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Is Laparoscopy-assisted Radical Gastrectomy Safe  
in Patients with Child-Pugh Class A Cirrhosis?
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Hoi Won Kim1, and Seong Yeob Ryu

Department of Surgery, Chonnam National University Medical School, Gwangju,  
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Purpose: We investigated early postoperative morbidity and mortality in patients with liver cirrhosis who had undergone radical gastrec-
tomy for gastric cancer.
Materials and Methods: We retrospectively reviewed the medical records of 41 patients who underwent radical gastrectomy at the 
Chonnam National University Hwasun Hospital (Hwasun-gun, Korea) between August 2004 and June 2009. There were few patients 
with Child-Pugh class B or C; therefore, we restricted patient selection to those with Child-Pugh class A.
Results: Postoperative complications were observed in 22 (53.7%) patients. The most common complications were ascites (46.3%), 
postoperative hemorrhage (22.0%) and wound infection (12.2%). Intra-abdominal abscess developed in one (2.4%) patient who had 
undergone open gastrectomy. Massive ascites occurred in 4 (9.8%) patients. Of the patients who underwent open gastrectomy, nine 
(21.9%) patients required blood transfusions as a result of postoperative hemorrhage. However, most of these patients had advanced 
gastric cancer. In contrast, most patients who underwent laparoscopic gastrectomy had early stage gastric cancer, and when the con-
founding effect from the different stages between the two groups was corrected statistically, no statistically significant difference was 
found. There was also no significant difference between open and laparoscopic gastrectomy in the occurrence rate of other postoperative 
complications such as ascites, wound infection, and intra-abdominal abscess. No postoperative mortality occurred. 
Conclusions: Laparoscopic gastrectomy is a feasible surgical procedure for patients with moderate hepatic dysfunction.
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Introduction

Early diagnosis, radical operation, and advances in adjuvant 

therapy have substantially improved the prognosis of gastric cancer. 

However, gastric cancer remains one of the most common causes 

of cancer-related death in Korea.1 Liver cirrhosis (LC) is also a 

major health concern in Korea. It is the fourth most common cause 

of death. Contributing factors include hepatitis B and C and alcohol 

consumption.2 Therefore, clinicians experience any gastric cancer 

patient who accompanies LC.

Recent advances in perioperative care and surgical techniques 

have contributed to decreased morbidity and mortality rates associ-

ated with gastric cancer surgery, even after D2 lymph node (LN) 

dissection. Many researchers have demonstrated that D2 LN dis-

section in patients with Child-Pugh class A is feasible.3,4

Laparoscopic gastrectomy has been used to treat patients with 

early gastric cancer surgery for several years. Currently, surgeons 

are treating patients with advanced gastric cancer via laparoscopic 

gastrectomy. Many researchers have demonstrated that laparoscopic 

gastrectomy is safe and has many advantages compared with open 

gastrectomy.5-7 However, there are few studies that support treat-
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ing patients via laparoscopic gastrectomy in patients with LC. This 

study examines postoperative morbidity and mortality in patients 

with gastric cancer and LC who underwent laparoscopic gastrec-

tomy.

Materials and Methods

We retrospectively reviewed medical records of patients with LC 

who had undergone radical gastrectomy for gastric cancer at the 

Chonnam National University Hwasun Hospital in Huasun-gun, 

South Korea between August 2004 and June 2009. 

Patients were diagnosed with LC via abdominal sonogram, 

liver biopsy, and clinical and intraoperative findings. The Child-

Turcotte-Pugh and Model for End-stage Liver Disease (MELD) 

scores were used to determine LC severity. We limited our study to 

patients with Child-Pugh class A because there were few patients 

with Child-Pugh classes B and C. No patients had a history of ab-

dominal surgery or other malignancies.

Ascites was defined as moderate when ascites of ＞500 ml per 

day passed through the drainage tube or if diuretic treatment was 

required as a result of abdominal distension. Ascites was defined 

as severe when ascites of ＞1,000 ml per day passed through the 

Table 1.  Patient demographics

Variable OG (n=28) LAG (n=13) Total (n=41) P-value

Age (yr)
   Median (range) 60 (39~73) 66 (44~77) 62 (39~77)

0.119

Sex, n (%)
   Male
   Female

25 (89.3)
3 (10.7)

13 (100.0)
0 (0.0 )

38 (92.7)
3 (7.3)

0.307

Cause of cirrhosis, n (%)
   Hepatitis B virus
   Hepatitis C virus
   Alcohol consumption
   Cryptogenic

11 (39.3)
1 (3.6)
 9 (32.1)
 7 (25.0)

5 (38.4)
0 (0.0)
4 (30.8)
4 (30.8) 

16 (39.0)
1 (2.5)

13 (31.7)
11 (26.8) 

0.901

MELD score
   Mean±standard deviation (range) 7.86±1.98 (6~11) 7.38±2.47 (6~11) 7.71±2.08 (6~11)

0.862

Pathologic stage, n (%)
   I
   II
   III
   IV

17 (60.7)
 6 (21.4)
 4 (14.3)
1 (3.6)

11 (84.6)
 2 (15.4)
0 (0.0)
0 (0.0)

28 (68.3)
 8 (19.5)
4 (9.8)
1 (2.4)

0.357

Extent of resection, n (%)
   Subtotal gastrectomy
   Total gastrectomy

22 (78.6)
 6 (21.4)

11 (84.6)
 2 (15.4)

33 (80.5)
 8 (19.5)

1.000

Lymph node dissection, n (%)
   D1+α
   D1+β
   D2

 3 (10.7)
15 (53.6)
10 (35.7)

4 (30.8)
8 (61.5)
1 (7.7)

 7 (17.1)
23 (56.1)
11 (26.8) 

0.091

Hospital stay (d)
   Mean±standard deviation 

   Median (range)
13.57±12.11

9 (7~63)
8.38±2.33

8 (6~15)
11.93±10.31

8 (96~63)

0.025

Esophageal varices, n (%)
Ascites, n (%)
Splenomegaly, n (%)

 8 (28.6)
2 (7.1)
 9 (32.1)

 3 (23.1)
 2 (15.4)
1 (7.7)

11 (26.8)
4 (9.8)

10 (24.4)

OG = open gastrectomy; LAG = laparoscopic gastrectomy; MELD = Model for End-stage Liver Disease.
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drainage tube or if paracentesis was required because of huge ab-

dominal distension.

When clinical signs of bleeding were observed (i.e., hemoglobin 

levels ＜7 g/dl or hemoglobin changes of ＞2 g/dl), this was classi-

fied as postoperative hemorrhage and transfusion was performed.

LN dissection was scored according to the Japanese gastric 

cancer treatment guidelines. D1+α was defined as limited LN dis-

section in which the perigastric LNs and LNs along the left gastric 

artery were removed. D1+β was defined as LN dissection that in-

cluded D1+α dissection and LNs along the common hepatic artery 

and celiac axis. D2 dissection was defined as LN dissection that 

included 14v LN in the lower one-third of stomach cancer. 

We used statistical analysis to correct confounding effects of the 

pathologic stage and extent of LN dissection between open and 

laparoscopic gastrectomy groups. 

Patient characteristics were assessed, including age, sex, cause of 

cirrhosis, extent of gastric resection, tumor stage, and postopera-

tive outcomes, including the extent of LN dissection, complications, 

and preoperative laboratory findings associated with postoperative 

complications.

SPSS Statistics ver. 17.0 for Windows (SPSS Inc., Chicago, IL, 

USA) was used for statistical analysis. The chi-square test, Fisher’s 

exact test, Student’s t-test, and Mann-Whitney test were used for 

comparisons. We used the logistic regression test to control expect-

ed confounding effects of other variables. All statistical tests were 

assumed to be statistically significant when P-value is ＜0.05.

Results

1. Patient characteristics

Forty-one patients with gastric cancer who underwent radical 

gastrectomy were enrolled in this study. Patient demographics are 

summarized in Table 1. There were 38 (92.7%) males and 3 (7.3%) 

females, and the median age was 62 years (range, 39 to 77 years). 

All patients were classified as Child-Pugh class A, and MELD 

scores ranged from 6 to 11.

Of the 41 patients assessed, 28 (68.3%) were classified as patho-

logic stage I. In general, the group that was treated via open gas-

trectomy had a more advanced pathologic stage and had greater LN 

dissection, particularly D2 dissection. Thirty-three (80.5%) patients 

underwent partial gastrectomy, and 8 (19.5%) patients underwent 

total gastrectomy.

Esophageal varices were identified preoperatively in 11 (26.8%) 

patients via endoscopy or computed tomography (CT). Preoperative 

ascites were detected in 4 (9.8%) patients via CT or operative find-

ings. Splenomegaly was detected in 10 (24.4%) patients via preop-

Table 2. Postoperative morbidity and mortality

Variable OG (n=28) LAG (n=13) Total (n=41) P-value

Morbidities
   Absent
   Present
      Ascites
         Moderate
         Severe
      Postoperative hemorrhage
      Wound infection
      Abscess
      Total No. of complication
      No. of complication in each patient

10 (35.7)
18 (64.3)

13 (46.4)
2 (7.1)
9 (32.1)
5 (17.9)
1 (3.6)

30
1.07±0.94

9 (69.2)
4 (30.8)

2 (15.4)
2 (15.4)
0 (0.0)
0 (0.0)
0 (0.0)

4
0.31±0.48

19 (46.3)
22 (53.7)

15 (36.6)
4 (9.8)
9 (22.0)
5 (12.2)
1 (2.4)

34
0.83±0.89

0.091

0.148

0.038
0.160
1.000
0.01
0.01

   Transfusion
      Intraoperative
      Postoperative

4 (14.3)
9 (32.1)

0 (0.0)
0 (0.0)

4 (9.8)
9 (22.0)

0.288
0.038

   Drop in hemoglobin
      Intraoperative
      Postoperative

1.35±1.03
2.05±1.50

1.01±0.54
2.24±1.57

1.23±0.90
2.13±1.51

0.306
0.731

Mortality 0 0 0

Values are presented as number (%), number only, or mean±standard deviation. OG = open gastrectomy; LAG = laparoscopic gastrectomy.
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erative CT.

2. Postoperative morbidity and mortality

Of the 41 patients, 22 (53.7%) experienced postoperative com-

plications. The most common complications were ascites (moder-

ate, 36.6%; severe, 9.8%; total, 46.4%), postoperative hemorrhage 

(22.0%), wound infection (12.2%), and intra-abdominal abscess 

(2.4%). When we compared the number of complications in each 

patient with the total number of complications in both groups, the 

open gastrectomy group was found to have more complications 

than the laparoscopic gastrectomy group (P=0.01). Complications 

(e.g., postoperative pneumonia or anastomotic leaks) did not occur 

(Table 2).

No significant intra- or postoperative hemorrhage in the lapa-

roscopic gastrectomy group was reported. In contrast, significant 

intra- and postoperative hemorrhage was reported in the open 

gastrectomy group. When transfusion rates and hemoglobin levels 

were compared, the only statistically significant difference between 

the open and laparoscopic gastrectomy groups was postoperative 

transfusion rate (P=0.038) (Table 2). However, this result appeared 

to be confounded by the tumor size between the open and lapa-

roscopic gastrectomy groups. Therefore, we performed logistic re-

gression analysis and found no difference in postoperative hemor-

rhage between the open and laparoscopic gastrectomy groups, and 

stage was the only significant factor associated with postoperative 

hemorrhage (P=0.004). This result can possibly be explained by the 

fact that postoperative hemorrhage in the open gastrectomy group 

occurred in patients with advanced gastric cancer. The extent of 

LN dissection was not a risk factor associated with postoperative 

hemorrhage (Table 3). We then analyzed the morbidities only in 

pathologic stage I patients (n=28), and no significant difference was 

found between the two groups (Table 4).

Preoperative laboratory findings, comorbidities, and surgical 

methods are summarized in Table 5. Independent predictive factors 

of postoperative morbidity included alkaline phosphatase, aspartate 

aminotransferase, direct bilirubin, and albumin levels; the presence 

of esophageal varices; and drainage tube insertion (P＜0.05). The 

extent of resection did not demonstrate a significant difference in 

complication rates. Of the 8 patients who underwent total gastrec-

tomy, 4 patients experienced postoperative hemorrhage, ascites, 

Table 3. Logistic regression analysis of suspected risk factors for postoperative hemorrhage

Variable Coefficient Standard error Odds ratio 95% confidence interval 
for odds ratio P-value

OG vs. LAG -19.645 9,427.849 0 0 0.998

Stage I vs. stages II~IV 3.847 1.587 48.13    3.525~657.155 0.004

LN dissection (D1+α, β vs. D2) 1.511 2.275 4.53 0.372~55.143 0.236

OG = open gastrectomy; LAG = laparoscopic gastrectomy; LN = lymph node. 

Table 4. Postoperative morbidity and mortality in pathologic stage I patients

Variable OG (n=17) LAG (n=11) Total (n=28) P-value

Morbidities
   Absent
   Present
      Ascites
         Moderate
         Severe
      Postoperative hemorrhage
      Wound infection
      Abscess 
      Total of complications

8 (47.1)
9 (52.9)

7 (41.2)
2 (11.8)
1 (5.9)
1 (5.9)
0 (0.0)

30

8 (72.7)
3 (27.3)

2 (18.2)
1 (9.1)
0 (0.0)
0 (0.0)
0 (0.0)
4

16 (57.1)
12 (42.9)

9 (32.1)
3 (10.7)
1 (3.6)
1 (3.6)
0 (0.0)

34

0.253

0.384

1.000
1.000

0.167

Mortality 0 0 0

Values are presented as number (%) or number only. LAG = laparoscopic gastrectomy; OG = open gastrectomy.
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and abscess. The overall complication rate was similar in the partial 

gastrectomy group.

Discussion

The prevalence of LC is increasing globally. Contributing factors 

include hepatitis B and C, alcohol consumption, and nonalcoholic 

fatty liver disease.8 It has been estimated that 10% of patients with 

LC undergo surgical treatment in the 2 years prior to their death.9 

General anesthesia and surgery may lead to complications in a 

significant proportion of patients with LC. The mortality rate for 

patients with LC undergoing surgical procedures has been reported 

to range from 8.3% to 25% compared with 1.1% in noncirrhotic 

patients.10-13

Advanced surgical techniques and postoperative management 

have reduced the mortality and morbidity associated with gastric 

cancer surgery. Studies have reported the feasibility of D2 LN dis-

section in Child-Pugh class A patients.3,4 Furthermore, several 

reports have demonstrated the advantages of laparoscopic surgery 

compared with open procedure. Advantages include reduced surgi-

cal trauma and impaired nutrition; shorter hospital stays; reduced 

postoperative pain; and earlier return of gastrointestinal func-

tion.14-17 Yamada et al.18 reported the feasibility of laparoscopic gas-

trectomy in patients aged ＞80 years. 

Laparoscopic gastrectomy has recently become a common 

treatment for treating early stage gastric cancer in East Asian coun-

tries. In our institution, most patients with early stage gastric cancer 

undergo laparoscopic surgery. We also perform many laparoscopic 

surgeries in patients with gastric cancer and LC. 

In patients with gastric cancer and LC, overall complication 

rates were lower in the laparoscopic surgery group compared with 

the open gastrectomy group, particularly in regards to postopera-

tive hemorrhage. Among the patients with LC who underwent 

laparoscopic gastrectomy, none required a blood transfusion. Open 

gastrectomy is the preferred treatment method for patients with ad-

vanced gastric cancer. However, cancer stage―not surgical modality

―was identified as an independent factor associated with postop-

erative hemorrhage and complications. 

One disadvantage of laparoscopic surgery is that it requires a 

longer period to perform compared with open procedure. In our 

study, the mean difference in procedure times between open and 

laparoscopic surgery was 35 minutes. However, surgery time was 

not a significant risk factor associated with complications (P=0.969). 

Statistically significant factors that were associated with compli-

cations included alkaline phosphatase, aspartate aminotransferase, 

direct bilirubin, and albumin levels in preoperative laboratory find-

ings (Table 5). These results suggest that delayed surgery after using 

hepatotonics in acute state of liver disease, and a hepatotonic agent, 

would be helpful in patients with high transaminase levels.

We observed that postoperative morbidity was more common 

in patients who had drainage tubes inserted compared with patients 

who did not (Table 5). Similar results were observed in previous 

reports.3 Several well-constructed prospective studies did not dem-

Table 5. Factors associated with complications

Variable
Complication

P-value
Absent (n=19) Present (n=22)

ALP (IU/L)
AST (IU/L)
ALT (IU/L)
T-Bil (mg/dl)
D-Bil (mg/dl)
Platelet (103/mm3)
Creatinine (mg/dl)
Albumin (g/dl)
PT (INR)
Hemoglobin (g/dl)
Operation time (min)
MELD score

81.58±20.57
32.05±13.93
27.74±13.84

0.70±0.31
0.25±0.11

169.90±57.69
0.92±0.16
4.25±0.35
1.06±0.70

13.39±1.97
216.58±52.28

7.37±1.16

114.32±40.06
46.50±23.49
40.09±33.52

0.81±0.31
0.36±0.13

139.50±66.43
0.91±0.13

3.8±0.63
1.13±0.15

12.72±1.91
224.55±65.68

8.00±1.57

0.004
0.030
0.472
0.252
0.017
0.126
0.696
0.018
0.143
0.196
0.969
0.205

Splenomegaly
   Absent
   Present

16 (51.6)
 3 (30.0)

15 (48.4)
 7 (70.0)

0.292

Preoperative ascites
   Absent
   Present

19 (51.4)
0 (0.0)

18 (48.6)
 4 (100.0)

0.111

Esophageal varices
   Absent
   Present 

18 (60.0)
1 (9.1)

12 (40.0)
10 (90.9)

0.005

Drain insertion
   No
   Yes

 6 (85.7)
13 (38.2)

 1 (14.3)
21 (61.8)

0.036

Extent of resection
   Subtotal
   Total

15 (45.5)
 4 (50.0)

18 (54.5)
 4 (50.0)

1.000

Values are presented as mean±standard deviation or number (%). 
ALP = alkaline phosphatase; AST = aspartate aminotransferase; ALT 
= alanine aminotransferase; T-Bil = total bilirubin; D-Bil = direct 
bilirubin; PT (INR) = prothrombin time (international normalized 
ratio); MELD = Model for End-stage Liver Disease.
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onstrate benefits from surgically placed closed suction drainage.19,20 

However, there was a tendency for surgeons who inserted the drain 

tube to the patient to expect severe complications such as bleed-

ing and ascites acts as confounding factors. Additional prospective 

randomized studies should be performed to confirm the effects 

of drainage tube insertion on the occurrence rate of postoperative 

complications. 

Our study involved a retrospective review of cases of laparo-

scopic gastrectomy that were performed by surgeons who were 

inexperienced in performing this procedure. On the other hand, 

all cases of open gastrectomy had been performed by experienced 

surgeons. More complications may have occurred as a result of this 

early learning period compared with laparoscopic surgeries per-

formed more recently. Even when considering the experiences of 

laparoscopic surgery, there is no significant difference in complica-

tion rates between laparoscopic and open gastrectomy group in the 

patients with gastric cancer and LC. 

In conclusion, Laparoscopic gastrectomy does not appear to be 

inferior to open gastrectomy in gastric cancer patients with Child-

Pugh class A LC. Gastric cancer stage was closely related with 

complications, especially postoperative hemorrhage. 
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