CHAPTER 33 l LAPAROSCOPIC GASTRIC SURGERY

The patient, under general anesthesia, is 6. Under laparoscopic procedures, the greater
placed supine in a 20° reverse omentum and the gastrocolic ligament are
Trendelenburg position with the legs open divided 3 to 5 cm from the gastroepiploic

The surgeon stands to the right of the arcade toward the spleen, and the left

patient, with one assistant standing at the gastroepiploic vessels are divided

patient’s left side and one at the patient’s 7. After the gastrocolic ligament is dissected
right side toward the second portion of the

The laparoscopist stands between the duodenum, the surface of the pancreas

patient’s legs head and the right gastroepiploic vein are

. o ' exposed (Figure 3).
A Hasson trocar is inserted in the P g

subumbilical region, and carbon dioxide 8. The right gastroepiploic vein is clipped

(CO,) pneumoperitoneumn at 10 mm Heg and cut to dissect the infrapyloric lymph

is created nodes

Four trocars are then placed in the upper
abdomen (Figure 2)
' FIGURE 2.

Trocar sites.

FIGURE 3.

‘Dissection of the right gastroepiploic vein.
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9. After identification of the gastroduodenal root of the right gastric artery is easily
artery on the anterior surface of the identified and divided (Figure 6)
pancreas, the right gastroepiploic artery is

dissected and divided (Figure 4)

13. To find the root of the left gastric vessels,

the gastropancreatic ligament is stretched
10. The liver is retracted upward with a snake by lifting the lesser curvature of the

retractor, and the lesser omentum is - gastric body

divided toward the esophagocardial 14. The lymph nodes along the common
junction with laparoscopic coagulation hepatic artery and the celiac artery are

shears . : dissected from the right to the left side
11. After a hole is made at the apex of the (Figure 7)

duodenal bulb, the duodenum is 15. After the peritoneum above the right crus
transected with a laparoscopic linear of the diaphragm is opened, the left gastric
cutter (Figure 5) vessels are cut for dissection of lymph

12. When the stump of stomach is lifted, the nodes along these vessels (Figure 8)

FIGURE 7.

Dissection of the left gastric artery.
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FIGURE 9.

Left cardiac lymph node dissection.

16. The left cardiac and superior gastric

lymph nodes are then dissected
(Figure 9)

17. A 5-cm minilaparotomy incision is made

at the midline below the xyphoid, and a

wound protector is placed

18. The distal pottion of the stomach is

exteriorized through the minilaparotomy,
and distal gastrectomy is performed with

a linear cutter

19. Pneumoperitoneum is recreated by

sealing the wound protector, and the
jejunum 20 cm distal to the ligament of
Treitz is identified and exteriorized

through the minilaparotomy

20. In the same manner as in open surgery,

the jejunum is transected, and jejunoje-
junostomy and anastomosis between the
jejunum and the gastric remnant are
achieved with a functional end-to-end

anastomosis by using a linear stapler

21. After placement of an informative drain

under pneumoperitoneum, the
minilaparotomy and trocar wounds are

closed

Evaluation of LADG

There have been somie case-controlled studies and
several randomized controlled trials (RCTs) on the
short- and long-term outcomes of LADG versus open
gastrectomy.(11) Most studies on the short-term
outcome of LADG have shown no difference in the
incidence of operative complications between LADG
and open gastrectomny.(12,13) The national survey
conducted by the JSES showed that the incidence of
intraoperative and postoperative complications was
1.6% and 8.2%, respectively. The most common
intraoperative complication is bleeding. Common
postoperative complications are anastomotic stenosis
or gastric stasis, wound infection, and pancreatic
injury.

Laparoscopy-assisted distal gastrectomy is considered
a minimally invasive surgery for the following reasons:
1) decreased abdominal wall injury, 2) decreased
amount of blood loss, 3) decreased exposure of the
abdominal cavity to air, and 4) no manual
manipulation of the other organs. Clinical advantages
of LADG over open gastrectomy include less pain,
rapid return of gastrointestinal function, better
pulmonary function, shorter hospital stay, and

decreased disturbance of immune function.(12,14,15)

Several recent studies on the long-term outcome of

LADG showed the cancer recutrence rate to be the
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same as that after open gastrectomy.(13,16,17) These
findings suggest that, from an oncological standpoint,
LADG is a feasible surgery for gastric cancer,
especially EGC.

Conclusions |

Laparoscopic gastric surgery, particularly LADG with
lymph node dissection, has become popular in Japan
as a minimally invasive surgery for cancer. With the
development of advanced laparoscopic techniques,
LADG with D1+t or D2 lymph node dissection has
become possible, and the indications for LADG have
expanded year by year. For wotldwide acceprance of
LADG as a standard operation, establishment of safe
techniques and multicenter, randomized controlled
trials are needed to clarify the oncologic feasibility of

LADG for cancer.

REFERENCES

1. Yasuda K, Shiraishi N, Suematsu T, et al. Rate of
detection of lymph node metastasis is correlated wich

the depth of submucosal invasion in early stage gastric
carcinoma. Cancer. 1999;85:2119-23.

2. Ono H, Kondo H, Gotoda T, et al. Endoscopic
mucosal cesection for treatment of early gastric cancer.

Gue. 2001;48:225-9.

3. Shiraishi N, Adachi Y, Kitano S, et al. Indication for
and outcome of laparoscopy-assisted Billroth-{
gastrectomy. Br J Surg. 1999,86:541-544.

4. Kitano S, [so Y, Moriyama M, et al. Laparoscopy-
assisted Billroth I gastrectomy. Surg Laparosc Endosc.
1994:4:146-8. =

5. Japan Society for Endoscopic Surgery. Nationwide
sutvey on endoscopic surgety in Japan [in Japanese]. J

Jpn Soc Endosc Surg. 2008;13:499-611 [in Japanese].

6.  Japanese Gastric Cancer Association. The guidelines
for the treatment of Gastric Cancer. Tokyo: Kachara
Co., 2001. ¢

7.  Namieno T, Koito K, Higashi T, et al. Assessing the
suitability of gastric carcinoma for limited resection:
endoscopic prediction of lymph node metastasis. World
] Surg. 1998;22:859-64.

8.  Nakamura K, Morisaki T, Sugitani A, et al. An early
gastcic caccinoma treatment strategy based on analysis
of lymph node metastasis. Cancer. 1999;85:1500-5.

9. Kurihara N, Kubota T, Otani Y, et al. Lymph node
metastasis of eacly gastric cancer with submucosal

invasion. Br J Surg. 1998;85:835-9.

10.  Kitano S, [so Y, Moriyama M, et al. Laparoscopy-
assisted Billroth [ gastrectomy. Surg Laparosc Endosc.
1994:4:146-8.

11.  Shiraishi N, Yasuda K, Kitano S, et al. Laparoscopic
gastrectomy with lymph node dissection for gastric
cancer. Gastric Cancer. 2006:9:167-176.

12.  Kitano S, Shiraishi N, Fujii K, er al. A randomized
controlled trial comparing open vs laparoscopy-assisted
distal gastrectomy for the treatment of early gastric
cancer: an interim report. Surgery. 2002;131:S306-11.

13.  Huscher CG, Mingoli A, Sgarzini G, et al. Laparoscpic
versus open subtotal gastrectomy for distal gastric
cancer: five-year results of.a zandomized prospective

trial. Ann Surg. 2005;241:232-7.

14.  Yano H, Monden T, Kinuta M, et al. The usefuliess of
laparoscopy-assisted distal gastrectomy in comparison
with that of open distal gastrectomy for early gastric
cancer. Gastric Cancer. 2001;4:93-7.

15.  Noshiro H, Nagai E, Shimizu S, Uchiyama A,
Tanaka M. Laparoscopically assisted distal gastrectomy
with standard radical lymph node dissection for gastric

cancet. Surg Endosc. 2005;19:1592-6.

16.  Kirano S, Shiraishi N, Uyama [, et al. A multicenter
study on oncologic outcome of laparoscopic

gastrectomy for early cancer in Japan. Ann Surg.
2007;245:68-72.

17.  Tanimura S, Higashino M, Fukunaga Y, et al.
Laparoscopic distal gastrectomy with regional lymph
node dissection for gastric cancer. Surg Endosc.

2005;19:1177-81.




e RHIFRE 2009 @

x &

w

B ﬁi :%mf
A

# B» AN H

2. ELHIE O BRI B

T oH & MW # O W M
— BBV RIEH £ ©

s W R PSR 1962~2005 £ O R EH BREICOWTEN T 4.
1990 BRI S HORSNZHITHEML, Izt TRRSERRAFRD
BEIMLTWz., E517, FfAE & IHERBOE SO, SEMEREONE
A RS, bAEEFRYBEATEXLBROBHEL L Zf‘?ﬁ‘ﬁ%o);@ff\‘?gﬁg <
FEELTWALOEEZ b —F, REBREEOERILIROLN, =]
¥53\2 BT B Helicobacter pylori (HP) BRI DEF S & EYRGOMBOFRHE
BOESBLICET O VTWEbDEEZ LN, SR HP BREEOETRHA
EEEOFBCH LI, BROOM~OBEFFHShE. 2O L 2RHE
BODWE L OBBIEP LT LEFHLLERXS.

Keywords: B FRHIBE BNANEE WRHEGE Helicobacter pylori

‘REBEOREY

REIEE L, BOREEIMETEE T
LEIBLOT, YU AHEBEBOFEIMDE
W EEESNTWS, oA, 19624E0H
A LRSS A TRIRSEREDBICIRES
n, #1963 EFRMEETRALZTEAZSR

720, BREEOEZOBRMIE, BEOBNEREE.

¥ ROFEREEE, ORI, RPBEO
Wik s EEFERE, bAE BKREDIZNEE
Bz o EMESRTEY?Y, REBREITRE
FHERTHL I EIEMDEEL ZoTWVA.

¥ - BB OBIEIIOWTD, b EDHE
RAY—FLTE7 1956 FICHELIZL Y
AN XRTEEREIC L) BREOHME
EOSHIMTTEEE R ode. E/o, BHEPOBNAT
BT 1963 SEI2T7 7 4 N—RA T = THEKL,
PR EAR O BE B C BB O B W RN (S FBRIIE
ATE. 1984 4E(21E CCD (charged coupled device,

1) B AAE Yy —hREEPRELR

(S 104-0045 FEHFRELM S TH 1-1)
2) B BRRAERE
3) B B

0536-2180/09/¥500/3%3C/JCLS

BEREET) 2 AVWCETFRAI-TPESLL,
FONELRERBRENE L) ko7, —
F, 1960 4 X 0 X BB X 2 EFRB A
h, EETEARERZIERT Y/ ¥V E
L BARZLRALNTWVS, TOLHI, HIF
Bz BV IS S X OBk om L, £
EHEMETOR Y ) —= v FTIREORED, BEO
BHIZRICBWTEERBREZ R LTELYY,

hAEICE 2 BERC S LUEROER

HAEICB W T EBERCRIGEFETE 2R
L, 1999 &0 AOEhAEHMES CIHERIE TR
50,676 ANTH 0, EAIHIOREICTHRILMREICUK S
1744 %% 5D TS, AO10 FALY) DED
ERMALRTETALE, 90FICEIEHE
88.9%, T 465% Th oz, 1999 FITixHE
P 408%, KM159%F TET LTS,

SRERASRECE L BEREOFRAER © Fig. 1
R, BREREETRL 1960 FLE, 5
e b—E L TRIEmz AR LN (B 985%
(1960 4E) % & 353 % (2002 4E), ZHES1.8% &
513.8%). ERAKBEREETD, BRE LR

BLlp £4% $£45 2009 F 85 ' 465



160 -

-—

o O

[= R =
1 T

(3]
o
T

Ny
=]
T
/
/

Age-standardized rates per 100.000
P
(o
1]

1 1 i ] | ] 1 1

1960 1965 1970 1975 1980 1985 1990 1995 2000
year

- ! incidence (males) ----- : mortality (males)
—— ! incidence (females) —-— : mortality (females)

(cases) (%)
_ 1 ] : total number of gastric .
51000 ____ cancer 100
e - total number of early
4,500 gastric cancer 90
—&— : rate of early gastric
4,000} cancer 80
3,500 70
3,000+ 60
2,500 ] 50
!
2,000 ; 40
i
1,500 = 30
N
5 .
1,000 . 20
i i
500+ E % R 10
i B | !”

1 I L 0
1962 1980 2000 (year)
{ l

1969 1979 1989 1999 2005

1980
l

Fig. 1 Time trend in crude and age-standardized incidence
and mortality rates for gastric cancer in Japan.
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Table 1 Clinicopathological characteristic of early gastric cancer

Year 1962~1969  1970~1979

Total number 352 655
Age
Mean 54 58
(range) (29~67)
Gender . ’

M/F ratio 1.6 2.0
Average Size (mm) 39.9 33
Depth of invasion '

M (%) 177(50.3)

SM (%) 175 (49.7)

(25~84)

343 (52.4)
312 (47.6)

1980~1989  1990~1999  2000~2005
1,197 2,438 3,791
60 63 66
(26~86) (15~92) (23~94)
22 2.7 2.9
31 27.9 21.9
683(57.0) 1,520(62.3) 2,631 (69.4)

514 (43.0) 918 37.7) 1,160 (30.6)
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(4,569 Bl 3,826 B1) TH Y, 1990 FHLLER
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Table 2 Guidelines and expanded indication

Mucosal cancer

Submucosal cancer

Depth UL (-) UL (+) sMI  SM2
Histology =2cm 2em < =3cm Jem < =3cm any size
Intestinal
Diffuse

Previous indication (EMR)
B8 Expanded indication (ESD)
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Summary
Changing Trends of Early Gastric Cancer in Japan

Chika Kusano V2, Tadakazu Shimoda ?,
Hirokazu Taniguchi, Hitoshi Katai?,
Ichiro OdaV, Takuji Gotoda

We examined the changing trend of early gastric can-
cer in Japanese, who underwent surgery and endoscopic

MEDICAL BOOK INFORMATION

resection from 1962 to 2005 in the National Cancer Cen-
ter Hospital (Tokyo, Japan) . Early stage gastric cancer
(T1) has been increasing especially from 1990. The rate
of early gastric cancer among all gastric cancers is
71.2% in 1980-90 and 82.1% in 2000-2005. According
to this fact, the endoscopic resection rate of all early
gastric cancers has shown a remarkable increase since
2000. The size of early gastric cancer is smaller than that
seen previously and the ratio of intramucosal cancer is
increasing. This phenomenon reflects the development
of endoscopic technique and progression of pathological
diagnosis with biopsy.

In recent years, the life style of Japanese has changed
to a Western style., Also, the incidence of Helicobacter
pylori infection in the second generation is low, as is the
incidence or distribution of intestinal metaplasia. From
such a situation, qualitative alteration is expected, as the
location and histological type of early gastric cancer will
be changed.

1) Endoscopy Division, National Cancer Center
Hospital, Tokyo

2) Clinical Laboratory Division, National Cancer
Center Hospital, Tokyo

3) Gastric Surgery Division, Depariment of Surgical
Oncology, National Cancer Center Hospital,

Tokyo
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Fig. 2 Guideline criteria and expanded criteria for endoscopic resection for
early gastric cancer. SM1 : minute submucosal invasion (= 500 #m), SM2 :
submucosal invasion (500 zm <) (XWX V).
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Table 1 Incidence of lymph node metastasis according to the location of
early gastric cancer (1980~1999)

Station U M L UML
(n=268) (n=1,322) (n=1767) (n=11)

I 2(0.7%) 18(14 %) 3(04%) 0

2 2(07%) - 0 0 0

3 11 (4.1%) 71(54%) 26(3.4%) 2(182%)

4sh 1(0.4%) 5(04%) 1(01%) 1(9.1%)

4d 1(04%) 40(3.0%) 24(3.1%) 3(273 %)

5 0 4(0.3%) 8(1.0%) 0

6 0 16(1.2%) 39( 5.1%) 1(9.1%)

7 8(3.0%) 17(13%) 7(0.9%) 1(9.1%)

8a 0 4(0.3%) 11( 1.4%) 0

9 2(07%) 12(0.9%) 3(04%) 0

ilp  4(1.5%) 3(02%) 3( 04 %) 0
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Table 2 Incidence of recurrence with or without infrapyloric vessel preservation

Preservation of infrapyloric artery and vein

no (n = 288) yes (n = 493)
No. 6 LN metastasis 4(14%) 10 (2.0%)
Median follow up period (range) ~ 84 M (11~142) 60M (36~84)
2 (11 M, 142 M) 0

Recurrence .

207/1,077 T192% ThH o7z

£ EREIRALBN Y v N EERB S % Table 1 (2R
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12 D0 & AEMEBRLMMRERIRTS
5. . .

U SEBOTREHSER & 7 AEMB B BRI, /b
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X No. 3V U EdEEEREGBERDY >3
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Table 3 Characteristics of tumors

Number of patients ( %)

1991~1995 2000~2002

n =636 n = 668
Depth of invasion
M 511 (48.9) 318 (47.6)
SM 325(51.1)  350(52.4)
Histological type of
adenocarcinoma
Differentiated 373 (58.6) 323 (48.4)
Undifferentiated 259 (40.7) 343 (51.3)
Muc 4(0.6) 2(03)
Lymphatic-vessel involvement
Positive 119(18.7)  126(18.9)
Negative 517(81.3)  542(81.1)
Size (mm) 33.3 36.6
Location
U ‘ 70(11.0) 94 (14.1)
M 358 (56.3) 413 (61.8)
L 208 (32.7) 161 (24.1)
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DOIRETT (Table 2), AP T EIFHIRIBFOFEIZ X
DERRICEER L, FRICHHLMEIHET
FTHEHELRWEZEZ TS 17,

ESD BARIAC BT 5 FRESBEHD
TEB LIRERNIR

AR, WHERCREIERICN L CET S NF
WREMAIZOWT, 191FE 25 195FFTOD
ESD & A LLAT o B ¥ B % F A ER 636 I &,
2000 4EH 5 2002 4EF THOESD - H A4 K54~

B ABO B BIEFUHED 668 Bl & GHRBRD &

O THBHRET L CHam
JEE QU2 D\ Table 3127”3, ESD - 4

Bl H4% 45 2009 F HHE 703



Table4 Incidence of pN1 lymph node metastasis according
to depth of invasion in 1991~1995 and 2000~2002

Number of patients ( % )

1991~1995 2000~2002

m 6/311( 1.9) 157318 ( 4.7)
sm : 67/325(20.6) * 72/350 (20.6)
total 73/636 (11.5)  87/668 (13.0)

A VT4 YBABOEFT, HEELIRSMLED
gErEL, BHEREIRES R2EMTH o 7.
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Fig.3 Treund in surgical procedures for early gastric cancer at
the National Cancer Center Hospital.
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Fig. 4 Survival curves in patients with early gastric cancer in 1991~1995 and 2000~
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Summary
Surgical Treatment for Early Gastric Cancer

Norimitsu Tanaka V), Hitoshi Katai,
Hirokazu Taniguchi ¥, Makato Saka V,
Shinji Morita, Tszeo Fukagawa,
Tadakazu Shimoda ?

D2 gastrectomy had been the standard treatment for
early gastric cancer. Recently, the clinico-pathological
feature of early gastric cancer with lymph node metasta-
sis has been clarified, consequently, endoscopic resec-
tion and limited surgery have been introduced. Limited
surgery for early gastric cancer includes surgery with a
reduced area of resection in the stomach and in lymph-
adenectomy, aiming at preservation of gastric function.
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However, complete resection of the primary lesion and
removal of the metastatic lymph node are both always
important for curative therapy of early gastric cancer.
We analyzed the trend in limited surgery and the out-
come at the National Cancer Center Hospital. After ESD
was introduced, the characteristics of surgically treated
patients have changed, and patients with lymph node
metastasis have increased. However, there is no signifi-
cant difference in survival after surgery between the pa-
tients treated before and after the introduction of ESD.
Endoscopic resection, limited gastrectomy or nerve-pre-
serving gastrectomy are so far accepted as suitable treat-
ments for early gastric cancer.

1) Gastric Surgery Division, Department of Surgical
Oncology, National Cancer Center Hospital, Tokyo

2) Clinical Laboratory Dzvzszon National Cancer
Center Hospital, Tokyo
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What technique is suitable for laparoscopic suprapancreatic lymph

node dissection?

Seico Kitano

Department of Surgery I, Oita University Facuity of Medicine, 1-1 Idaigaoka. Yufu, Oita 879-5593, Japan

Recently, laparoscopy-assisted distal gastrectomy
(LADG) with lymph node dissection has become
popular as a procedure for gastric cancer in Japan and
Korea. According to a national survey conducted by the
Japan Society of Endoscopic Surgery (JSES), more than
15000 patients with gastric cancer underwent LADG
from 1991 to 2007 in Japan [1,2]. The present indication
for LADG is early gastric cancer, with the risk of lymph
node metastasis, which is not suitable for endoscopic
submucosal dissection (ESD). In Asian countries, D2 or
D2 modified lymph node dissection (D1+No.7, 8a, 9,
11p) is usually performed during LADG. As the number
of patients undergoing LADG has been increasing,
evaluation of the surgical outcomes of this operation
has begun. There are four randomized controlled trials
(RCTs) and several retrospective studies of the out-
comes of LADG. The meta-analysis by Memon et al.
shows that the number of dissected lymph nodes in
LADG is lower than that in open gastrectomy [3].
Indeed, Miura et al. show in a retrospective study that
the number of dissected suprapancreatic lymph-nodes
(No. 9 and 11p lymph nodes) is smaller in LADG than
in open gastrectomy [4]. Therefore, it is necessary to
establish safe techniques of suprapancreatic lymph node
dissection in LADG with D2 or D2 modified lymph
node dissection. The new technique of a left-sided
approach to suprapancreatic lymph node dissection
introduced in the article by Fukunaga et al. in this issue
[5] may be useful for complete suprapancreatic lymph
node dissection.

There are technical disadvantages to laparoscopic
surgery: surgical procedures are conducted under
limited 2-D vision, with limited movement, by long
forceps and no sensation of touch. These characteristics
make laparoscopic lymph node dissection difficult. In
laparoscopic lymph node dissections during LADG, the
suprapancreatic lymph node dissection may be the most
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difficult. In conventional LADG, techniques of taping
vessels and pushing the pancreas downward after the
duodenal transection are often used for complete dis-
section of lymph nodes around the common and proper
hepatic arteries as well as the splenic artery [6]. In lapa-
roscopic suprapancreatic lymph node dissection, better
methods are required for improving the operative field
and handling the lymph node dissection. In their article,
Fukunaga et al. [S] emphasize that not transecting the
duodenum inside the abdominal cavity is useful for
obtaining a clear view of the operative field during
LADG.

In suprapancreatic lymph node dissection, creating a
better operative field is fundamental for removing the
lymph nodes completely and safely. The new technique
by Fukunaga et al. [S] is described as an expansion of
the hepatoduodenal ligament and the left gastropancre-
atic fold without transection of the duodenum, which
achieves an improved field of view. Fukunaga et al. [5]
show that for 12a lymph node dissection, the hepato-
duodenal ligament can be expanded easily by pulling
strongly on the pyloric region of the stomach in the left
caudal direction owing to omission of duodenal transec-
tion. Also, the authors demonstrate that for No. 9 and
11p iymph node dissection, the gastropancreatic fold is
easily maneuvered ventrally through the opened lesser
sac after the dissection of lymph nodes on the left side
of the left gastric vessels (left-sided approach). Addi-
tionally, for No. 8a lymph node dissection, stretching of
the gastropancreatic fold causes expansion of the peri-
toneum covering the No. 8a lymph node, and the left-
sided approach without duodenal transection suggested
by the authors provides a dry operative field without
bleeding and lymph fluid leakage. To create an opera-
tive field for laparoscopic techniques in the suprapan-
creatic area, retracting the stomach to enable expansion
of the hepatoduodenal ligament and stretching the gas-
tropancreatic fold may be more useful than taping the
vessels or pushing the pancreas downward.



