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States (1 peri-operative ECF {epirubicin, cisplatin
EDP)’ FU)in Europe (2) are the standard treatments
adenccarcinoma of the stomach or gastroesophageal
junction. On the otherhand, adjuvant S-1 chemotherapy
followed by D2 surgery has been established as a stand-
ard treatment in Japan (3). Nonetheless, the p
for stage 111/IV tumors {s not satisfactory in any ofthese
regions, and evidence has notbeen lished for stage
IV gastric cancer (4], This retrospective study evaluated
the cance of surgical treatment as part of mult-
modal therapy for cStage IV gastric cancer, and the fac-
tors contributing to a survival benefit were analyzed,
METHODOLOGY
Patients
Between October 2000 and April 2009, 236 consecutive
patients underwent S-1+CDDP combination cheme-
therapy as the initlal treatment for far advanced gas-
tric cancer at our institution, and we have previously
reported their outcomes (5). Among these patients
were those who underwent surgic‘g resection with
curative intent after chemotherapy. As a result, we be-
gan to experience some cases of long-term survival,
Of the 236 patients given S-1 + CDDP combina-
tion therapy, 148 patients with cStage IV gastric
cancer were rebro reviewed to compare
the outcomes between surgical and non-surgical
treatments and to determine the appm?riaae tim-
ing of surgery and the optimal extent of resection,

Treatment schedule.
All patients received systemic chemotherapy con-
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sisting of S-1 and CDDP §-1 was orally administered
at a dose of 80mg/m2 for 21 consecutive days, fol-
lowed by 14 days of rest CDDP was administered
intzavenous%on day 8 at a dose of 6 'm2 with
hydration, The treatment was reg every 5
weeks (6) and administered for at least two cycles.
An objective measurable tumor response was evalu-
ated using the response evaluation criteria in solid
CT Bntivgs. Tha Brimany Josiop was not cogstdeted
1 p esion, was net co
to be measurable by the RECIST criteria and was as-
sessed by a barium contrast study and/or endoscopic
examinations according to m Gastric Cancer
Association (JGCA) dlinical for response as-
sessment of chemotherapy and radioth (8). The
retreatment stage was diagxosed aceo to the
Gl oot % (sglesgsg;glap u“hei mﬁgg
es, endoscopy ani aroscopic
indicate«f when diag-

Surgery after chem was.
nostic imaging confirmed a reduction or disappearance

of the p v lesion or massive nodal metastases in
response o » and when extended resec-
tlon or combined on with curative intent was

considered possible, Patients who continued to have
clear evidence of umresectable disease and those who
diddnnﬁ::n respond to the d:gmgﬁzetapy “‘:&remﬁmutg
age m tecelving surgery. Surgery t

oure was omefstoéweeksaﬁertheﬁnalgyde
of chemo p&'l‘he standard surgical proceflure was
gastrectomy with D2 nodal dissection. For an RO resec-
tion, a para-aortic nodal dissection (D3), splenactomy
and for distal pancreatectomy, or a hepatectomy

was attempted if the cytological g5 Were nega

. Hve, Most patients were treated with S-1 monoﬁ;era:

py as adjuvant th after surgery. S-1 (80mg/m2
day, 1-14]w§?g:ﬁnister everyssveeksfor{

year. The reatments aRer R2 resection or upon detec-
tion of recurrent disease were decided at the discre-
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tmn of each pbysidan. The postoperative final tumer

g compreh based on the
dinica! and pathological findings according
to the a provided by the JGCA c!assiﬁmﬁon 8.

Statistical analysis
The terms used here are based on the Japa-
nese classification .of gastric carcinoma (8).
Varlales e expresseda the meses 0. Copart
sons between groups were ent's
tetest, the X2 test and the Mann-Whitney U non-para-
metric test, The univarlate and muitivariate analyses us-
ing Cox’s proportional hazards mode! were performed
to identify in dent prognostic factors, median
swvwalﬁme(kgg')and the 5-year survival rate (SYSR)
were calculated from the time of initiation of chemo-
therapy to death, The survival analysis was performed
the Kaplan-Meler method, The 1 test was
to calculate the statistical significance of the dif
ferenwsinﬁzesmivalmmbetweenme A
bilateral p<0.05 was considered to be cant.
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PIGURE 1. With a medlii f50dw-up of 80.2 months,
the overall MST of the patients was 16.8 months, witha
SYSR of 16.4%.

Raure 2. Queral) survival in the surgery and no-sTIgery Groups as
estimated by the Keplan-slsier method
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FIGURE 2. The MST of patients who went onto receive
surgery was 22.5 months and the 5YSR was 19.6%.
There was 2 statistically significant difference in the
survival between these patients and those whe did not
recelve a gastrectomy.

RESULTS
Patient demographics
The characteristics of the 148 <8 iV patients are
shown in Table 1. There were 107 males and 42 females
with a median age of 61 years, The distribution of the
cStage IV factors dudedﬁvermetxsmsisinzapaueuts,
peritoneal metastasisin 78 patients {including 36 POCY1
paﬁents], involvement of abdominal para-aortic lynz}
nodesin 76 tienm and locally advanced and poten

c cancer {€T4N2) in 14 patients.
T&erewere ove ping cases, ie. 1 factor in 120 pa-
tlents, 2 factors in 26 patients and 3 factors in 2 patients.
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Value No. of cases
?gxgg‘“" 61(32-83)

Gender male/female 107/41
Ps 8/1/2 86/50/158
location  LMU/LMU 114/34
i"c‘at;’p":“’i" 12/34 29/119
Histology diff. Jundift 56/90
r T2/T3/T4 3/131/14
oN NON1/N2N3 42/106
oH Ho/H1 128/20
@ Po/P1 106/42
or /1% 22/65/61
Resection Yes/No 97/51

No.ofzase CR PR SDPD NE RR{%) DCR{%}

Overall

148 1 86 5313 1 547 905
Metastat-
e focus
Lymph 123 4 62 496 2 537 951
Liver 22 17 84 1 364 773
Perito-
ey &3 69 502 2 149 968
Prima
ey 148 273 693 1 507 973
Clinical response chmﬂler?gy
Measurable lesions were ccnﬂrmed in 141 patients,

objective response rate for these lesions, according to
the RECIST, was 46,1%. As shown In Table 2, the over-
ail response rate {ORR) was 54.7%. There were 81 re-
spoaders {one complefe response {CR) and 80 partial
R Tixe raspunse rates for. i/para-.
Iym;g: metastases, peritoneal metas-
ctumors were 53.4% (66/123),
/63) and 50.‘7% (75 148}, re-
er patients had stable

patients pro;
the 81 { ders). the r&dﬁm{

mmor was wmp etely meched in 32 {39.5%) patients.
Qut of the 88 patlents who underwent staﬁg lapa-
roscopy, 69 were found to have perifoneal metastasis;

of these, complete remission of the peritoneal dis-

aortic
tases and primary
36.4% (8 14.9%

disease SD) and
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ease was confivmed at surgery in 20 (29.09%) patients,

Su
Aft‘;rse l‘gl'mma\:he.rapy. 97 patlents underwent sur-
gery, and a gastrectomy was performed in all pa-
W eralin;rng o of persiste; et tle

A ecause nt metasta

disease aﬁgaren chemotherapy, The median number of
chemo courses, median numhber of cStage IV
Tactors, and response rates significantly differed be-
tween patients with and without surgery (2 vs. 4, 2
vs. 2 and 58.8% vs. 49.0%, respectively; p<0.05).
The patients who underwent surgery included 73 males
and 24 females, with 2 median age of 61 years, The sur-
gical procedurs was a total gastrectomy in 56 patients
and a distal in 41 patients. Fourteen pa-
tients underwent exiended lymphadenectomy, and
gastrecmnyi with DO/D1 resection was petformed in
1 patients, and a total of 64 patients received a com-
bined resection. The median hospital stay, duration of
gtfger_y and blood io%awere i4 , 200 minutes and
OmL, respectively, RO resection was successfully per-
formed ir:‘sg. {52.6%6) patients, Postoperative eompgm-
tions were recognized in 19 patients. The pathological
rate was 40.2%. The distribution of the pStage
was as follows; 1 patlent in pathological CR, 14 patients
in pStage 1/11, 16 in pStage 11l and 66 in pStage IV, Down-
staging was obtained in 31 (32.0%] patients (Table 3).

Survival and analysis of proguostic factors
With a median follow-up of 80.3 months, the over-
all MST of the patlents was 16.8 months, with a SYSR
of 16.4% (Figure 1). The MST of patients who went
on to receive surgery was 22.5 months, and the SYSR
was 19,6%. There was a statistically significant dif-
ference in the survival between. these patients and
those who did not receive a gastrectomy (Figure 2},
For alt 148 patients included in the multivariate anaiy-
sis, undergoing surgery (hazard ratic 0.373, p<0.01),
obtaining a R following chemo {0.307,
p<0.81), and having onm 1V factor (0.359, p<0.05)
were predictive of the survival {Table 4). In the
univariate analysls of 97 patients who underwent sur-
gery, a PS of 1 or less, 2 courses or fewer of chemother-
apy, CYO at , cHO, obtaining a CR/PR following
erapy, h node dissection of D2 or more,
pl1 or less, RO and histological effects of 1b or ‘more,
were identified as significant p! c determinants
{Table 5). In the muitivariate 0f97 patients whe
underwent surgery, RO resection {0.109, p<0.01), lymph
node dissection of D2/D3 (0,176, p<0.05) and ebtaln-
ing a CR/PR from chemotherapy (0,221, p<0.05) were
the only independently prognostic factors e 6]
DISCUSSION
According to the data of the Japanese siomach can-
cer registry In 2001, the SYSR of patients with stage
IV is extremely peor, at 15,8% (9], and the effi
of surgery for stage IV patients is unknown (mffi{
Further Improvements in radical cal techniques

are uniikely to lead to any notable p s in the
outcome (12,13}, Thus, the present lines ree-
ommend the use of chemotherapy and other non-

swgical treatments SS, .and the. development of
an effective multimedal strategy has been sought
In recent years, the development of new anticancer
drugs has Improved the treatment outcomes. Chemo-
therapy performed in patients with hepatic metasta-
sis, peritoneal dissemination, or distant lymph node
metastasis resulted in 2 reduction of their tumor size
or disappearance of metastatic fod, which often al-
lows RO surgery to be petformed {14,15), Althoy,

.chemotherapy is the.standard of rare for cStage

metastatic gastric cances, it does not cure the disease,

Value |

Total gastrectomy 56
Distal gastrectomy 41
Lymph node dissection
D1 31
D2 52
D3 14
- Combined resection® '
Spleen 32
Pancreas 11
Dlaphragm 11
Liver 6
Cthers 37
Surgical stvess median (range)
Hospital stay (days) 14(3-195)
Duraticn of surgery {minutes) 200(30-206)
Blocd loss {mi.) 3106{20-2460)
Residuaitumor .
RO . 51
RL i8
R2 28
RO resection rate 52.60%
Complications
Pancreatic fistal 8
fleus 6
Abdominal abscess 2
Lealage 2
Preumonia 1
Mortality 1]
Pathological response
Grade -
3 1
2 13 -
ib 25
ia 57
D) . i
Pathological stage
Pathological CR ' 1
pStage
i 8
i 6
i 16
v 65
*Include overlapping cases.

However, if chemotherapy makes it possible to per-
form 2 RO resection during the treatment process, it
will be easler to control the dose and rest periods
for the anticancer drugs that will he continuously
tequired as postoperative adjuvant chemotherapy.
Therefore, Temains an important option as a
partof multimedal therapy for patients with resectable
metastases. Nakajima et al. (16) reported that FLEP
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FU, Leucovorin, etoposide, CDDP) yielded
S e o 157 it 47 S o 1>
sponders and non-responders, . -
Rincon et al, (17) reported that the time was
13.3 gmnt&s tg‘ inadgrs atgd 7.46 monthc% ianon-re-

nders co on the using , eto]

gge, leucovorin and 5-FU, Furréx%%more. Sdmmac!g::
et al. {18) reported that when EAP therapy (etoposide,
doxorubicin, CDDP) was administered to patients with

stage -1V disease, the survival time was 7.6 months in

patients with non-curative resection, corapared to 284
months in patients who were able to undergo curative
resect erfoth to other Wm&?@
therapy pi at an appropriate after chemo-
therapy is aiso useful for the treatment of he metas-
tases from colorectal cancer or recurrent GIST (19,20).
In Japan, S-1 pius CDDP combination therapy is cur-
xently the first-line chemotherapy for unresectable/
vecurrent gastric cancer based on the results of the
SPIRITS trial {21).The MST in the patients treated
with S-1 plus CDDP was 13,0 months, and the RR ob-
tained with this en was 54% in the present
study. We have used this S-1 plus CDDP combination
therapy regimen for unresectable/recurrent c
cancer for several years, ‘The advent of molecular~
targeted drugs will contribute to further increase the
response rate and/or the histological CR rate (22).
An Dmectionisred};orted to be one of the most re-
liable prognostic indicators for patients after pre-
operative chemotherapy (23,.24), Postoperative S-1

one has proven to be beneficial for treating stage
11 and HI gastric cancer {3). Hence, one of the po-
tentially favorable multimedal treatments for stage
v gtnc cancer would be a combination of precp-
erative administration of S-1 plus CDDE subsequent
gastrectomy with D2 or more hadenectomy to
achiieve RO, and postoperative S-1 administration.
In the present study, the multi-modal treatment includ-
ing surgery alse showed good resuits in patients with
poor;?mgnosis, highly advanced gastric cancer {stage
1V}, If curative resection is obtained by performing
DZ or more dissection for chemothy nders,
more favorable treatment outcomes be o ed.
The results of the present study indicate that the
mult-modal  weatment Including s treat-

ment at'an appropriate tme was well tolerated and

: 95%
Varfables bazard ratio confidence  pwalue
Himitls
Surgery /o
surgary 0373  (2.204-0.683) 0.001
Response
(CR‘}‘@SD”) 0307  {0.128-0.734) 0002
No, of stage IV
&mggﬁm 0359  (0.156-0.81%) 0.013

—202 —

Srhevesults ot te it analisis ot e o
CRurzervisroupdousigl s i

SCTABERS
MST{M) SYSR (%) pvalue

Variables n

PS

0,1 83 230 222

2 14 124 74 0.0324
Ko, of courses

<2 67 183 182

>2 30 261 233 00156
Location

LML 69 245 221 ]
LMU 28 137 143 0.6997
Y

Yo &8 278 258

LY 2% .438 34 80008
cH

cHO 85 245 226

cH1 12 100 0.0 0.0411
Response

CR/PR 57 269 22.8

SD/PD 40 160 154 0.0472
Dissection

Do,1 31 134 &35

D23 &6 263 262 0.0037
pN

pNO,1 42 408 357

pN23 55 140 7.4 0.0006
Residual tumer

RO 48 418 383

Ri2 49 134 20 <0.0001
Pathological

response

ia 59 169 207

adb 38 278 184 0.0434

ultenftheilie &
osurzecv oroun gux

Hazard 95% confidencep 7
Jimits value

Variables

zatdo
ﬁfg“fz‘)mm" 0499 (0028.0425) 0.004
Dissection (D2,3/B0,1)  0.170 (0.039-0.739) 0014
Response (CRPR/SDPD) 0221 (0.056-0817) 0.029)
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Abstract
. Purpose Siewert type Il esophagogastric junction ade-
nocarcinoma (ADC) and squamous’ cell carcinoma (SCC)
existing in the same area have distinct clinicopathological
characteristics. The objective of this study was to examine
differences in the surgical treatment and survival data,
according to the histological subtype, in a single high-
volume cancer center.
Methods We retrospectively examined data from a total
of 123 patients. Seventy-two patients with Siewert type Il
ADC and 51 patients with SCC in the same area.
Results  In terms of the clinicopathological factors, the
SCC patients had more advanced stage disease and thora-
- cotomy was more frequently performed than in the ADC
patients. The 5-year overall survival (OS) rates did not

differ significantly between SCC and ADC, regardless of

whether or not mediastinal, splenic hilum and para-aortic
lymph node dissection was performed. Based on the cal-
culated index for the frequency of nodal metastasis and the
five-year OS rate for involvement at each level, only node
nos. 1,2, 3 and 7 had a high index (>5) in both groups. The
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multivariate Cox regression analysis showed that only age
(<65), the pN category and residual tumor classification
were independently associated with the outcome. .
Conclusions Differences in the histological type of
esophagogastric junction cancer were not independent
proguostic factors for survival, and there appears to be a
benefit to dissecting the number 1, 2, 3 and 7 lymph nodes.

Keywords Siewert type II - Squamous cell
carcinoma -« Surgical treatment -

Introduction

In recent years in Western' countries, the dominant histo-
logical subtype of carcinoma found in the lower esophagus
and esophagogastric junction (EGJ) has shifted from

- squamous cell carcinoma (SCC) to adenoccarcinoma (ADC)

(1, 2]. While SCC still accounts for the majority of these
malignancies in Japan, the current availability of Helico-
bacter pylori eradication therapy is anticipated to change
the proportions of these cancers, giving rise to a trend
similar to that observed in Western countries [3].

At the 2nd International Gastric Cancer Congress held in
Munich in 1997, a consensus was reached to classify ADC
in the EGJ into three subtypes according to the Siewert
classification [4]. Using the anatomical classification of the
esophagus, ADC of the EGJ was defined as ADC with
esophageal invasion with the epicenter of a tumor within-
5 cm of the EGJ in the TNM Classification of Malignant
Tumors .7th Edition [5] In Japan, Nishi’s classification
system is also used to classify carcinoma of the gastric
cardia, and cancer at the EGJ is defined as a tumor with the
epicenter within 2 cm proximal and distal to the EGJ,
regardless of its histological subtype [6-8].

@ Springer
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As described above, EGJ carcinoma comprises two
histological subtypes, ADC and SCC. ADC and SCC have
distinct predisposing risk factors and clinicopathological
features. However, the carcinoma subtypes were not dis-
tinguished in some of the previous clinical trials, and it is
unclear whether the optimal treatments differ among these
subtypes [9]. For example, the most appropriate surgical
procedures and extents of lymph node dissection for ADC
and SCC [10], considered separately in the ESMO Clinical
Practice Guidelines for the diagnosis, treatment and follow-
up, as well as in the NCCN Clinical Practice Guidelines in
Oncology, have not yet been established. It is of the utmost
importance to investigate the bxologlcal characteristics of
ADC and SCC, and to identify the optimal treatment
strategies for these distinct EGJ carcinomas [11].

Type Il tumors, carcinomas of the true cardia, with the
epicenter within an area 1 cm above and 2 cm below the
cardia, in particular, are most likely to contain both ADC
and SCC. Histologically specific treatment strategies, like
those 'used in lung cancer and urinary bladder carcinoma,
may be an important clinical issue, especially for SCC
occurring at the same site as ADC. The objectives of this
study were to examine the differences between SCC and
ADC in terms of the surgical treatment, lymph node
metastasis status and survival data, based on the histological
subtype, in a single Japanese high-volume cancer center.

Methods

We diagnosed type II EGJ carcinoma if the epicenter was
within 1 cm proximal and 2 cm distal to the anatomical
EGIJ based on a photograph of the resected specimen [12].
Between January 1985 and December 2008, a total of 6356
patients, 5658 patients with gastric carcinoma and 698 with
escphageal carcinoma, underwent surgery at the Division

of Surgery, Niigata Cancer Center Hospital, Niigata, Japan. -

We retrospectively examined the data from a total of 123
of these patients (72" with Siewert type Il carcinoma
undergoing at least D1 lymph node dissection and 51
patients with SCC in the same area with the lesion
extending to the esophagus and stomach).

The tumor staging and nodal classification were per-
formed according to the International Union Against
Cancer (UICC) TNM staging system for EGJ cancer [5].
The lymph node levels were numbered according to the
definition established by the Japanese Gastric Cancer
Asscciation and Japanese Esophageal Society [7, 8].

Surgical procedures

In principle, proximal or total gastrectomy without sple-
nectomy via the abdominal approach was carried out for

& Springer

cT1 carcinoma, and thoracic esophagectomy or total gas-
trectomy with or without splenectomy via the thoracic or
abdominal approach was carried out for ¢T2-T4 carci-
noma. All procedural decisions were made by the primary

surgeon.

Statistical analysis

Variables were expressed as the mean = SD. Comparisons
between groups were performed with Student’s ¢ test, the

_ x? test and the Mann-Whmey U nonparametric test. The

multivariate analyses using Cox’s proportional hazards
mode]l were performed. to identify independent prognostic
factors. The calculated mean survival time (MST) and the
5-year overall survival (OS) rates were calculated from the

- initiation of surgery unmtil death, A survival analysxs was
. performed using the Kaplan-Meier method. The log-rank

test was used to calculate the statistical significance of the
differences in OS rates between groups. A two-tailed value
of p < 0.05 was considered to indicate a statistically sig-
nificant difference. We evaluated the therapeutic benefit
obtained by node dissection at each lymph node level,
based on the index of the estimated benefit of lymph node
dissection calculated by multiplying the incidence of
metastasis by the S-year OS rate of patients with metastasis

- at each node level [13].

Results
Patient backgrounds and surgical procedures

With regard to the clinicopathological factors, SCC had
more invasive characteristics, including more extensive
esophageal invasion, deeper tumor invasion and more
advanced pathological stages, than ADC. Fusthermore, the
intestinal type was more frequently observed in SCC
patients (Table 1).

Thoracic esophagectomy via right thoracotomy or a left
thoracoabdominal (TA) approach was more frequently
performed in SCC patients, whereas total gastreciomy with-
caudal pancreatectomy and splenectomy via the abdomi-
nal-transhiatal (TH) dpproach were the most common
procedures for ADC (Table 1).

Treatment results and survival

The median follow-up was 9.0 years (range 3.8-24.8). The

MST was 48.8 months, and the 5-year OS rate was 45.1 %
for the SCC patients. The corresponding values for the
ADC patients were 60.2 months and 47.2 %. Thus, there
were no significant survival differences between the SCC
and ADC patients (Fig. 1).
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Table 1 Demographics and
surgical procedures of the 123
patients with EGJ carcinoma

0%

pT pathological depth of tumor
invasion, pT! invasion of the
mucosa or submucosa, pT2
invasion of the muscularis
propria, pT3 invasion of the
subserosa, pT4 invasion of the
serosa

— 206 —

SCC (51) ADC (72) p value
Tumor size (cm) *584£20 534+£27 0.2839
Length of esophageal invasion (cm) 31+18 18+12 <0.0001
Macroscopic type .
Borrmann Type 1, 2 47 (92.2) 42 (58.3)
Borrmann Type 3, 4 4(7.8) 30 41.7) <0.0001
Histological type
Differentiated type 37 (72.5) 48 (66.7)
Undifferentiated type 14 (27.5) 24 (33.3) 0.5392
Depth of tumor invasion
pT12 6 (11.8) 37 (514)
pT3/4 45 (88.2) 35 (48.6) <0.0001
Lymph node metastasis _
Negative 17 (33.3) 27 (37.5)
Positive 34 (66.7) 45 (62.5) 0.5546
Peritoneal metastasis
Negative 51 (100) 70 (97.2)
Positive 0 (0.0) 2(2.8) 0.2462
~ Liver metastasis
Negative 51 (160) 70 (97.2)
Positive 0.(0.0) 2 (52.8) 0.2462
Venous invasion N
Negative 25 (49.0) 29 40.3)
Positive 26 (51.0) 43 (59.7) 0.2550
Lymphatic invasion
Negative 10 (19.6) 17 (23.6)
Positive. 41 (80.4) 55 (76.4) 0.6089
Stage ‘
v 18 (35.3) 37 (51.4)
mAav 33.(64.7) 35 (48.6) 0.0004
Residual tumor
RO 46 (90.2) 67 (93.1) i
R172 5(9.8) 569 0.61_33
Length of operation (min) 249 + 63 225 + 88 0.3470
Blood loss (ml) 216 £ 150 259 + 217 0.5095
Approaches
Right thoracotomy 11 (21.6) 2 (2.8) <0.0001
Left thoracophrenicolaparotomy 25 (49.0) 20 (27.8) 0.0035
Laparotomy 15 (29.4) 50 (69.4) <0.0001
Combined resection .
Spleen 23 (43.1) 42 (58.3) 0.0474
Pancreas - 5(9.8) ©21(29.2) 0.0011
1
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The 5-year OS rates also did not differ significantly
between SCC and ADC patients with/without dissection of the
lower mediastinal lymph nodes, such as Nos. 108, 110, 111

BST{H) BYSR(%) pm'

472
488 481

® \

— AOC 72 602
esssece 8CC 61

=0.5653

50 -

0 T T T T

1]
0 1 2 3 4 5 Years

Fig. 1 Overall survival after resection of esophagogastric junction
carcinoma according to histologic subtype

and 112. There were no differences in the five-year OS rates
between SCC and ADC patients with/without splenic hilum
(No. 10) and para-aortic (No. 16) lymph node dissection.

Distributions of the metastatic nodes and the index
of estimated benefit from lymph node dissection

As shown in Table 2, nodal metastases frequently involved
the abdominal lymph nodes, followed in frequency by node
Nos. 1, 3,2 and 7 in both ADC and SCC patients. Mediastinal
lymph node dissection was performed in a total of 84 patients,
and the metastatic rate was 22.9 % in SCC patients and
13.9 % in ADC patients. The metastatic rate of the No. 10
lymph node was low, at 0 % in SCC and 7.0 % in ADC
patients. Only 31 patients underwent No. 16 lymph node
dissection, and the metastatic rate was 28.6 % in SCC and
20.8 % in ADC cases (Table 2). Extended lymph node dis-
section was performed for regions where metastasis was
suspected based on the preoperative clinical imaging findings.

Table 2 Distribution of the metastatic nodes and index of the estimated benefit from lymph nede dissection

Lymph 5CC (51) ADC (72) ,
:&in Dissected Metastasis  Metastatic  SYSR of Index Dissected Metastasis Metastatic  SYSR of Index
cases cases rate metastasis cases cases rate metastasis

cases cases
1 49 20 4038 273 113 72 33 453 42 1.1
2 49 9 184 333 61 72 16 2.2 375 83
3 49 17 347 333 116 72 29 403 276 111
45 37 0 0 - 00 57 1 1.8 o 0.0
4d 35 0 0 - 00 66 .30 50 15
5 31 ) 0 - 00 .60 1 17 0 0.0
6 36 1 238 0 0.0 63 3 4.8 333 16
7 47 9 191 333 64 T 20 282 20 56
3a 44 1 23 0 00 66 5 76 20 15
9 45 4 8.9 .0 00 69 Y | 15.9 9.1 14
10 24 0 0 - 00 43 - 3 7.0 333 23
11p 39 5 128 20.0 26 64 6 94 16.7 16
11d 30 ] 0 - 0.0 40 0 0 - " 00
122 6 1 16.7 0 00 36 0 0 - 0.0
16 7 2 28.6 0 00 24 5 20.8 20 42
a2lat 6 1 16.7 0 00 21 5 233 20 - 48
a2int 1 1 100 - 00 3 1 333 0 00
bllat 4 1 250 ° 0 00 10 1 00 o 0.0
blint 0 0 0 - 00 6 0 0 - 0.0
ML 48 15 31.3 9.1 21 36 5 13.9 20 2.8
08 . 21 1 43 50.0 24 9 0 0 - 0.0
110 46 4 - 304 147 45 34 4 117 25 29
111 36 3 8.3 0 00 32 0 0 - 0.0
112 12 1 83 0 00 8 "1 125 0 0.0

An index of the benefit gained by the dissection of each station was calculated by multiplication of the frequency of metastasis at the station by
the 5-year survival rate of patients with metastasis at that station; metastatic rate x S-year 0S/100
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Table 3 The total number of cases with lymph node metastasis with
and without mediastinal lymph node metastasis

Table 5 The results of the multivariate Cox regression analysis for
the overall survival in patients with EGJ carcinoma (n = 123)

All SCC ADC Variables Hazard 95 % confidence p value
) n=28 n=438 n=36 ratio limits
Mediastinal LN metastasis (+) 6758 53:£35 9888  Age (<652 65) 0.365 (0.215-0.618) <0.01
Mediastinal LN metastasis (~) 2.5£36 20%31 30£41  Lymphnode 0.370 (0.205-0.666) <0.01
p value 0.0003 00047  0.0063 melastasis
- @ (=)n (+))
D-number (DO/D1, 0.398 (0.158-0.998) <001
D2)

Table 4 The number of patients with each site of first recurrence

scc ADC | Total

Hematogenous - 10 15 25
Liver 8 9 17
‘Lung 0 3 3
Bone 2 1 3
Brain 0 1 1
Skin 0 1 1
* Lymphatic 1L 3 14
Para-aortic 5 1 6
Mediastinal 3 0 3

Cervical 2 1 3 .
Other abdominal 1 1 2
Peritoneal 1 B- 9
Local 1 0 1

Based on the index calculated employing the frequency

of nodal metastasis and the 5-year OS rate for involvement |

at each lymph node level; only node Nos. 1, 2, 3 and 7, in
both SCC and ADC patients, had a_high index (>5).
Although the estimated therapeutic index of lymph node
dissection was 5 or less, the dissection of No. 110 in SCC
and dissection of No, 16a2 lat in ADC patients were found
to be effective (Table 2).

Lymph node metastasis status, recurrence sites
and the results of the multivariate cox regression
analysis

In 16 patients with mediastinal lymph node metastasis, the
average total number of metastatic lymph nodes was 6.7,
which was significantly higher than that (2.5) in the 68
patients who were positive for metastasis to only the
abdominal lymph nodes. Similar results were obtained
when metastases were examined according to the histo-
logical subtypes of SCC and ADC (Table 3).
Hematogenous metastasis was noted in 25 (10 SCC and
15 ADC) patients, and liver metastasis accounted for 17 of
these patients. Lymphatic metastasis was observed in 14
(11 SCC and 3 ADC) patients; No. 16 lymph node

metastasis in six patients, and mediastinal and cervical
lymph node metastases in three patients each (Table 4).
A multivariate Cox regression analysis siowed that only
the age (<65 years), pN category (pNO) and residual tumor
classification (R0) were independently asscciated with the
outcome. Neither the histological subtype mor lower
mediastinal, No. 10 and 16 node dissections were inde-
pendently associated with the outcomes (Table 5).

Discussion

No standard procedure has yet been established for the
surgical treatment of EGJ carcinoma in terms of the pre-
sence/absence of the need for thoracotomy, extént of
esophageal and gastric resection, extent of mediastinal and
abdominal lymph node dissection and the need for sple-
nectomy. In the present study, we identified clear differ-
ences in the clinicopathological factors, approaches and
surgical procedures used for SCC and ADC in our center.

A Dutch trial involving patients with Siewert type VI
carcinoma, treated in two high-volume centers, examined
the superiority of two-field lymphadenectomy via the right
TA over D1 lymphadenectomy via the TH approach [14]. It
-was recommended that right TA be performed for patients
with type I tumors and TH for those with type Il carcinoma
based on a subsequent subset analysis [15].

In Japan, a randomized controlled trial (RCT) was
conducted by the Stomach Cancer Study Group of the
Japan Clinical Oncology Group to compare the left TA
approach with the abdominal-TH approach in patients with
Siewert Type IVIII carcinoma (JCOG9502) [16]. The
results failed to demonstrate the superiority of the left TA

-approach in terms’ of the OS. Accordingly, it was con-

cluded that the abdorminal-TH approach with para-esoph-
ageal lymph node dissection to a feasible extent should be
recommended for Siewert Type II/III tumors.

Moreover, based on a study involving 1,002 patients,
Siewert et al. [17] justified applying right TA for type I
carcinoma of the esophagus and the abdominal-TH
approach and D2 dissection of abdominal lymph nodes for
type II and IIT gastric tumors, In addition, Yamashita et al.
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{18] examined the optimal extent of lymph node dissection
for Siewert type Il carcinoma in a study including 225
patients, and determined that dissection of the paracardial
and lesser curvature nodes is essential for achieving the
therapeutic benefit of surgery. However, all of these studies
were conducted for ADC. Therefore, further studies are
needed to investigate the effects of histological differences
on the distribution of lymph node metastasis and outcomes.
However, to the best of our knowledge, there have been no
reports on the surgical procedures or survival data based on
the tumor histology of EGJ carcinoma,

The survival data in our series included a MST of
60.2 months and a 5-year OS rate of 47.2 % for ADC
patients. The index calculated employing the frequency of
nodal metastasis and the-5-year OS rate for involvement at
each lymph node level indicated that the only lymph nodes
which should be dissected were Nos. 1, 2, 3 and 7 in ADC

patients. The multivariate Cox regression analysis showed

that age, the pN category and the residual tumor classifi-
cation were independently associated with the outcome.
“These results are in good agreement with those 6btained in
other studies [14, 16-19]. Therefore,.the -data from our
series are highly consistent with those of previous studies,
indicating the reliability of our present investigation.

In our series, the clinicopathological background factors
and surgical procedures differed between the SCC and
ADC groups, while there were no significant differences in
the outcomes or therapeutic benefits provided by lymph
node dissection. However, only three of the 51 SCC
patients did not undergo mediastinal lymph node dissec-
tion, Because of this possible bias in the data, we cannot
directly assess the clinical significance of mediastinal
lymph node dissection in SCC cases.

The rate of mediastinal lymph node metastasis in our
series was 22.9 % (11/48) in SCC and 13.9 % (5/36) in
ADC patients, which was not significantly different. In
addition, the values of the index of estimated benefit from
the mediastinal lymph node dissection were similar in SCC
and AC cases (2.9-2.2).

In our series of 123 patients, none exhibited mediastinal
lymph nodes metastasis alone, suggesting that metastasis to
mediastinal lymph nodes basically occurs after that to
abdominal lymph nodes. In 16 patients with mediastinal
- lymph nodes metastasis, the average total number of met-

astatic lymph nodes was 6.7, which was significantly higher
than that (2.5) in the 68 patients who were positive only for
metastasis to abdominal lymph nodes. Similar results were
obtained when the metastases were examined according to
the histological subtypes. These resulits indicate that
metastasis of EGJ carcinoma of Siewert type II occurs first
to the abdominal lymph nodes, and then to mediastinal
. lymph nodes, regardless of the histopathological subtype of
the tumor. Thus, patients with mediastinal lymph node
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metastasis probably already have abdominal lymph node
metastasis, and the total number of metastatic lymph nodes
would inevitably be high. Consequently, the addifion of
mediastinal lymph node dissection with additional thora-
cotomy may not provide a meaningful clinical benefit.
Our examination of the recurrence sites revealed that
hematogenous recurrence, mainly in the liver, accounted
for the majority of relapses in both SCC and AC, followed
by No. 16 lymph node recurrence. Only three SCC patients

- and none of the ADC patients had mediastinal lymph nodes
recurrence. This revealed hematogenous -metastasis to the

liver to be common in EGIJ carcinoma cases, an observa-
tion consistent with other studies [18, 20].

Perioperative chemo-radiotherapy for .EGIJ carcinoma,
including SCC, reportedly improves the outcomes [9].
Since patients with EGJ carcinoma are potentially at high
risk of hematogenous micrometastasis, prophylactic dis-
section of mediastinal lymph nodes would offer no
apparent benefits in terms of the local control or prognostic
improvement. Among our patients with mediastinal lymph
nodes metastasis, one SCC patient with three metastatic
nedes (one at No. 108 and two at No. 110), and only one
ADC patient with one metastatic lymph node, at No. 110,
survived longer than 5 years, Based on these findings, we
speculated that the effectiveness of mediastinal lymph node
dissection is nearly as low in SCC as it is in ADC.

Conclusions

Overall, taking the surgical invasiveness into account, it
can be assumed that the appropriate procedures for both
SCC and ADC include dissection of the abdominal lymph
nodes, focusing on the paracardial area and the lesser
curvature of the stomach, para-esophageal lymph nodes
(No. 110) for SCC, and a part of the para-aortic lymph
nodes (No. 16 a2 lat) for ADE via the abdominal-TH
approach. '

A multivariate Cox regression analysis showed that
histological subtype (SCC and ADE) was not an indepen-
dent prognostic factor. :

In this study, two datasets for esophageal and gastric
tumors treated ini our center were integrated for the ana-
lysis. Thus far, patients with lesions on the esophageal side
have undergone esophageal surgery performed by spe-
cialists, while those with lesions on the gastric side have
been treated by surgeons specializing in gastric surgery.
This historical background may have yielded apparently
contradictory outcomes. Further evidence is needed to
confirm the present findings and establish the outcomes of
each of the skilled approaches used for SCC and ADC.
Such evidence is needed to prepare for the anticipated

" increase in the number of patients with EGJ carcinoma.
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Immunohistochemical consistency between
primary tumors and lymph node metastases of
gastric neuroendocrine carcinoma
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Abstract

Background: Gastric neurcendocring carcinoma (G-NEC) is a rare, highly malignant tumor that exhibits aggressive
growth leading to vascular invasion, distent metastasis and extremely poor prognosis. We studied the
dlinicopathological findings of seven patients at cur institute 1o betier under this disease.

Methods: Seven cases of G-MEC were identified among 1,027 cases of gastric Gardnoma that underwent
gastrectomy at Kansai Rousai Hospital between 2002 and 2010. We studied the pathological and
immunohistcchemical features of gastric neurcendocrine carcinomas at both the primary site and metastatic lymph
nodes.

Resuits: The mean patient age was 73 years {range 63 to 86 years). There were no females in this series. The final
staging was Stage | in one case, Stage Il in two, Stage i in two and Stage IV in two. A total of 31 metastatic lymph
nodes were found in these patients. This study revasied that the ratio of neurcendocrine cells was similar between
the primary and metastatic sites, which tended to show the same expression pattemns of neurcendocrine markers.
Conclusions: Metastatic lymph nodes showed hetercgeneous immunchistcchemical expression patterns sirnilar to

| Keywords: 667, Immunchistochemistry, Hetercgenelty

the primary sites. G-NEC is far advanced at diagnosis and rapidly reeches the lymph nodes retaining its
heterogeneity, carrying a worse prognesis than commen gastric cancer,

Mini abstract: G-NEC grows rapidly and metastasizes to the lymph nodes, retaining its pathological and
immunohistochemical heterogeneity even at the metastatic sites.

Background

Gastric neurcendocrine carcinoma (G-NEC) is a mre
tumor (0.1 to 0.2% of all gastric carcinomas) with highly
malignant biological behavior exhibiting aggressive
growth that leads to vascular invasion, distant metastasis
and extremely poor prognosis. The 2010 WHO classifi-
cation defines well-differentiated endocrine tumorsjcar-
cinomas as neuroendocrine tumors (NETs), and poorly
differentiated endocrine carcinomas as neurcendocrine
carcinomas {NECs). Compared with well-differentiated
gastric NETs, G-NECs have highly malignant behavior

* Conespondence: stamura@ianounet

'Department of Suigery, Kansai Bousal Hospital, 3-1-69 Inabaso, Amagasaki
Chty, Hyogo 660-8511, Japan

Full list of author information s available at the end of the artide

and pocr prognosis, but their prognostic markers and
therapeutic strategies have not yet been defined.

A definite diagnosis of G-NEC is provided by immu-
nohistochemical examination with nearcendocrine mar-
kers, such as synaptophysin {SYN), chromogranin A
{CGA), {D56 and neuron-specific enolase {NSE). It has
been proposed that care should be exercised in diagnosis
because of the variation shown by G-NECs in both
histological morphology and immunohistochemical ex-
pression. However, no reports have investigated the rela-
tionship between the expression pattern at the pdmary
site and that at the metastatic sites as to both histo-
logical morphology and immunohistochemical expres-
sion In this study, we examined the primary timors and
all metastatic lymph nodes, and reviewed the association

22012 Udhhema &t 2L Boanses BoMed Conral L This 1 an Open Access anite cisibesad imder the enns of the Creatre
Comrerens Attribution License Gutedfoest

() Biotited Central

Facensrs/onf20) which permits urvesicied wse, disnibution, ang

reproducion T any medum, prodced the origial wok s properdy ced.
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of expression patterns by means of immunchistochem-
ical examination.

Methods

Patients and specmens

Seven cases of G-NEC were identified among 1,027 cases
of gastric carcinoma that underwent gastrectomy at Kansai
Rousai Hospital between 2002-and 2010 (0.68%). All
patients gave written informed consent for dinfcopatholo-
gical evaluation.

Table 1 lists the clinicopathological characteristics of
these patients. The median age was 73 years (range 63 to
86 years). There were no females in this sexies. All patients
underwent gastrectomy with regional lymph node dissec-
tion, and in Case 4, additional liver resection was per-
formed for synchronous liver metastasis.

Immunochistochemical staining

All resected stomachs and lymph nodes were fixed in 10%
neutral formalin, and then, the entire tumor was step-cut
o a width of 4 to 5 mm. Specimens werge embedded in pac-
affin, cut into 4-pm sections and stained with hematoxylin
EnVision system (DakoCytomation, Glostrup, Denmark)
was employed as previously established. bmmunohisto-
chemical staining was examined in all blocks of the max-
imem divided surface of the primary site and aill blocks of
the metastatic lymph nodes in each case. We reviewed the
histology of the tumor on hematoxylin and ecsin stains
and evaluated the expression of SYN, CGA, CD56 and
NSE. We examnined not only the primary tumors but also
lymph nodes derived from five patients. The immunochisto-
chemical expression for each antibody was defined as fol-
lows: - (<5%), 1+ (5 o 9%), 2+ (10 to 49%) and 3+ {over
50%). The ratio of the tumor area with positivity of each
marker was evaluated throughout the maximum dimension
of the primary tumors and metastatic lymph nodes.

Page 2 of 5

Positivity was defined as a dimension ratio of expression
exceeding 10% (over 2¢). The following antibodies were
used: anti-synaptophysin and anti-CD56 purchased from
Novocastra Laboratories Ltd. (Newcastle upon Tyne, UK),
and anti-chromogranin A and anti-NSE purchased from
DakoCytomation (Glostrup, Denmark). The Ki67 labeling
index was also estimated in the block incdluding the deepest
part of the primary tumor.

Resuits

Gross findings and staging

Five tumors wese located in the middle of the stomach,
and the remaining two were in the lower stomach (Table 1).
One case was a Tib (submucesa) tumor, four cases were
T3 (subserosa), one was Tda (penetration of serosa) and
one was T4b (invasion to adjacent structures) (Table 2).
Lymph node metasiasis was found in five cases. The final
staging was Stage 1A in one case, Stage IIA in one, Stage
[IB in one, Stage HIA in one, Stage IIIB in one and Stage
IV in two, according to the seventh Amnerican Joint Com-
mittee on Cancer (AJCC) TNM staging dassification. The
tumors had grown to a median size of 6 cm (range 2 to 13
cm) in the greatest dimension. Grossly, the tumor was
Type 3 in three cases, Type 2 in three and Type 5 in one.

Expression of immunchistochemical staining between the
primary and metastatic sites

Only three cases were correctly diagnosed as G-NEC pre-
operatively. We summarized the varied histological pat-
terns of the primary tumors and lymph nodes in Table 3.
According to the WHO dassification, five of the seven
tumors were large-cell subtypes and the others were small-
cell subtypes. They were classified into five pure neurcen-
docrine carcinomas and two tumors combined with
adenccarcinoma. We examined a total of 236 lymph nodes
obtained from seven patients. Among them, 31 positive
nedes included 12 nodes showing pure adenocarcinoma,
3 showing both adenoccardnoma and neurpendocrine

Talbde 1 Patients” dharacteristics

PatentNo. Age location Grosstype  Tumorsize {om)  Precperative diagnosis  Operation R
1 63 L 3 13 tub2 Distal gastreciomy R
2 n M 2 2 por} >wb2 Totai gastrectomny RO
3 7 M 3 13 NEC Distal gastrectomy R1
4 8 M 2 3 tub2 > porl > per2 Distal gastrectomy + Hepatectomy Rl
5 74 M 2 2 NEC . Distal gastrectomy RO
6 69 L 3 3 b2 Distal gastrectomy RO
7 77 M 5 6 NEC Distal gastrectomy 34

doatne ardn port, poordy differentiated adenocandnoma, solld type; por2. poorly differentiated adenocarcinoma, non-solld type; R,

wwmmmwmmm
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Table 2 Clinicopatholegical findings of primary tumor and resected lymph nede
Pt Pathological Stage Metastatic ratlo of dissected Histology of lymph node metastases
No tymph nodes Ad Concomitant  NEC
Ad and NEC

-] (%) n 36} n {36} n (g6}
1 Tdb N3a MO HO 80 OYI W 816 (50 V] o ] © 8 {100)
2 RE} N2 MO HO PO QYO WA 5/26 (9 0 (1] 0 ()] 5 (100
3 T3 NO MO HO PO CYO DA (/42 (V] - - -
4 3 N1 M0 H1 PO CYO W 131 (£} 0 © 0 © 1 {100}
S T3 NI MO HO PO CYO B 252 @ o} 0 © 2 (100)
6 T43 N3b MO HO PO CYO IC 15/25 (60 12 (80) 3 (20) ] ©
7 Tib NO M0 HO PO CYO 1A (/44 © - - -

carcinoma, and 16 showing pure neurcendocrine carcin-
oma. While the cases with pure NEC had lymph node me-
tastasis of pure NEC (for example, Case 1 shown in
Figures 1 and 2), the two remaining cases with both adeno-
cardnoma cells and neurcendocrine cardinoma cells had
varied lymph node metastasis. Case 4 had pure NEC, and
Case 6 had both pure adenocarcinoma nodes and con-
comitant nodes. In addition, we verified the primary and
lymph node subtypes by staining for neurcendocrine mar-
kers, and all primary tumors were strongly stained by SYN
and CD56. Most cases showed varied expression patterns
that were similar in both the primary and metastatic sites.
The accordance of positivity between the primary sites and
lymph nodes was extremely high: 80% in SYN, 100% in
CGA, 60% in CD56 and 80% in NSE. Furthermore, the
Ki67 labeling index was high, over 20% in all cases.

Clinical course
Adjuvant chemotherapy, including S-1, was introduced
to all cases but ome at an early stage. The median

treatment duration was 8.1 months (range 0.9 to 245
months). During the treatment course, these were two
recurrences (Cases 1 and 4) and one death three months
after incurative surgery (Case 1). The major site of re-
lapse was the liver, followed by the peritoneum. Chemo-
therapy was introduced after liver recurrence in Case 4.
The patient responded well to the therapy and achieved
long, overall survival, 21 months, despite his advanced
stage. The three-year disease-free survival mate was
64.3%, and the three-year overall survival rate was 83.8%
after surgery.

Discussion

NECs are dassified into pure tumors and composite
tumors admixing adenocarcinomatous differentiation [1,2].
Criteria for dassification in NEC categories is that over
30% of the cells display the features of neurcendocrine dif-
ferentiation [2). NECs have aggressive biological behavior
and exhibit rapid proliferation. [1-7]

Table 3 Histology and immunchistechemical findings of both primary tumor and metastatic lymph nodes

Patfent  Primary tumor Lymph nede metastases K67 Mitotle
. Histology Ratio of Expression of Histlogy Expression of ‘;ﬁ’?w e
cell (3%} markers markers
SYN CGA (D56 NSE SYN CGA (D56 NSE
1 SC 100 3+ - 3+ 3+ sC 3+ - 3+ 3+ 60 60 to 70
2 L 100 3+ M 2+ i+ LC I+ 3+ 1+ 2% 0 20
3 LC 100 3+ - 2+ 3+ 80 801090
4 1C>tubd 4] H* I+ Ir - W 3+ 3 % - £t €010 90
5 L 100 3+ - k23 - LC H* - 3+ - 70 160 to 110
6 {C>tub2>port 60 3+ 3+ 3+ 1+ pueAd 2+ - - - 70 20
IC+Ad 3+ 2+ I+ -
7 sC 100 3+ - 2+ 3+ 80 100t 110

Expression positivity was defined as follows; - (<5%), ¥+ {5 t0 9%), 2+ (10 w0 45%), and 3+ {over 50%). Ad, adenocardnoma; CGA, chromogranin A; HPF, high
power flalds; LG, large cell; NSE, neuren-specific enclase; SC, smafi cell; SYN, synaptophysin,
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Figura 1 iImmunchistochemical exprassion for newrcendocrine markars In primary tumoer {Case 1). &) Synaptophysin, b) chromoganin A,
<) (36, d) neuron-sgedific encizse. Tumoer cells variably expressed neurcendscrine markers.

We studied the chamcteristics of G-NECs by means of
pathological and immunohistochemical examination of
both the primary sites and metastatic lymph nodes. In this
study, we found an admixed population of pure neuroen-
decrine cells, adenocarcinoma cells and their intermediate
cells that have the morphological features of adenocarcin-
oma with positivity to neurcendocrine markers. Other
studies have reported that NEC shows strong staining for
neuroendocrine markers, such as CGA, SYN, NSE and
CD56 [1-3,57]. In our series, the positivity rate for CGA,
SYN, NSE and CD56 was 42.9%, 100%, 85.7% and 72.7%,
respectively. Among these markers, tumors showed the

highest positivity for SYN and lowest positivity for CGA-
CGA is a marker for neurcendocrine granules and an in-
dicative factor of differentiation to neurcendocrine cells.
The poor differentiation in our cases prevented sufficient
expression of granules. :
We found that the tumors varied in immunohistochem-
ical expression. In cne tumor, while some cells with high
CGA expression showed negativity for other markers,
some cells with no CEA expression showed diffuse high
positivity for other markers. In addition, besides neuroen-
docrine cells positive for SYN, some adenccarcinoma cells
showed positivity for S¥N ameng composite-type tumors.

Figure 2 Immunchistechemical expression for newoendowine markers In meatastatic tumor cells in lymph nodes {Case 1.3
Synaptoghysin, b) chromogranin A, ¢ (D56, d) newron-spadific enolase. Expression pattems of neurcendocrine markers in memstatic wmorn
wera similer to those In the orimary lumer.
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This indicates histological and immunophenotypical con-
tinuity between the adenccarcinoma component and the
NEC component.

Furthermore, focusing on lymph nodes, we found that
cases with pure neuroendocrine primary sites had meta-
static lymph nodes with pure neurcendocrine cells
{Table 3). The variation in immunohistochemical expres-
sion patterns of the primary site was maintained even in
the metastatic pure endocrine cells. In Case 6, one of the
two cases with combined primary tumers, composite me-
tastasis of NEC and adenocarcinoma was seen in some
lymph nodes, and pure adenccarcinoma metastasis was
seen in other nodes. The tumor showed consistency in
sion between the primary site and the metastatic lymph
nodes. This result led to a hypaothesis as to the manrer of
metastasis. That is, clustered cells, including adenocarcin-
oma and neurcendocrine cells with varied immunopheno-
types, spread to the lymph nodes and coexisted there.
Additionally, lymph nodes of composite-type tumors
expressed a slightly different staining pattern. Cells not
undergoing sufficiently mature differentiation in primary
sites may differentiate into neurcendocrine cells or de-
velop varied immunchistochemical expression. In this
sexies, theve was no clear association between immunchis-
tochemical expression and clinical outcome. Cases with
low Ki67 labeling indices had a good prognosis. For ex-
ample, Case 2, for which the Ki67 labeling index was 20%,
achieved the longest survival term, 55 months. Case 4, for
which the Ki67 labeling index was 30%, was successfully
treated with surgery and chemotherapy and survived for
21 months despite distant metastasis. Limitations of this
study include short duration of follow-up and small sam-
ple size mostly composed of pure types. Therefore, large-
scale and long-term studies are needed to draw a defini-
tive conclusion.

Conclusion

In sumemary, we reported the pathological and immuno-
histochemical features of neurcendocrine carcinomas at
both the primary sites and metastatic lymph nodes. The
cells grow rapidly and metastasize to the lymph nodes
retaining their heterogeneity even at the metastatic sites.

Abbireviations

G-NEC Gastric newpendoaring ardnoma; NETs newcendogine tumors

A NSE: neuron-specific enolase; porl: poorly differentiated adenacarcinoma,
solid type; pot2: poorly differentiated adenocarcinoma, non-solid type;

R Resectability; tubZ: modemtely differentiated tubular adenocarcinoma;
AKCC American Joint Committee on Cancer, Ad: sdenocardnoma; HPF: high
power fields LC large celt; SC: small cell.
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Gastric cancer is one of the most common causes of cancer-related death worldwide, Surgical resection with Iymph node dissection
is the only potentially curative therapy for gastric cancer. However, the appropriate extent of lymph node dissection accompanied
by gastrectomy for cancer remains controversial, In East Asian countries, espectally in Japan and Korea, D2 lymph node dissection
has been regularly performed s a standard procedure. In Western countries, surgeons perform gastrectomy with D1 dissection
onlybecause D2 is associated with high mortality and morbidity compared to those associated with D1 alonebut does notimprove
the S-year survival rate. However, more recent studies have demonstrated that western surgeons can be trained to perform D2
lymphadenectormies on western patients with a lower morbidity and mortality. When extensive D2 lymph node dissection is
preformed safely; there may be some benefit to D2 dissection evan in western countries. In this paper, we present an update on the

cusrent literature regarding the extent of lymphadenectomy for advanced gastric cancer.

1. Introduction

Gastric cancer is one of the most common causes of death
worldwide [1}. Although the prognosis of patients with
advanced gastric cancer has improved with the introduction
of effective chemotherapy [2] or adjuvant radiotherapy (3],
surgical resection remains the primary therapeutic modality
for curable advanced cancer. With regard to surgical pro-
cedure, dissection of regional LN is regarded an important
part of en bloc resection for gastric cancer. However, there
are significant differences in the extent of lymphadenectomy
preformed by surgeons in different countries.

In Japan, D2 dissection has been recommended a5 stan-
dard practice since the 1960s [4]. Bast Asian surgeons, espe-
cially Japanese and Korean surgeons, routinely performed
gastrectomy with D2 dissection. However, most Western
surgeons perform gastrectomy with only D1 dissection,
becaunse D1 was associated with less mortality and morbidity
than D2 in ive randomized trials preformed in
the Netherland and the UK concluded that there was no
survival benefit for D2 over D1 lymph node dissection
[5, 6]. However, there were significant problems with these

studies, including a high morbidity and mortality rate in
the D2 group associated with inadequate surgical training,
with inadequate dissection of D2 and with the frequent
performance of distal pancreatectomy and splenectomy in
the D2 group, which is now considered unnecessary [7].

More recent studies have demonstrated that western
surgeons at experienced centers cen be trained to perform
D2 gastrectomy for selected western patients with low
morbidity and mortality {8-10]. There may be some benefits
to D2 gastrectomy when performed safely, but this agsertion
requires further validation to establish the global standard in
gastrectomy.

In this paper, we describe an update on the current
literature regarding the extent of lymphadenectomy for
advanced gastric cancer.

2. Grouping of Lymph Nodes

The lymph nodes of the stomach have been arranged into
a very useful dassification by the Japanese Gastric Cancer
Association (JGCA) {11, 12] (Table 1, Figure 1).
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2
"Tasig 1: Regional lymph nodes.
No.1  Rightparacardial LN
No.2 Lest paracardial LN
No.3a LN along the left gastric vessels
No.3b LN along the right gastric vessels
No.4sa LN along the short gastric vessels
No.4sb LN along the left gastraepiploic vessels
No.4d LN along the right gastroepiploic vessels
No.5 Suprapyloric LN
No.6  InfrapyloricLN
No.7 LN along the left gastric artery
N LN along the common hepatic artery (anterosuperior
% group)

No.8b LN along the common hepatic artery (posterior group)
No.$ LN along the celiac artery
No. 10 LN at the splenic hilum
No. 1lp LN along the proximal splenic artery
No.11d LN along the distal splenic artery

LN in the hepatoducdenal ligament (along the hepatic
No. 12a artery)
No. 12b g‘t;l“i;: the hepatoduodenal ligament (along the bile
N LN in the hepatoducdenal ligament (behind the portal

o. 12p vain) ‘

No.13 LN on the posterior surface of the pancreatic head
No. 14v LN along the superior mesenteric vein
No. 142 LN along the superior mesenteric artery
No.15 LN along the middle colic vessels
No. 16a1 LN in the acrtic hiatus

LN around the abdominal zorta (from the upper
No. 16a2 margin of the celiac trunk to the lower margin of the
left renal vein)
LN around the abdominal aorta (from the lower
margin of the left renal vein to the upper margin of the
inferior mesenteric artery)
LN around the abdominal aorta (from the upper
No, 16b2 margin of the inferior mesenteric artery to the aortic
bifurcation)

No. 16b1

No.17 LN on the anterior surfice of the pancreas head
No,18 LN aleng the inferior margin on the pancreas
No.19  Infradiaphragmatic LN

No.20 LN in the esophogeal hiatus of the diaphragm
No.110  Paraesophageal LN in the lower thorax

No.111  Supradiaphragmatic LN

No. 112 Posterior medinstinal LN

According to this dassification, lymph nodes surround-
ing stomach are divided into 20 stations and these are
classified into three groups depending upon the location
of the primary tumor. This grouping system is based on
the results of studies of lymphatic flow at various tumor
sites, together with the observed survival associated with
metastasis to each nodal station [13]. In this grouping

Internationat Journal of Surgical Oncology

Tania 2: Depth of tumor invasion (T)—Japanese dassification and
TNN.

Ja

TNM JC (14th edi-
mg:f(wor gzs?igc';ﬁon classification  tion)/TNM
edition) {6thedition} (7thedition)
Mucosa and/or
muscularis T (M) TisfT1 Tis/Tla
mucoss (M)
Submucosa
(M) T1(SM) Tt Tib
Muscularis
propria(Mp) 12MP) T2 T
Subserosa (SS) T2 (SS) T2b T3
Penetration of
(SE) T3 T3 T4a
Invasion of
adjacent T4 T4 T4b
structures (SI)

Tasis 3: Extent of lymph node metastasis (N)—Japanese classifica-
tion and TNN dlassification.

Japanese | TNM JC (14th
N egory m‘”“ dassifiation.  edlton) TNM
edifion) {6th edition) (7th edition)
N Noevidenceof Noevidenceof Noevidence of
0 LN metastasis LN metastasls LN metastasis
Metastasis to Metastasisini  Metastasizin 1
N onlyGroupl  to 6 regional to 2 regional
LN LNs LNs
Metastasis to
N Gromp 2L DUt 7 t5nodes 36 modes
Group 3LN
7 or more nodes
N Metastasis to 16 or more N3a: 7-15 nodes
Group 3LN nodes N3b: 16 or more
nodes
LN: lymph node.

system, the most perigastric LNs (stations nos, 1-6) are
defined as group 1, whereas the nodes along the left gastric
artery (station no. 7), common hepatic artery (station no.
8), celiac axis (station no. 9}, splenic artery (station no. 11)
and proper hepatic artery (station no. 12) are defined as
group 2. Minor modifications of this grouping system are
necessary according to the location of the primary tumor. D1
gastrectomy is defined as dissection of all the Group 1 nodes,
and D2 is defined as dissection of all the Group 1 and Group
2 nodes.

Recently, new Japanese Classification of Gastric Carci-
noma {12] and guideline for Diagnosis and Treatment of
Carcinoma of the Stomach [14] edited by the Japanese
Gastric Cancer Society were published in May and October,
2010 to match to the standard of TNM dassification of UICC
[15, 16} (Tables 2 and 3).
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Ficurz 1: Lymph node station numbers according to the Japanese classification of gastric cancer of the 14th edition reproduced form {12)

with permission.

In this classification, the extent of LN metastasis is
divided into three groups according to the number of
metastatic LN, not to the N-number of the extent of LN
metastasis.

Moreover in this guideling, the main modification about
lymph node dissection is that selection of D1 or D2
dissection is prescribed by the kind of gastrectomy, for
example, total gastrectomy or distal gastrectomy, not by
the location of the primary tumor. It is provided that D1
gastrectomy includes the dissection of the nodes along the
left gastric (station no. 7) as well as the perigastric Iymph
nodes (stations nos. 1-6), regardless of the location of tumor.
LNs along the superior mesenteric vein (station no. 14v) are
eliminated from D2 dissection for tumor in the lower third
of the stomach.

In other words, D1 distal gastrectomy consists of IN
dissection of station nos. 1, 3, 4sb, 4d, 5, 6, and 7 and D1
total gastrectomy includes station nos. 1-6 and 7 (Figure 2).

In Japan, although the surgical procedure is performed
according to the new guidelines, standard surgery for (N1
or T2 and more cases is defined as gastrectomy with D2
dissection.

3.D1versusD2

In Japan, D2 dissection was introduced in the 1960’ and
gastrectomy with D2 dissection has been regarded as a
safe surgical procedure and performed regularly in ordinary
general hospitals [4]. Therefore, in Japan, a clinical trial
comparing D1 versus D2 would be considered unethical
today.

However, whether D2 LN dissection in radical gastrec-
tomy should be routinely performed is still unclear in the
world.

Based on the results of several RCTs comparing D1
and D2/D3 dissection performed in western countries, D2

dissection is not recommended because D2 is associated with
high morbidity and mortality rate,

Two large-scale RCTs wereperformed by the Dutch
Gastric Cancer Group [5, 17-19] and Medical Research
Council Gastric Cancer Surgical Group [6, 20] (Table 4),
The RCT by the Dutch group was performed between 1989
and 1993 and involved 711 patients from 80 hospitals but
excluded 285 patients who had received palliative treatment
[5]. The RCT by the British group was performed between
1987 and 1994 and involved 400 patients but excluded
337 patients based on staging laparoscopy demonstrating
advanced disease [6].

The stage distribution in the Dutch RCT was slightly less
advanced than that in the British study; UICC stage I tumors
comprised 43% and 35% of the total, respectively, and T3
tumors comprised 44 and 27%.

In the Dutch trial, D2 patients demonstrated higher
postoperative morbidity (43% versus 25% for D1: P < ,001)
and higher morbidity (10% versus 4% for D1: P < ,004).
Overall 5-year survival rates were similar in the D1 and D2
groups (45% for D1 and 47% for D2).

The hazard ratio (HR) comparing the risk of death
within 5 years after D2 surgery to that of 5 years after D1
surgery was 1.00 (95% confidence interval (95% CI), 0,82-
1.22) [5]. However, at 11 years, survival rates were 30% for
D1 and 33% for D2 (P = .53). When hospital deaths were
excluded, survival rates were 32% for DI (n = 365) and
39% for D2 (n = 299) and the relative risks of these patients
favored the D2 surgery group (P = ,07) [17],

Low-quality surgery due to a very low hospital volume
could explain why D2 surgery was not beneficial, along
with high hospital mortality in that series. About 50% of
the patients in the D2 group did not undergo lymph node
dissection at all statfons that should have been resected.
However, 6% of the patients in the D1 group underwent
dissection of more stations that would not been resected
in D1 surgery. These factors could have led to the limited
difference in outcomes, between D1 and D2 surgery [18].
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