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Surgical Treatment of Gastric Carcinoma
Hoon Hur, M.D. and Cho Hyun Park, M.D., Ph.D.

Division of Gastrointestinal Surgery, Department of Surgery, Seoul St. Mary’s Hospital,
College of Medicine, The Catholic University of Korea, Seoul, Korea

The gastric cancer is the most common cancer in Korea. The only treatment modality showing improved survival
for gastric cancer is curative surgical resection, which comprises the resection of stomach, proper lymphadenec-
tomy, and reconstruction. However, specific surgical procedures should be decided according to the location of
the cancer, advancement of the tumor, and patients’ condition. Surgical treatment for gastric cancer has been de-
veloped toward two directions that are minimal invasive surgery for early gastric cancer and multi-disciplinary ap-
proach for advanced gastric cancer. Laparoscopic surgery for early gastric cancer has been accepted for minimally
invasive surgery. Moreover, the advancement of diagnostic tools to assess biological aggressiveness of the tumor
enables physicians to perform endoscopic resection or minimized resection for early gastric cancer. Recently, sur-
geons try to extend the application of laparoscopic gastric resection and D2 lymphadenectomy to advanced gastric
cancer. However, technical and oncological evidences based on clinical trials should be filed up before adopting it
as a standard therapy. In case of advanced gastric cancer, in addition to radical surgery, various treatment modal-
ities including chemotherapy, radiation, and molecular target therapy also have been applied in many clinical
trials. However, it should be stressed that a prerequisite for precise evaluation of the efficacy of these combined

treatment modalities would be the standardization of surgical procedure. (Korean J Gastroenterol 2009;54:
83-98)

Key Words: Gastric adenocarcinoma; Surgical treatment, Minimal invasive surgery; Multidisciplinary approach
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Table 1. Guidelines according to Each Society

NCCN JGCA KGCA
Tla Medically fit Differentiated, Unspecified
- Surgery or =<2 cm
EMR - EMR
Medically unfit Others
- EMR - MG
EGC except Surgery TINI with less sm cancer
for Tla 2 cm - SG recom-
- MG mand
TIN1 with
lager 2 cm
- SG
T2 or high Preoperative SG SG
CTx
Surgery
M1 Palliative Palliative Palliative

EMR, endoscopic mucosal resection, MG, modified gastrec-
tomy (D1+a@ or B); SG, standard gastrectomy (D2); CTx,
chemotherapy; JGCA, Japanese Gastric Cancer Association;
KGCA, The Korean Gastric Cancer Association
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Table 2. Randomized Controlled Clinical Trials for Evaluation of Difference between D1 and D2 Lymphadenectomy

Morbidity Mortality 5 yr survival
n
Rate p-value Rate p-value Rate p-value

MRC D1 200 28.0% <0.001 6.5% 0.04 35% 0.72

D2 200 46.0% 13.0% 33%
Dutch D1 498 25.0% <0.001 4% 0.004 30% 0.53

D2 498 43.0% 10% 35%
Italian D1 76 10.5% NS 1.3% NS Not evaluated

D2 86 16.3% 0%
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Table 3. Retrospective Reports about D2 Lymph Node Dissection for Gastric Cancer

Author Year Patients Mortality Morbidity 5 yr survival Et al.
Korenaga et al."” 191 DI: 35 0% 11.4% 55.8% Over 80 age
D2: 27 0% 18.5% 65.4%
Lee et al.' 1995 DI: 182 5.5% Not reported 24.7% Comparisons
D1 or D2: 249 5.4% 30.7% according to periods
D2: 221 3.1% 36.8%
D2 or D3: 299 2.0% 47.5%
Tkeguchi et al."” 2000 DO or D1: 137 3.7% 7.3% Stage I: NS
D2: 524 2.5% 9.0% Stage II: NS
D3: 221 1.4% 10.4% Stage III: D3>D2
Stage IV: NS
Onate-Ocana et al."® 2000 DI: 106 6.8% 16.9% 35.1%
D2: 113 8.6% 19.5% 64.0%
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Table 4. Comparison of Advantage and Disadvantage for Billroth-I and Billrorth-II

Billroth-I Billroth-1I
(Gastroduodenostomy) (Gastrojejunostomy)
Advantage Physiologic, nutritional effect Possible enough resection
Short operation time Reduced occurrence rate of stasis
Disadvantage Limitation of resection for duodenal bulb, Possible of infection

stomach and lymph node
Mobilization of duodenum
Delayed emptying time

Long operation time
Not physiologic pathway for food
Reflux gastritis
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Table 5. Studies about Relationship between Lymph Node Metastasis and Clinicopathologic Factors

No. of
positive LN
(% of LN meta)

Year of publication,

Study
country

LN dissection Variablesin relation to LN

Yasuda et al.”’ 1999, Japan

An et al*® 2007, Korea sm: 1043 (19.4) NR

Higashi et al.”’ 2003, Japan sm: 118 (19.5)

Kunisaki et al.*® 2006, Japan sm: 615 (19.3)

sm: 118 (13.6) NR

Tumor size
Macroscopic type
Histological type
Depth of invasion
Tumor size
Histological type
Depth of invasion
Lymphatic invasion
Perineural invasion
Median 24 LNs Macroscopic type
Depth of invasion
Vascular invasion
D1-D3 Age

Sex

Tumor location
Tumor size
Macroscopic type
Histologic type
Lymphatic invasion
Vascular invasion

Kurihara et al.” 1998, Japan sm: 245 (13.9) D2 Age

Lo et al.® 2007, Taiwan

m: 272 (4.4)

Sex
Tumor location

D1-D2 Tumor size

sm: 207 (20.3)

Park et al.* 2004, Korea

Shimoyama et al.? 2000, Japan

m: 345 (3.2)
sm: 266 (19.2)

sm: 105 (22.9) NR Sex

Tumor location

Tumor size

Macroscopic type
Histologic type

Depth of tumor invasion
Lymphatic invasion
Tumor size

Macroscopic type

D1-D2

LN, lymph node; NR, not reported.
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Table 6. Studies about Pylorus Preserving Gastrectomy

FE HE JAAES Y5 SlopPd A% Bl Billroth-1
AZIEe] WEE Feolrh. PubHQ A9 SlobddAlE
Tl =4 AAE flel ¢ 22t A
FA ] T Eol AAE F el |

W
AF 2 cm A 50”’3 Aol A5 ArksiAl =k AR, A
FAZRT FEF] Ate & Qlsle] |d] F37, @59
AFE A 9] A=, AF T4 a2l dFde % 5
& S 2 3= $1-A S3FT(post gastrectomy syndrome)
Zo| ubAE slsAo] 9low, ulFAAL] 7+ 7R e Ak

o] 93t g 7= ol o g BAlZo| ubAE s1AJo] 9)

& A% 37] GHFES B Aol ol
z7] 1% BAENA B A ThsAlo] Eome
elwé Aol #HEo] Y& 27] A% A A 7% HE
£49] sl I BE Aol AlgE AL FF B
E JAAES SRR vFAEE REPIA 5 A
sl 91-9] ¥ikEe Aldsly) wieel 1, s el 1w
AxAe] BeAst Aalr} o] FolAme, o] ol Y=z A
o7} g 7HsAle] B FERZHE 45004 5 cm A
T TSR "oldl 27 I%e 1 HAgFow ka9l
oh® 8 9 HE AAET 995 9444 ¥ Billoth ]
ANAES AW BT vad FUF Ay ATlA,
F 27 FEAZ FEE AR v e Aol &
Holx| gkgkow, ¢ F 3dg FAAG A%} o 7o
JoF AZS} PFHEo JoIAE A HolE HolA sk
ok A, 27] ©) F3ge] wh wwst $E 9 BE
AAES A FollA i A velydel. ofgtel] ohE

No. of . .
Study Study type patients Evaluation Superiority
Shibata et al.*® RCT PPG (36) Body weight NS
CDG (38) Food intake NS
Early dumping syndrome PPG
Imada et al.¥ NR PPG (20) Gallbladder function PPG
CDG (25) Gastric emptying PPG
Reflux gastritis PPG
Body weight loss NS
Nishikawa et al.*® Retrospective PPG (12) Postprandial symptom PPG
CDG (12) Dumping socres PPG
Gastric emptying time PPG
Park et al.* Retrospective PPG (21) Postprandial symptom PPG, late period
CDG (17) Nutritional marker NS

Gastric emptying time PPG, soft

RTC, randomized controlled trial; NR, not recorded; PPG, pylorus preserving gastrectomy; CDG, conventional distal gastrectomy; NS,

non-specific.
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Table 7. Clinical Trials about Comparison of Laparoscopy and Open Gastrectomy

Year of publication,

No. of patients

Study LN dissection Indication
country LADG ODG
Hayshi et al® 2005, Japan 14 14 D1+« Tla or Tlb
Huscher et al.” 2005, Ttaly 30 29 D1, D2 All stages
Kitano et al.”’ 2002, Japan 14 14 D+ a T1aNO
Lee et al.® 2002, Korea 24 23 D2 Tla or Tlb

LN, lymph nodes; LADG, laparoscopy-assisted distal gastrectomy; ODG, open distal gastrectomy.
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Table 8. Reports about Laparoscopy D2 Lymph Node Dissection for Gastric Cancer

Mean operation

Author Year Patients time. (min) Morbidity (%) Mortality (%) Et al.

Han et al.” 2003 D2: 20 261.8 1 (5 0 (0) LADG one arm
Song et al.® 2008  LADG D2: 44 264.0 5 (11) 0 (0)

ODG D2: 31 184.2 6 (19) 0 (0)
Kawamura et al.” 2008  LADG D2: 53 276.9 357 0 (0)

ODG D2: 67 267.8 11 (16.7) 0 (0)
Tokunaga et al.” 2009 D2: 42 253.0 25 0 (0)

D1+ 43: 179 224.0 16 (9 0 (0)
Table 9. Studies on Sentinel Nodes in Gastric Cancer

Incidence of
Study II:;Zerifs Indication Method Timing Surgery metastasis (%) Sensitivity Accuracy
SNs Non-SNs
Hayashi 31 TI1-2NOMO *™Tec tin Tec 18 hr before BNs, HNs and D2 22 - 100% 100%
et al.” colloid and ~ and blue dye LND
blue dye intraoperative
Hiratsuka 74 TI1-2NOMO ICG At laparotomy SNs and D2 LND 4 1 90% 99%
et al.”
Kim et al.*® 46 TI1-2NOMO *"Tec tin 1to 3 hr before ~ SNs and D2 LND 26 16 84.6% -
colloid oepration

Kitagawa 145 TI1-2NOMO *™Tec tin 16 hr before surgery HNs removed and 7.8 03 - 98.6%
et al” colloid and 2 hr preop D2 LND
Nakahara 80 TINOMO P"Tec tin 24 hr before surgery D2 LND 4.7 ? 100% -
et al.® colloid
Zulfikaroglu 32 TI1-3 P"Tec tin 2 hr before surgery D2-a LND 90 0 100% 97%
et al® colloid

SNs, sentinel nodes; BNs, blue nodes; HNs, hot nodes; LND, lymph node dissection; ICG, indocyanine green.
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Table 10. Results of Clinical Trials for Over D2 Lymph Node Dissection

Institution Year Patients Morbidity Mortality 5 yr survival Et al.

Shizuoka cancer center” 2006 D2: 128 22.0% 0.8% Not reported AGC patients
D4: 128 38.0% 0.8%

Polish gastric cancer study group91 2007 D2: 141 27.7% 4.9% Not reported
D4: 134 21.6% 22%

Taipei veterans general hospitalgz’93 2004 D1: 110 7.3% 0% 53.6% Survival;
D3: 111 17.1% 0% 59.5% D3>D1

Japanese clinical oncology group%96 2005 D2: 263 20.9% 0.9% 69.2% AGC patients
D4: 259 28.1% 0.9% 70.3%

D3, lymphadenectomy for level 1, 2 and 3; D4, D2 lymphadenectomy with paraaortic lymph node disseciton.
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