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Abstract

Purpose : Although the use of laparoscopic gastrectomy for gastric cancer has been widespread, it has
remained controversial whether it can be applied for the patients with advanced gastric cancer. The
aim of this study was to clarify the safety and usefulness of totally laparoscopic gastrectomy for
patients with advanced gastric cancer.
Patients and Methods : Totally laparoscopic gastrectomy was applied for a total of 38 patients with
pStage IB-III advanced gastric cancer at our institute. The surgical and long-term results were
analyzed in those patients.
Results : Twenty-seven patents underwent distal gastrectomy and 11 patients underwent total
gastrectomy. The mean number of dissected lymph nodes was 41 (range, 16-87). The mean length of
the operation and amount of blood loss was 324 min and 123 ml, respectively. Two cases of
postoperative bleeding were noted, while neither anastomosis-related complications nor in-hospital
death was observed. The follow-up period after surgery was 8-72 months. Postoperative recurrence
was observed in 6 patients (peritoneal dissemination : 3 patients, pleural dissemination : 1 patient, liver
metastasis : 1 patient, ovarian metastasis : 1 patient). The overall survival rates at 1, 3 and 5 years were
94.7%, 76.3% and 76.3%, respectively.
Conclusion : Totally laparoscopic gastrectomy is safe and can lead to satisfactory long-term outcomes
in cases of advanced gastric cancer. Prospective controlled studies are warranted to confirm our
findings.

Key words : Laparoscopic gastrectomy・Advanced gastric cancer・Less invasive surgery・Com-
plication・Prognosis

Introduction

Although the annual incidence of mortality

from gastric cancer has been decreasing yearly

worldwide, gastric cancer is still the second

leading cause of cancer-related death1)2). Che-

motherapy and molecular targeting therapy for

gastric cancer have recently made progress,

however radical gastrectomy with regional lymph

node dissection remains the only potentially
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curative treatment available for advanced gastric

cancer.

Laparoscopic gastrectomy has undergone rapid

development and gained popularity in the past 20

years since the first reported case3). The surgical

techniques and technologies associated with

laparoscopic surgeries have markedly

advanced4)~7). Compared to traditional open

gastrectomy, previous studies have reported that

laparoscopic gastrectomy contributes to a faster

recovery, better cosmetic outcomes and a better

postoperative quality of life8)~10).

Laparoscopic surgery is currently being re-

garded as a treatment of choice for early gastric

cancer, while its application for advanced gastric

cancer has not achieved universal acceptance

because of its uncertain oncological safety,

particularly from the standpoint of sufficient

lymphadenectomy11)12). Until now, there have

been insufficient long-term follow-up results

regarding the oncological adequacy of laparosco-

pic surgery for advanced gastric cancer.

We herein report the surgical and long-term

clinical results of laparoscopic gastrectomy for

patients with advanced gastric cancer. The aim of

this study was to clarify the safety and usefulness

of this operation for the patients with advanced

gastric cancer.

Patients and Methods

Patients

Three hundred and twenty-eight patients with

gastric cancer were surgically treated in the

Department of Surgery and Science, Graduate

School of Medical Sciences, Kyushu University,

from 2007 to 2012. One hundred and seventy-one

of these patients (52%) underwent totally laparos-

copic gastrectomy, defined as both the resection

and anastomosis being performed intracorporeal-

ly with a laparoscopic technique5)7)13)14). The

subjects included this study were 38 patients who

underwent totally laparoscopic gastrectomy with

pathological Stage IB-IIIC (potentially resectable)

advanced gastric cancer, after excluding 125

Stage IA and 8 Stage IV patients. We investigated

the background clinical data, surgical results,

postoperative course and long-term prognosis of

these 38 patients.

Surgical procedures

The distal or total gastrectomy and lym-

phadenectomy were performed according to the

guidelines of the Japanese Gastric Cancer

Association15). The patient was placed under

general anesthesia in the lithotomy position. A

balloon blunt tip trocar was inserted in the

umbilical region using a cut-down method and a

laparoscope was inserted through the trocar. The

liver was pulled up using a silicone disc by a

phi-shaped technique as previously reported6). All

procedures were performed using two trocars for

the operator and two trocars for the assistant. For

distal gastrectomy, reconstruction was performed

by the Billroth I method as the first choice, or by

the Roux-en Y method. Billroth I reconstruction

was performed with a delta anastomosis16) or a

book binding technique4) and Roux-en Y recon-

struction was also performed using a linear

stapler17). The resected specimen was pulled

through the extended wound at the umbilicus. For

total gastrectomy, Roux-en Y reconstruction with

a functional end-to-end anastomosis using a

linear stapler was performed as the first choice or

otherwise was performed with a transorally

inserted anvil delivery system18). The resected

specimen was pulled through the extended wound

at the umbilicus for a functional end-to-end

anastomosis, while it was pulled through the left

upper abdomen when using a transorally inserted

anvil delivery system. All anastomoses were

completed intracorporeally without extending the

wound for the anastomotic procedure.

Staging of the tumor and statistical analysis

The staging of the tumor was based on the

Japanese Classification of Gastric Carcinoma15)

and the depth of invasion and lymph node

metastasis were defined by the pathological
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findings. The survival curve was plotted accord-

ing to the Kaplan-Meier method. The data were

analyzed using the StatView software package

(Abacus Concepts, Inc., Berkeley, California).

Results

The background data and surgical results of 38

patients who underwent totally laparoscopic

gastrectomy for advanced gastric cancer are

shown in Table 1. Among the 38 patients, 18

patients (47%) had pStage III disease. D2 or D1 +

lymph node dissection was applied for all patients

except for 1 patient who underwent D1 lymph

node dissection because he had simultaneous

far-advanced lung cancer. Twenty-seven pa-

tients underwent distal gastrectomy and 11

patients received total gastrectomy. The mean

number of dissected lymph nodes was 41 (range,

16-87). The mean length of the operation and

amount of blood loss was 324 min (range, 200-760

min) and 123 ml (range, 4-400 ml), respectively.

The postoperative clinical course, morbidity

and mortality after totally laparoscopic gastrec-

tomy for advanced gastric cancer are shown in

Table 2. The mean day of resuming oral intake

was postoperative day 5 (POD5) (range,

POD2-16). The mean hospital stay after the

operation was 13 days (range, 8-28 days). Two
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Operation

Pathological Stage

Cases (n=38)

The data in parentheses are percentages unless stated otherwise.

27 (71)

IB

Distal gastrectomy

Factor

11 (29)

IIA

Total gastrectomy

Lymph node dissection

Table 1 The background data and surgical results

26/12

8 (21)

IIB

IIIA

Mean amount of blood loss, ml (range)

5 (13)IIIB

5 (13)IIIC

Mean age (range)

6 (16)

Mean length of operation, min (range)

66 (35-95)

D1

D1 +

9 (24)

D2

Mean number of dissected lymph nodes (range)

10 (26)

1 (3)

5 (13)

41 (16-87)

27 (71)

Male/Female

123 (4-400)

324 (200-760)

0 (0)Mortality

Overall morbidity

Cases (n=38)

The values in parentheses are percentages unless stated otherwise.

Anastomotic leakage

Factor

Anastomotic stenosis

Table 2 The postoperative clinical course, morbidity and mortality

5 (2-16)

0 (0)

Pulmonary complication

Cardiac complication

2 (5)Bleeding

1 (3)Pancreatic fistula

Mean hospital stay after operation, days (range)

0 (0)

3 (8)

13 (8-28)

0 (0)

0 (0)

Mean day of resuming oral intake, postoperative day (range)



cases of postoperative bleeding were noted,

however, no anastomosis-related complications,

other severe complications or in-hospital death

was observed.

The follow-up period after surgery was 8-72

months. Postoperative recurrence was observed

in 6 patients (pStage IIA : peritoneal dissemination

in 1 patient, pleural dissemination in 1 patient,

pStage IIIA : peritoneal dissemination in 1 patient,

pStage IIIB : liver metastasis in 1 patient, ovarian

metastasis in 1 patient, pStage IIIC : peritoneal

dissemination in 1 patient). As shown in Figure 1,

the overall survival rates at 1, 3 and 5 years were

94.7%, 76.3% and 76.3%, respectively.

Discussion

Laparoscopic gastrectomy for early gastric

cancer has still been recognized as an investiga-

tional treatment in daily practice, not as a

standard operation, since the benefits of the

procedure have been evaluated only by limited

comparative studies, and randomized control

trials to assess its usefulness in early gastric

cancer are still ongoing19)~21). Needless to say, the

indications for its application, particularly for

advanced gastric cancer, have not yet been

determined. However, some clinical studies,

including the current study, have emphasized that

laparoscopic gastrectomy is technically feasible

for advanced gastric cancer and can yield

sufficient short and long-term oncological out-

comes compared with conventional open

gastrectomy12)22).

Although this was a retrospective study

performed at a single center, the amount of blood

loss seemed to be advantageous, while the

operation tended to be longer compared with the

conventional operation. A reduction of the blood

loss is a consistent finding in previous studies

comparing laparoscopic and open operations for

advanced gastric cancer23). Regarding the length

of the operation, laparoscopic gastrectomy is

generally more time-consuming than open

gastrectomy23). However, various modified lapar-

oscopic techniques could help to simplify the

procedure and shorten the operation6)18)24). We

expect that with the increased proficiency in the

laparoscopic technique and continuous improve-

ments of the equipment, the time required for

laparoscopic gastrectomy will become shorter.

The laparoscopic approach for gastric surgery

is expected to improve the postoperative recov-

ery, morbidity and mortality for patients in

comparison to open surgery. Totally laparoscopic

gastrectomies are associated with less surgical

trauma, less pain, a more rapid return to

gastrointestinal function, a shorter hospital stay

and a decreased risk of impaired respiratory

function25)26). In the current study, the results

concerning the day of resuming oral intake and

the hospital stay after the operation were

considered to be moderate compared with other

studies23). However, the results for these factors

largely depend on institutional principles, as well

as the patient's postoperative clinical course. It is

suggested that these factors can be further

improved by the application of a critical pathway

for laparoscopic gastrectomy, which may help to

reduce the postoperative hospital stay and

hospitalization cost27). Based on a systematic

review including the randomized and observation-

al trials limited solely to advanced gastric
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Fig. 1 The survival curve of the 38 patients with
advanced gastric cancer who underwent
totally laparoscopic gastrectomy. The 1, 3 and
5-year overall survival rates were 94.7%, 76.3%
and 76.3%, respectively.



cancer28), the overall postoperative morbidity

associated with laparoscopy-assisted gastrec-

tomy was similar to that associated with open

gastrectomy. With regard to the postoperative

complications in the current study, no anastomo-

sis-related complications, other severe complica-

tions or in-hospital death, was observed. The

surgical safety of totally laparoscopic gastrectomy

for advanced gastric cancer should be investi-

gated in larger scale studies.

Cancer recurrence and the long-term prog-

nosis are critical outcomes for evaluating surgical

interventions in oncological therapy. The postop-

erative cancer recurrence and the long-term

survival rate in laparoscopic gastrectomy for

advanced gastric cancer were previously re-

ported to be similar to those in open gastrectomy

by a meta-analysis23). Regarding the recurrence

pattern, the concerns about the dissemination of

gastric cancer due to insufflated gas from the

pneumoperitoneum and port site or wound

metastasis has been emphasized. Although

port-site recurrence was reported in some

studies29)30), there have also been reports of

wound metastasis in open gastrectomy, thus

suggesting that such metastasis was not a

peculiar event to laparoscopic gastrectomy30).

Laparoscopic gastrectomy has been reported to

not increase the risk of perigastric lymph node

recurrence compared to open gastrectomy31). The

results of this study did not demonstrate any

peculiar recurrence pattern related to the laparos-

copic gastrectomy. With regard to the long-term

prognosis, the results of laparoscopic gastrectomy

were also reported to be comparable to those of

open gastrectomy31)~33). In this study, the number

of dissected lymph nodes was not inferior to that

of open gastrectomy reported in previous study34).

This might have positively contributed to the

satisfactory long-term survival results in this

study.

In conclusion, totally laparoscopic gastrectomy

is safe and can contribute to satisfactory

long-term outcomes in cases of advanced gastric

cancer. Well-designed prospective and controlled

studies are thus warranted to validate our

findings.

Acknowledgments

We thank Brian Quinn for assisting with the

preparation of the manuscript.

References

1) Bertuccio P, Chatenoud L, Levi F, Praud D,

Ferlay J, Negri E, Malvezzi M and La Vecchia

C : Recent patterns in gastric cancer : a global

overview. Int J Cancer. 125 : 666-673, 2009.

2) Yako-Suketomo H and Katanoda K : Compari-

son of time trends in stomach cancer mortality

(1990-2006) in the world, from the WHO

mortality database. Jpn J Clin Oncol. 39 :

622-623, 2009.

3) Kitano S, Iso Y, Moriyama M and Sugimachi K :

Laparoscopy-assisted Billroth I gastrectomy.

Surg Laparosc Endosc. 4 : 146-148, 1994.

4) Ikeda T, Kawano H, Hisamatsu Y, Ando K, Saeki

H, Oki E, Ohga T, Kakeji Y, Tsujitani S, Kohnoe

S and Maehara Y : Progression from laparosco-

pic-assisted to totally laparoscopic distal gas-

trectomy : comparison of circular stapler

(i-DST) and linear stapler (BBT) for intracor-

poreal anastomosis. Surg Endosc. 27 : 325-332,

2013.

5) Oki E, Sakaguchi Y, Ohgaki K, Saeki H, Chinen

Y, Minami K, Sakamoto Y, Toh Y, Kusumoto T

and Maehara Y : Feasibility of delta-shaped

anastomoses in totally laparoscopic distal gas-

trectomy. Eur Surg Res. 47 : 205-210, 2011.

6) Saeki H, Oki E, Kawano H, Ando K, Ida S,

Kimura Y, Morita M, Kusumoto T, Ikeda T and

Maehara Y : Newly developed liver-retraction

method for laparoscopic gastric surgery using a

silicone disc : the phi-shaped technique. J Am

Coll Surg. 216 : e43-46, 2013.

7) Sakaguchi Y, Ikeda O, Ohgaki K, Oki E, Chinen

Y, Sakamoto Y, Minami K, Toh Y and Okamura

T : Totally Laparoscopic Gastrectomy for Gas-

tric Cancer Associated with Recklinghausen's

Disease. Diagn Ther Endosc. 2010 : 682401, 2010.

8) Yasunaga H, Horiguchi H, Kuwabara K, Matsu-

da S, Fushimi K, Hashimoto H and Ayanian JZ :

Outcomes after laparoscopic or open distal

gastrectomy for early-stage gastric cancer : a

propensity-matched analysis. Ann Surg. 257 :

640-646, 2013.

Laparoscopic gastrectomy for advanced cancer 409



9) Eom BW, Kim YW, Lee SE, Ryu KW, Lee JH,

Yoon HM, Cho SJ, Kook MC and Kim SJ :

Survival and surgical outcomes after laparos-

copy-assisted total gastrectomy for gastric

cancer : case-control study. Surg Endosc. 26 :

3273-3281, 2012.

10) Kim YW, Baik YH, Yun YH, Nam BH, Kim DH,

Choi IJ and Bae JM : Improved quality of life

outcomes after laparoscopy-assisted distal gas-

trectomy for early gastric cancer : results of a

prospective randomized clinical trial. Ann Surg.

248 : 721-727, 2008.

11) Miura S, Kodera Y, Fujiwara M, Ito S, Mochizuki

Y, Yamamura Y, Hibi K, Ito K, Akiyama S and

Nakao A : Laparoscopy-assisted distal gastrec-

tomy with systemic lymph node dissection : a

critical reappraisal from the viewpoint of lymph

node retrieval. J Am Coll Surg. 198 : 933-938,

2004.

12) Bo T, Peiwu Y, Feng Q, Yongliang Z, Yan S,

Yingxue H and Huaxing L : Laparoscopy-assis-

ted vs. open total gastrectomy for advanced

gastric cancer : long-term outcomes and tech-

nical aspects of a case-control study. J Gastroin-

test Surg. 17 : 1202-1208, 2013.

13) Oki E, Sakaguchi Y, Ohgaki K, Minami K, Yasuo

S, Akimoto T, Toh Y, Kusumoto T, Okamura T

and Maehara Y : Surgical complications and the

risk factors of totally laparoscopic distal gastrec-

tomy. Surg Laparosc Endosc Percutan Tech. 21 :

146-150, 2011.

14) Oki E, Sakaguchi Y, Ohgaki K, Saeki H, Chinen

Y, Minami K, Sakamoto Y, Toh Y, Kusumoto T,

Okamura T and Maehara Y : The impact of

obesity on the use of a totally laparoscopic distal

gastrectomy in patients with gastric cancer. J

Gastric Cancer. 12 : 108-112, 2012.

15) Association JGC, ed. Japanese Classification of

Gastric Carcinoma. 13th ed. Tokyo : Kanehara ;

1999.

16) Kanaya S, Gomi T, Momoi H, Tamaki N, Isobe H,

Katayama T, Wada Y and Ohtoshi M : Delta-sh-

aped anastomosis in totally laparoscopic Billroth

I gastrectomy : new technique of intraabdominal

gastroduodenostomy. J Am Coll Surg. 195 :

284-287, 2002.

17) Takaori K, Nomura E, Mabuchi H, Lee SW, Agui

T, Miyamoto Y, Iwamoto M, Watanabe H and

Tanigawa N : A secure technique of intracor-

poreal Roux-Y reconstruction after laparosco-

pic distal gastrectomy. Am J Surg. 189 : 178-183,

2005.

18) Liao GQ, Ou XW, Liu SQ, Zhang SR and Huang

W : Laparoscopy-assisted total gastrectomy

with trans-orally inserted anvil (OrVil) : a single

institution experience. World J Gastroenterol.

19 : 755-760, 2013.

19) Kodera Y, Fujiwara M, Ohashi N, Nakayama G,

Koike M, Morita S and Nakao A : Laparoscopic

surgery for gastric cancer : a collective review

with meta-analysis of randomized trials. J Am

Coll Surg. 211 : 677-686, 2010.

20) Japanese gastric cancer treatment guidelines

2010 (ver. 3). Gastric Cancer. 14 : 113-123, 2011.

21) NCCN Guidelines Version 2.2011 Gastric Can-

cer. http://www.nccn.org/professionals/physic-

ian_gls/f_guidelines.asp.

22) Lee JH, Son SY, Lee CM, Ahn SH, Park do J and

Kim HH : Morbidity and mortality after laparos-

copic gastrectomy for advanced gastric cancer :

results of a phase II clinical trial. Surg Endosc.

27 : 2877-2885, 2013.

23) Chen K, Xu XW, Mou YP, Pan Y, Zhou YC,

Zhang RC and Wu D : Systematic review and

meta-analysis of laparoscopic and open gastrec-

tomy for advanced gastric cancer. World J Surg

Oncol. 11 : 182, 2013.

24) Kim HS, Kim BS, Lee IS, Lee S, Yook JH and

Kim BS : Comparison of totally laparoscopic

total gastrectomy and open total gastrectomy

for gastric cancer. J Laparoendosc Adv Surg

Tech A. 23 : 323-331, 2013.

25) Mingoli A, Sgarzini G, Binda B, Brachini G,

Belardi V, Huscher CG, Di Paola M and Ponzano

C : Totally laparoscopic approach for treatment

of early and advanced gastric cancer. J Am Coll

Surg. 204 : 187-188, 2007.

26) Ikeda O, Sakaguchi Y, Aoki Y, Harimoto N,

Taomoto J, Masuda T, Ohga T, Adachi E, Toh Y,

Okamura T and Baba H : Advantages of totally

laparoscopic distal gastrectomy over laparosco-

pically assisted distal gastrectomy for gastric

cancer. Surg Endosc. 23 : 2374-2379, 2009.

27) Kim JW, Kim WS, Cheong JH, Hyung WJ, Choi

SH and Noh SH : Safety and efficacy of

fast-track surgery in laparoscopic distal gas-

trectomy for gastric cancer : a randomized

clinical trial. World J Surg. 36 : 2879-2887, 2012.

28) Ye LY, Liu DR, Li C, Li XW, Huang LN, Ye S,

Zheng YX and Chen L : Systematic review of

laparoscopy-assisted versus open gastrectomy

for advanced gastric cancer. J Zhejiang Univ Sci

B. 14 : 468-478, 2013.

29) Hwang SI, Kim HO, Yoo CH, Shin JH and Son

BH : Laparoscopic-assisted distal gastrectomy

versus open distal gastrectomy for advanced

H. Saeki et al.410



gastric cancer. Surg Endosc. 23 : 1252-1258,

2009.

30) Zhao Y, Yu P, Hao Y, Qian F, Tang B, Shi Y, Luo

H and Zhang Y : Comparison of outcomes for

laparoscopically assisted and open radical distal

gastrectomy with lymphadenectomy for adv-

anced gastric cancer. Surg Endosc. 25 :

2960-2966, 2011.

31) Park do J, Han SU, Hyung WJ, Kim MC, Kim W,

Ryu SY, Ryu SW, Song KY, Lee HJ, Cho GS and

Kim HH : Long-term outcomes after laparos-

copy-assisted gastrectomy for advanced gastric

cancer : a large-scale multicenter retrospective

study. Surg Endosc. 26 : 1548-1553, 2012.

32) Park CH, Song KY and Kim SN : Treatment

results for gastric cancer surgery : 12 years'

experience at a single institute in Korea. Eur J

Surg Oncol. 34 : 36-41, 2008.

33) Sato H, Shimada M, Kurita N, Iwata T, Nishioka

M, Morimoto S, Yoshikawa K, Miyatani T, Goto

M, Kashihara H and Takasu C : Comparison of

long-term prognosis of laparoscopy-assisted

gastrectomy and conventional open gastrec-

tomy with special reference to D2 lymph node

dissection. Surg Endosc. 26 : 2240-2246, 2012.

34) Martinez-Ramos D, Miralles-Tena JM, Cuesta

MA, Escrig-Sos J, Van der Peet D, Hoashi JS

and Salvador-Sanchis JL : Laparoscopy versus

open surgery for advanced and resectable

gastric cancer : a meta-analysis. Rev Esp

Enferm Dig. 103 : 133-141, 2011.

(Received for publication October 4, 2013)

Laparoscopic gastrectomy for advanced cancer 411



（和文抄録）

進行胃癌に対する完全鏡視下胃切除術の妥当性

1)九州大学 消化器・総合外科
2)九州大学病院 別府病院外科
3)熊本大学 消化器外科

佐 伯 浩 司1)，沖 英 次1)，津 田 康 雄1)，安 藤 幸 滋1)，日 吉 幸 晴1)3)，伊 藤 修 平1)，

森 田 勝1)，池 田 哲 夫1)，杉 町 圭 史2)，山 下 洋 市1)，池 上 徹1)，内 山 秀 昭1)，

吉 住 朋 晴1)，副 島 雄 二1)，川 中 博 文1)，三 森 功 士2)，渡 邊 雅 之3)，前 原 喜 彦1)

【目的】胃癌に対する腹腔鏡下手術は広く普及したが，進行胃癌に対する適応の是非に関しては議

論の余地がある．本研究の目的は，進行胃癌に対する完全腹腔鏡下胃切除術の有用性を明らかにす

ることである．

【対象・方法】当科において完全腹腔鏡下胃切除術が施行された IB 期-III 期進行胃癌症例 38 例の

手術成績と予後を検討した．

【結果】幽門側胃切除 27 例，胃全摘 11 例が施行された．郭清リンパ節個数は平均 41 個（16-87 個）

であった．平均出血量 123ml，平均手術時間 324 分，術後合併症として出血を 2例に認めたが，吻

合部関連合併症および在院死は認めなかった．観察期間は 8-72ヶ月で，再発は 6例に認めた（腹膜

播種 3例，胸膜播種 1例，卵巣転移 1例，肝転移 1例）．全生存率は 1年 94.7％，3年・5年 76.3％

であった．

【結語】進行胃癌に対する腹腔鏡下胃切除術は安全に施行可能であり，予後も良好である．これら

の結果を検証するための，前向き比較試験が必要である．
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