.011
>2) (1.979~183.043)
History of surgery for ~ 3.747 1.387 42.389 0.007

malignant disease (2.798~642.173)

C.I. = confidence interval.

P=0,011, P=0.007, P=001, P=0.027, P=0.009, P=0.024, P=0.001). &
A28 IAES A3t BEF Al 2o FYISH =R
29| 5942l A Ax=E 283 o0 (P=001, P=0.011), 1L
AA e F2 Y5 544 9E AAR YERgTh
(P=0033). Mg T¥ =2 HAYL 2F +29 5HA

A9 AALZ 2 FTHP=0.007) (Table 6, 7).
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