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BACKGROUND

Gastric cancer represents 
one of the leading death causes 
all over the world [1]. Moreover, 
at the current time, almost 10% 
of newly identi�ed cancer cases 
and over 12% of cancer-related 
deaths are attributed to gastric 
cancer [2-4].

The consensus exists that 
resection represents the sole 
up-to-date treatment option 
for gastric cancer. However, 
the optimal choice for surgical 
technique in middle and distal 
stomach is still controversial. 
Arguments exist in favor of 
total gastrectomy (TG). Initially 

ABSTRACT

Background. At the current time, the belief that total gastrectomy (TG) o�ers a better survival bene�t 
compared with distal gastrectomy (DG) in distal gastric cancer still persists among many surgeons. �e aim 
of the study was to determine whether TG in patients with distal stomach cancer o�ers a bene�t in long term 
survival compared with DG.
Methods. Data on 180 consecutive patients with adenocarcinoma of the distal stomach that underwent surgery 
during the period 2000-2003 were analyzed. Distal gastrectomy was performed on 91 patients (50.5%), and 
89 patients (49.5%) underwent TG.
Results. �e postoperative morbidity (anastomotic leakage, intraperitoneal hemorrhage and pulmonary 
complications) was signi�cantly higher in the TG group than in the DG group. �e TG group had a signi�cantly 
higher rate of 30-day postoperative mortality than DG group, and a longer mean postoperative hospital stay. 
�e 5-year survival rate was signi�cantly higher for the DG group than for the TG group. �e number of 
lymph node metastases and TNM stages are signi�cant predictors of poor survival.
Conclusions. Compared with patients undergoing TG, a better long-term survival time, lower postoperative 
morbidity and mortality rates and a lower hospitalization stay was obtained in patients that underwent DG 
for distal gastric cancer. �is observation justi�es the use of this procedure for the surgical therapy of the 
cancer of distal stomach.
 
Key words: total gastrectomy – distal gastrectomy – gastric cancer – survival – surgical treatment 
– postoperative morbidity – prognosis. 

performed by Billroth over a century ago, the procedure has 
the advantage of o�ering an improved loco-regional control 
[5]. By contrast, distal gastrectomy (DG), as proposed by 
Schlatter, is considered to provide lower postoperative 
mortality and morbidity rates [6]. Improved quality of life 
has also been attributed to the DG technique. Importantly, no 
signi�cant di�erence in oncological outcome a�er TG could 
be demonstrated as compared to the DG procedure.

�e main purpose of this study was to evaluate the impact 
of the surgical procedure (DG or TG, respectively) in the long 
term outcome (perioperative morbidity and mortality, median 
hospital stay, long-term survival) of patients with distal gastric 
cancer.

MATERIAL AND METHODS

Patients
Between January 2002 and December 2005, 215 consecutive 

patients admitted at the 3rd Surgical Clinic, Regional Institute of 
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Gastroenterology and Hepatology, Cluj Napoca, Romania were 
surgically treated with curative intent for adenocarcinoma of the 
distal half of the stomach. �eir medical records were reviewed. All 
the interventions were performed by experienced surgeons with 
more than 200 gastrectomies using a standard protocol issued by 
the Japanese Gastric Cancer Association. 

Patients presenting a previous history of cancer, gastric 
resection or cytotoxic chemotherapy, those presenting a lower 
than 6 cm distance between the proximal edge of the tumor 
and cardia, liver and/or intraperitoneal tumor dissemination or 
unresectable in�ltration into contiguous organs were excluded. 
�e �nal number of patients enrolled was 180. Enrolled patients 
were divided into two groups depending on the performed 
procedure: DG (n=91) and TG (n=89).

In all patients, the entire macroscopic tumor was removed. 
For a part of cases, the procedure involved additional organ 
resection, as to assure optimal conditions for R0 resection. �e 
choice of lymphadenectomy was based on intraoperative local 
conditions :D1 or D 1.5/2 lymph node dissection, according to 
the Japanese Classification for Gastric Cancer and Treatment 
Guidelines (JCGA). No D3 lymphadenectomy was performed. 
All tumor specimens underwent a histopathological evaluation 
and were classi�ed according to the recent Union Internationale 
Contre le Cancer (UICC)[7].

Distal  gastrectomy was fol lowed by Bi l lroth I 
gastroduodenostomy or by Billroth II gastrojejunostomy. In 
the TG patients, Roux-en-Y esophagojejunostomy or omega 
esophagojejunostomy were performed following the initial 
surgical resection.

Every 3 months, patients have been investigated by means of 
a follow-up protocol including: physical examination, routine 
blood chemistry, tumor markers, abdominal ultrasonography, 
chest X-ray. Additionally, the patients received CT examinations 
every 6 months. Computed tomography and gastroduodenal 
endoscopy were performed only on suspicion of recurrence.

�e study protocol received the approval of the institutional 
Ethics Committee. 

Statistical analysis
Survival curves were constructed by means of the Kaplan-

Meier model. Log Rank (Mantel-Cox) test was used to compare 
the survival curves. Survival time was calculated from the date 
of surgery to the date of death due to any cause. Comparative 
analyses were performed using chi square or Fisher Exact test in 
case of dichotomous data. �e t- test or Mann-Whitney U test 
were used to assess between-group di�erences in continuous 
data, according to the normality of distribution, as detected 
by the Kolmogorov-Smirnov test. Statistical signi�cance was 
considered whenever P was less than 5%. Survival predictors 
were assessed using the Cox’s proportional hazards multivariate 
regression model. All statistical analyses were performed using 
the SPSS 17 so�ware package.

RESULTS

Clinical and pathological characteristics
 �e 180 enrolled patients had a mean age of 63.5±8.1 

years, with a male/female ratio of 1.46. Out of 180 surgical 
interventions for adenocarcinoma of the distal half of the 

stomach, DG was performed on 91 patients (50.5%) and 
TG was performed on the rest of 89 patients (49. 5%). 
Detailed demographical data and clinical and pathological 
characteristics of both study groups are presented in Table I. 
No signi�cant between-group di�erence was recorded for age, 
gender, site, size or histological type of the tumor. 

Similar distribution was recorded for the tumor invasion 
into the gastric wall (T) as well as for lymph node status and 
the number of involved lymph nodes (N) was also similar in the 
two groups (Table II). Higher early stages (stage 0, I and II) were 
recorded in DG group as compared to TG group. However, the 
di�erence did not reach statistical signi�cance (p=0.102).

Table III shows the extension of the surgery and the type 
of lymphadenectomy performed for both DG and TG groups. 
Splenectomy was an optional procedure at the choice of the 
attending surgeon. �ere was a higher splenectomy rate in the 
TG group (4.8%) than in the DG group (1.1%). �is di�erence 
was not statistically signi�cant (p=0.162).

Digestive continuity a�er distal gastrectomy was restored 
by a Billroth I gastroduodenostomy in 80 patients (88.9%) and 
by a Billroth II gastrojejunostomy in the rest of the 11 patients 
(11.1%). Total gastrectomy was followed by a Roux-en-Y 
esophagojejunostomy in 82 patients (92.1%) and by an omega 
esophagojejunostomy in 7 patients (7.9%) (Table IV).

Perioperative morbidity and mortality
Although the two study groups were similar regarding 

several baseline complications (Table IV), the statistical analysis 
of the postoperative outcome revealed that the incidence of the 

Table I. Demographic data of the patients who underwent DG or TG 
and clinicopathological characteristics of the tumor.

Distal 
gastrectomy 
Group n=91

Total 
gastrectomy 
Group n=89

P

Age (n, %)
0.55<65 years 50 (54.9%) 53 (59.5%)

>65 years 41 (45.1%) 36 (40.4%)

Gender (n, %)
0.13Female 42 (46.2%) 31 (34.8%)

Male 49 (53.8%) 58 (65.1%)

Tumor location (n, %)

0.39

Antrum 18 (19.8%) 24 (27.0%)

Body 35 (38.4%) 34 (38.2%)

Body and Antrum 22 (24.2%) 15 (16.9%)

Multiple lesions 5 (5.5%) 9 (10.1%)

Undetermined 11 (12.1%) 7 (7.8%)

Tumor size (n, %)

0.36

< 2 cm 42 (46.2%) 36 (40.5%)

2-5 cm 18 (19.8%) 22 (24.7%)

>5 cm 12 (13.1%) 18 (20.2%)

Undetermined 19 (20.9%) 13 (14.6%)

Histopathological type (n, %)

Intestinal 58 (63.7%) 44 (49.4%)
0.15Di�use 10 (11.0%) 13 (14.6%)

Mixed 23 (25.8%) 32 (36.0%)
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anastomotic leakage was signi�cantly higher for the TG group 
(n=8; 8.9%) than for the DG group (n=1; 1.1%) (p=0.037). It 
also evidenced that intraperitoneal hemorrhage appeared more 
frequently in the TG group (n=9; 10.1%) than in the DG group 
(n=1; 1.1%) (p= 0.02). In terms of systemic complications, the 
incidence of pulmonary complications was more common in 
the TG group (n=8; 8.9%) compared with the DG group (n=1; 
1.1%) (p= 0.04).

Overall 30-day postoperative mortality was 5.0% (n=9), 
signi�cantly higher for the TG group (n=8; 8.9%) than for the 
DG group (n=1; 1.1%), (p=0.02). �e median postoperative 
stay was 7.58 days in the DG group and 13.14 days in the TG 
group, signi�cantly longer for the TG group (p=0.03).

Table II. TNM staging of the tumors in patients that underwent distal 
gastrectomy or total gastrectomy.

Distal 
gastrectomy 
Group n=91

Total 
gastrectomy 
Group n=89

P

Wall invasion (pathologic stage) (n, %)

0.24

Mucosa (pT1) 8 ( 8.8%) 9 (10.1%)

Submucosa (pT1) 22 (24.2%) 15 (16.9%)

Muscularis (pT2) 16 (17.6%) 24 (27%)

Serosa (pT3) 38 (41.8%) 29( 32.6%)

Serosa and other structures (pT4) 7 (7.6%) 12 (13.4%)

Nodal status (n, %)
0.07Negative 38 (41.7%) 44 (49.4%)

Positive 53 (58.2%) 45 (50.6%)

Number of metastatic lymph nodes (n, %)

0.66

1-6 (N1) 29 (54.7%) 25 (55.6%)

7-15 (N2) 17 (32.0%) 15 (33.4%)

>16 (N3) 7 (13.2%) 4 (8.8%)

Undetermined 0 (0%) 1 (2.2%)

Stage Grouping (n, %)

0.25

0, IA 14 (15.4%) 6 (6.8%)

IB 21 (23.1%) 19 (21.3%)

II 18 (19.8%) 15 (16.9%)

IIIA 33 (36.3%) 38 (42.7%)

IIB 5 (5.4%) 10 (11.2%)

Undetermined 0 (0%) 1 (1.1%)

Table III. Univariate analysis of the intraoperative procedures in the 
analyzed patients. 

Distal 
gastrectomy 
Group n=91

Total 
gastrectomy 
Group n=89

P

Extension of surgery (n, %)

0.24

None (standard procedure) 8 (8.8%) 9 (10.1%)

To spleen 22 (24.2%) 15 (16.9%)

To spleen and neighboring 
organs or structures

16 (17.6%) 24 (27%)

To neighboring organs or 
structures but not to spleen

38 (41.8%) 29 (32.6%)

Lymphadenectomy (n, %)

0.009
D1 42 (46.1%) 25 (28.1%)

D1.5/D2 49 (53.9%) 64 (71.9%)

Long-term survival
�e overall 5-year survival rate for the entire group was 

43%. �e estimated 5-year survival rate (Fig. 1) was signi�cantly 
higher for the DG group than for the TG group (58% vs 37%, 
p=0.04). While analyzing the survival rate within each stage 
(IA, IB, II, IIIA, IIIB), we encountered a signi�cant di�erence 
in the two groups between the survival rates for patients in 
stage IB of the disease according to TNM classi�cation (Fig. 
2). In these patients, the 5-year survival rate was signi�cantly 
poorer for the TG group compared with DG group (50% vs 
82%, p=0.02). 

Univariate analysis identi�ed the number of involved/
metastatic lymph nodes (p=0.014) and TNM stage (p=0.024) 
as signi�cant predictors of poor survival. Non-signi�cant 
variables found by the univariate analysis included age, gender, 
size and number of tumors. �e multivariate analysis model 
composed of the two factors con�rmed both the number of 
metastatic lymph nodes (OR: 3.7; 95% CI: 1.1-10.6, p=0.027) 
and TNM stages (HR: 3.4; 95% CI: 1.2-10.1, p=0.036) as 
independent predictors of survival.

DISCUSSION

From a surgical point of view, the R0 resection is the only 
therapy with curative intent in patients with distal gastric 
cancer. In such cases, the optimal surgical procedure is still 
a matter of debate [8]. Tumor extension is the �rst criterion 
when choosing the extent of gastric resection. However, when 
limited resections are feasible from a curative point of view, 
perioperative morbidity and mortality, long-term survival rate 
and quality of life are also equally important criteria [9-11]. 

Worldwide, a general consensus regarding the optimal 
surgical procedure in distal gastric cancer is not well 
established. �us, USA surgeons usually perform a TG for 
cancer of the distal stomach [12], while in most European 
centers DG is the treatment of choice [13, 14]. �e rationale 
behind the use of TG as a routine procedure in these cases is 
to avoid the tumor locoregional recurrence and to eliminate 
both the multicentric tumors and the risk of recurrence in 

Fig. 1. Overall survival curves of patients treated by DG (blue) and 
TG (green) (p=0.04).
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the remaining stomach [15, 16]. On the other hand, it is well 
known that TG is responsible for several complications such 
as long-term digestive symptoms, postoperative weight loss, 
diarrhea, anorexia and metabolic changes [17]. Based on 
these evidences, correlated with similarly long survival rates, 
DG has become routinely used and widely accepted for distal 

Fig. 2. Cumulative survival of patient treated by DG (blue) and TG (green) according to UICC classi�cation: 
stage IA (p=0.27); stage IB (p=0.02); stage II (p=0.38); stage IIIA (p=0.79); stage IIIB (p=0.17).

Table IV. Postoperative morbidity, 30-day mortality and mean hospital stay of the patients enrolled in the study. 

Distal gastrectomy Total gastrectomy P value

Type of anastomosis Total Type of anastomosis Total

Billroth I
n=80

Billroth II 
n=80

n=91 Roux en Y 
n=82

Omega 
n=7

n=89

Postoperative outcome (n, %)

Anastomotic leakage 1 (1.25%) 0 (0%) 1 (1.1%) 6 (7.31%) 2 (28.57%) 8 (8.98%) 0.04

Abscesses 2 (2.5%) 0 (0%) 2 (2.2%) 5 (5.5%) 2 (28.57%) 7 (7.8%) 0.16

Wound infection 3 (3.75%) 1 (9.09%) 4 (4.4%) 8 (9.8%) 2 (28.57%) 10 (11.23%) 0.15

Intraperitoneal hemorrhage 1 (1.25%) 0 (0%) 1 (1.1%) 9 (10.9%) 0 (0%) 9 (10.1%) 0.02

Systemic complications (n, %)

Cardiovascular 2 (2.5%) 0 (0%) 2 (2.2%) 7 (8.54%) 2 (28.57%) 9 (10.11%) 0.06

Pulmonary 1 (1.25%) 0 (0%) 1 (1.1%) 8 (9.7%) 0 (0%) 8 (8.98%) 0.04

Other 2 (2.5%) 2 (18.18%) 4 (4.4%) 8 (9.8%) 1 (14.28%) 9 (10.11%) 0.23

Post-operative 30 day mortality 1 (1.25%) 0 (0%) 1 (1.1%) 9 (10.97%) 0 (0%) 9  (10.11%) 0.02

Hospitalization (median) 7.45 8.56 7.58 13.23 12.11 13.14 0.03

cancer in Europe. Another matter of controversy in such cases 
is represented by the extent of the lymphadenectomy. Because 
neither large studies nor randomized trials have shown any 
bene�ts, we did not perform extended lymphadenectomy (D3 
lymphadenectomy - Japanese classi�cation) on any patient 
[18-20].
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At the current time, there is a lack of published controlled 
randomized trials comparing these procedures. Several 
retrospective studies [21] have demonstrated a signi�cant 
decrease in perioperative mortality in the TG group compared 
with the DG group at stable morbidity rates, while other 
authors have reported similar postoperative morbidity and 
mortality rates between these two surgical attitudes [16, 17, 
22-24].

�ere are several lines of evidence showing that TG is at 
least two times more risky than distal gastrectomy, with a 
higher morbidity and mortality rate [25-27]. In contrast with 
our �ndings, a study that included 338 consecutive patients 
who underwent surgery for adenocarcinoma of the stomach 
[28] reported similar morbidity and mortality rates in DG 
compared with TG (p=0.928). 

In accordance with these results, our study revealed an 
increased postoperative morbidity, systemic complications 
and an increased 30-day postoperative mortality in the TG 
group compared with the outcome of DG group. �e main 
cause of perioperative death was anastomotic leakage and that 
was in accordance with the results reported by other authors 
[28-30].

�e postoperative hospital stay in our study was similar 
to data reported by other authors for each type of surgical 
resection that was performed [28, 31, 32]. According to our 
study, the mean postoperative hospital stay of the TG group 
was signi�cantly higher than that of the DG group. �is �nding 
may be explained by the fact that the postoperative morbidity 
was higher in the TG group, and those patients who developed 
complications required a longer hospitalization.

Although previous reports concerning an overall 5-year 
survival rate showed superior survival rates in patients who 
underwent DG, the di�erence was not statistically signi�cant 
[22, 28, 33, 34]. Our study found a signi�cantly lower survival 
rate in  the TG group compared to the DG group. Moreover, 
while analyzing the survival rates within each stage (IA, IB, II, 
IIIA, and IIIB), we found a signi�cant di�erence between the 
two groups regarding the 5-year survival rate for stage IB, the 
DG group being favoured.

In the study published by Gockel et al, a 39% 5-year survival 
rate was reported in the TG group, and 43% in the DG group. 
Better long term survival results were reported by Bozetti et al 
[22]: 65.3% 5-year survival rate for the DG group, and 62.4% 
for the TG group. A large database analysis, published by the 
National Cancer Center in Tokyo [35], reported a 75% 5-year 
survival rate a�er TG. �ese more favorable results may be due 
to the high prevalence of T1 carcinomas in their patients (49% 
of the entire series was represented by early gastric cancer).

Both univariate and multivariate analysis con�rmed the 
number of involved/metastatic lymph nodes and TNM stages 
as significant predictors of poor survival. The univariate 
analysis of the results obtained by Gockel et al [28] pointed 
out the number of lymph nodes, the lymph node ratio, the 
transfused blood volume, the general complications, the TNM 
stage and tumor grading as signi�cant predictors of poor 
survival. In the next step, their multivariate analysis detected 
the last four factors and the postoperative hospital stay as 
independent predictors of survival. Bozzetti et al suggested in a 

multivariate analysis that the extension of the surgery towards 
the spleen and the neighboring organs, tumor penetration 
through the gastric wall and lymph nodes metastasis had a 
negative prognostic impact on survival [22].

There are major advantages of performing a more 
conservative surgery, i.e. DG, in patients with cancer of the 
lower/middle stomach: lower postoperative morbidity and 
mortality rates and higher survival rates. In addition, TG is 
a surgical procedure which is technically more demanding 
than DG and it is more o�en associated with splenectomy. 
Furthermore, TG involves a longer postoperative hospital 
stay and higher costs. In addition, many authors have proved 
a better quality of life and a better nutritional status a�er DG 
than a�er TG [28, 35-37].

CONCLUSIONS

Better long-term survival rates, lower postoperative 
morbidity (anastomotic leakage, intraperitoneal hemorrhage 
and pulmonary complications) and mortality rates, shorter 
length of hospital stay yielded by distal gastrectomy make us 
assert that the modern surgical strategy for cancer of the lower/
middle stomach should include this conservative procedure 
provided that it is performed according to the oncological 
protocol.

Competing interests. The authors declare that they have no 
competing interests. 

Authors’ contributions. LM, TM, FZ and CI planned and designed 
this research; TM and DM analyzed the data; LM wrote the �rst 
dra� and CT, AB, ZF, and CI revised the paper. All authors read and 
approved the �nal manuscript.

REFERENCES

 1. Siegel R, Ward E, Brawley O, Jemal A. Cancer statistics, 2011: the impact 
of eliminating socioeconomic and racial disparities on premature cancer 
deaths. CA Cancer J Clin 2011; 61:212-236.

 2. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates 
of worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer 
2010; 127:2893-2917.

 3. Okines A, Verheij M, Allum W, Cunningham D, Cervantes A; ESMO 
Guidelines Working Group. Gastric cancer: ESMO Clinical Practice 
Guidelines for diagnosis, treatment and follow-up. Ann Oncol 2010; 
21:v50-54.

 4. Tsugane S, Sasazuki S. Diet and the risk of gastric cancer: review of 
epidemiological evidence. Gastric Cancer 2007; 10:75-83.

 5. Degiuli M, Sasako M, Ponti A; Italian Gastric Cancer Study Group. 
Morbidity and mortality in the Italian Gastric Cancer Study Group 
randomized clinical trial of D1 versus D2 resection for gastric cancer. 
Br J Surg 2010; 97:643-649.

 6. Imamura H, Takiguchi S, Yamamoto K, et al. Morbidity and mortality 
results from a prospective randomized controlled trial comparing 
Billroth I and Roux-en-Y reconstructive procedures after distal 
gastrectomy for gastric cancer. World J Surg 2012;36:632-637.

 7. Wittekind C, Compton CC, Greene FL, Sobin LH. TNM residual tumor 
classi�cation revisited. Cancer 2002; 94:2511-2516.



58 Mocan et al

J Gastrointestin Liver Dis, March 2013 Vol. 22 No 1: 53-58

 8. Strong VE, Song KY, Park CH, et al. Comparison of gastric cancer 
survival following R0 resection in the United States and Korea using an 
internationally validated nomogram. Ann Surg 2010; 251:640-646.

 9. Kobayashi D, Kodera Y, Fujiwara M, Koike M, Nakayama G, Nakao A. 
Assessment of quality of life a�er gastrectomy using EORTC QLQ-C30 
and STO22. World J Surg 2011;35:357-364.

 10. Roukos DH. Current advances and changes in treatment strategy may 
improve survival and quality of life in patients with potentially curable 
gastric cancer. Ann Surg Oncol 1999; 6:46-56.

 11. Takiguchi S, Yamamoto K, Hirao M, et al. A comparison of postoperative 
quality of life and dysfunction after Billroth I and Roux-en-Y 
reconstruction following distal gastrectomy for gastric cancer: results 
from a multi-institutional RCT. Gastric Cancer 2012;15:198-205.

 12. Smith JK, McPhee JT, Hill JS, et al. National outcomes a�er gastric 
resection for neoplasm. Arch Surg 2007; 142:387-393.

 13. Hansson LE, Ekström AM, Bergström R, Nyrén O. Surgery for stomach 
cancer in a de�ned Swedish population: current practices and operative 
results. Swedish Gastric Cancer Study Group. Eur J Surg 2000; 166:787-
795.

 14. Meyer HJ, Jahne J, Wilke H, Pichlmayr R. Surgical treatment of gastric 
cancer: retrospective survey of 1,704 operated cases with special 
reference to total gastrectomy as the operation of choice. Semin Surg 
Oncol 1991; 7:356-364.

 15. Huang CM, Lin JX, Zheng CH, et al. Prognostic impact of metastatic 
lymph node ratio on gastric cancer a�er curative distal gastrectomy. 
World J Gastroenterol 2010; 16:2055-2060.

 16. Moghimi M, Marashi SA, Salehian T, et al. Surgical outcomes and 
local recurrence following total or distal gastrectomy for early 
adenocarcinoma of antrum. Chin J Cancer Res 2008; 20:279-285.

 17. Le A, Berger D, Lau M, El-Serag HB. Secular trends in the use, quality, 
and outcomes of gastrectomy for noncardia gastric cancer in the United 
States. Ann Surg Oncol 2007; 14:2519-2527.

 18. de Bree E, Charalampakis V, Melissas J, Tsi�sis DD. �e extent of lymph 
node dissection for gastric cancer: a critical appraisal. J Surg Oncol 2010; 
102:552-562.

 19. Songun I, Putter H, Kranenbarg EM, Sasako M, van de Velde CJ. Surgical 
treatment of gastric cancer: 15-year follow-up results of the randomised 
nationwide Dutch D1D2 trial. Lancet Oncol 2010; 11:439-449.

 20. Roviello F, Pedrazzani C, Marrelli D, et al. Super-extended (D3) 
lymphadenectomy in advanced gastric cancer. Eur J Surg Oncol 2010; 
36:439-446.

 21. Meyer C, Rohr S, Vix J, De Manzini N, Bourtoul C, �iry LC. Outcome 
of surgical treatment of cancer of the stomach. Report of 330 cases. Chir 
Ital 1997; 49:27-33.

 22. Bozzetti F, Marubini E, Bonfanti G, Miceli R, Piano C, Gennari L. 
Distal versus total gastrectomy for gastric cancer: �ve-year survival 
rates in a multicenter randomized Italian trial. Ann Surg 1999; 
230:170-178.

 23. Marashi A, Moghimi M, Salehian MT et al. Local recurrence following 
total or distal gastrectomy for adenocarcinoma of the antrum. 
Gastroenterol Hepatol Bed to Bench 2008; 1:133-138.

 24. Lau M, Le A, El-Serag HB. Noncardia gastric adenocarcinoma remains 
an important and deadly cancer in the United States: secular trends in 
incidence and survival. Am J Gastroenterol 2006; 101:2485-2492.

 25. Lee SE, Ryu KW, Nam BH, et al. Technical feasibility and safety of 
laparoscopy assisted total gastrectomy in gastric cancer: A comparative 
study with laparoscopy assisted distal gastrectomy. J Surg Oncol 2009; 
100:392-395.

 26. Wu CW, Hsieh MC, Lo SS, et al. Morbidity and mortality a�er radical 
gastrectomy for patients with carcinoma of the stomach. J Am Coll Surg 
1995; 181:26-32.

 27. S chumacher  I ,  Huns icker  A ,  Pe ter mann J,  L orenz  D. 
Magencarcinomchirurgie–Bewährtes und Kontroverses Retrospektive 
10-Jahres-Analyse mit Diskussion aktueller Aspekte. Chirurg 1999; 
70:1447-1453.

 28. Gockel I, Pietzka S, Gönner U, Hommel G, Junginger T. Subtotal or 
total gastrectomy for gastric cancer: impact of the surgical procedure 
on morbidity and prognosis—analysis of a 10-year experience. 
Langenbeck’s Arch Surg 2005; 390:148-155.

 29. Memon MA, Subramanya MS, Khan S, Hossain MB, Osland E, 
Memon B. Meta-analysis of D1 versus D2 gastrectomy for gastric 
adenocarcinoma. Ann Surg 2011; 253:900-911.

 30. Li C, Mei JW, Yan M, et al. Nasogastric decompression for radical 
gastrectomy for gastric cancer: a prospective randomized controlled 
study. Dig Surg 2011; 28:167-172.

 31. Strong VE, Devaud N, Allen PJ, Gonen M, Brennan MF, Coit D. 
Laparoscopic versus open distal gastrectomy for adenocarcinoma: a 
case–control study. Ann Surg Oncol 2009; 16:1507-1513.

 32. Subramanya MS, Hossain M, Khan S, Memon B, Memon MA. Meta-
analysis of D1 versus D2 gastrectomy for gastric adenocarcinoma. 
Proceedings of the Tenth Islamic Countries Conference on Statistical 
Sciences (ICCS-X), 2010; 1:140-147.

 33. Pugliese R, Maggioni D, Sansonna F, et al. Distal gastrectomy with D2 
dissection by minimally invasive surgery for distal adenocarcinoma of 
the stomach: results and 5-year survival. Surg Endosc 2010; 24:2594-
2602.

 34. Morgagni P, Marfisi C, Gardini A, et al. Subtotal gastrectomy as 
treatment for distal multifocal early gastric cancer. J Gastrointest Surg 
2009; 13:2239-2244.

 35. Maruyama K, Okabayashi K, Kinoshita T. Progress in gastric cancer surgery 
in Japan and its limits of radicality. World J Surg 1987; 11:418-425.

 36. Kobayashi D, Kodera Y, Fujiwara M, Koike M, Nakayama G, Nakao A. 
Assessment of quality of life a�er gastrectomy using EORTC QLQ-C30 
and STO22. World J Surg 2011;35:357-364.

 37. Ilca I, Bancu S. Clinico-statistical evaluation study of the quality of life 
a�er gastrectomies for cancer. Chirurgia (Bucur) 2005; 100:333-338.


