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Lymph Node Metastasis

clinicopathological characteristics of undifferentiated
EGC by reviewing cases that had been treated previously
at our institution in order to identify predictive factors of
lymph node metastasis and qualify lesions that should be
referred for gastrectomy and not EMR.

PATIENTS AND METHODS

Between January 1989 and April 2005, 1,004
patients with EGC underwent gastrectomy as an initial
treatment at the National Hospital Organization Shikoku
Cancer Center. Among these, 398 patients had undiffer-
entiated EGC. Cases of multiple lesions and cases without
regional lymph node dissection were excluded from this
study, giving a final total of 332 patients whose
clinicopathological features were retrospectively ana-
lyzed. They comprised 160 men and 172 women whose
mean age was 58.0 years (range, 20 to 87 years), with a
mean tumor size of 36.5mm (range, 1 to 130 mm). Cancer
description and histological evaluation of resected speci-
mens were performed in accordance with the Japanese
Classification of Gastric Carcinoma.'

A set of sections of the stomach parallel to the lesser
curvature were made, and the histological classification
was based on the predominant pattern of the tumor.
Poorly differentiated adenocarcinoma, signet-ring cell
carcinoma, and mucinous adenocarcinoma were regarded
as undifferentiated. Lymph nodes were cut into two
pieces, and the cut surfaces were examined to define the
status of the nodes. Lymph node metastasis was identified
with use of hematoxylin and eosin staining, and ulcera-
tion was defined histologically if fibrosis or deformity in
the submucosal layer or deeper was observed.

Tumors were classified macroscopically into two
groups: protruded (types 0 I and 0 Ila) or depressed
(types O IIb, 0 Ilc, and O III). Lesions showing a
combination of these types were classified into a mixed
group. The association between each of the nine
clinicopathological factors and the presence or absence
of lymph node metastasis was examined to identify risk
factors predictive of lymph node metastasis.

Univariate analysis was performed with use of the
chi-square test. Subsequently, significant factors identified
by univariate analysis were included in the multivariate
stepwise logistic regression analysis to evaluate the
independent risk factors for lymph node metastasis. The
odds ratio in the multivariate analysis was defined as
the ratio of the probability that an event would occur to
the probability that it would not occur. Statistical analyses
were performed with use of the Statistical Package for
Social Science (SPSS 11.5 for Windows, SPSS, Chicago,
IL). Differences of P < 0.05 were considered significant.

RESULTS

Univariate Analysis of Risk Factors Predictive
of Lymph Node Metastasis

Of the 332 patients with undifferentiated EGC, 45
(14%) had lymph node metastasis. Lymph node meta-
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stasis was observed in eight (5%) of the 177 patients with
intramucosal cancers and in 37 (24%) of the 155 with
submucosal cancers. Nine clinicopathological factors
were examined: patient age and gender, tumor size,
location, macroscopic type and histological type, presence
of ulceration, depth of tumor invasion, and lymphatic-
vascular involvement. Univariate analysis revealed
that the depth of tumor invasion (submucosa), tumor
size (>30mm), and lymphatic-vascular involvement
(positive) were associated with lymph node metastasis
(Table 1).

Multivariate Analysis of Risk Factors Predictive
of Lymph Node Metastasis

Only lymphatic-vascular involvement (positive) was
shown to have a significant association (odds ratio, 7.4;
95% confidence interval, 2.9-19.0) by multivariate
analysis (Table 2).

Survival

Median period of follow-up was 50.5 months
(range, 0 to 199 months). Survival curves for patients
with and without lymph node metastasis are shown in

TABLE 1. Univariate Analysis of Risk Factors for Lymph Node
Metastasis in Patients With Undifferentiated Early Gastric
Cancer (EGC)

Lymph Node Metastasis

Positive Negative
Factor (%) n=45 n =287 P Value
Age, years
<59 19 (11%) 151
=59 26 (16%) 136 0.256
Gender
Male 21 (13%) 139
Female 24 (14%) 148 0.952
Location
Upper third 6 (17%) 29
Middle third 30 (13%) 195
Lower third 9 (13%) 63 0.794
Macroscopic type
Protruded 3 (33%) 6
Depressed 40 (13%) 275
Mixed 2 (25%) 6 0.129
Ulceration
Negative 23 (15%) 131
Positive 22 (12%) 156 0.601
Depth of invasion
Mucosa 8 (5%) 169
Submucosa 37 (24%) 118 < 0.001
Histological type .
Poorly differentiated 28 (17%) 137
adenocarcinoma
Signet ring cell carcinoma 15 (9%) 144
Mucinous adenocarcinoma 2 (25%) 6 0.089
Size of tumor
<30mm 12 (8%) 140
>30mm 33 (18%) 147 0.009
Lymphatic-vascular involvement
Negative 13 (5%) 236
Positive 32 (39%) 51 < 0.001
Values are number of cases.
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TABLE 2. Multivariate Analysis of Risk Factors for Lymph Node
Metastasis in Patients With Undifferentiated EGC

Odds Ratio
Factor (95% CI) P Value
Lymphatic-vascular involvement 7.42 (2.89-19.03) <0.001
(positive)
Size of tumor (= 30 mm) 1.98 (0.92-4.22) 0.079
Depth of invasion (submucosa) 1.75 (0.60-5.13) 0.310

CT, confidence interval.

Figure 1. The 5-year survival rate was 96.7% for those
without lymph node metastasis and 91.4% for those with
lymph node metastasis. There was no statistical difference
in overall survival rate between patients with or without
lymph node metastasis. Of the patients with lymph node
metastasis, three died of recurrence of gastric cancer (one
with bone metastasis, one with bone and lymph node
metastasis, and one with lymph node metastasis). Of the
patients without tymph node metastasis, one died of liver
metastasis.

DISCUSSION

EGC has been reported to have a favorable
prognosis after gastrectomy.!® Lymph node metastasis is
one of the most important prognostic factors for patients
with EGC; the survival rate for patients with lymph node
metastasis is significantly lower than for those without
it.>1® However, the incidence of lymph node metastasis in
intramucosal EGC is approximately 3%, whereas that in
submucosal EGC is 20%. Excessive gastrectomy and
lymphadenectomy may affect perioperative morbidity
and mortality.!” Therefore, minimally invasive treatments
such as EMR and laparoscopic wedge resection are
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FIGURE 1. Survival curves for patients with and without
lymph node metastasis. There was no statistical difference
between them.
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considered to be appropriate options for EGC patients
without lymph node metastasis.

A new EMR technique that allows complete
removal of a large lesion as a sin%le fragment with an
insulation-tipped diathermic knife'’ is promising for
accurate histological examination of a specimen and
subsequent determination of whether local treatment
alone will be curative. Although undifferentiated EGC
is reported to have more lymph node metastasis than
differentiated EGC,%7 histological type has no association
with survival.'® Our survival data showed no statistical
difference in overall survival rate between patients with or
without lymph node metastasis. This may be due to the
short follow-up period.

Current application of EMR is limited to differ-
entiated EGC,; thus, we sought to expand the use of EMR
to undifferentiated EGC by retrospectively examining
undifferentiated EGC to determine predictive factors of
lymph node metastasis. Univariate analysis revealed three
clinicopathological risk factors: depth of invasion, tumor
size, and lymphatic-vascular involvement. These factors
correlate with those reported previously for both differ-
entiated and undifferentiated EGC by multivariate
analysis.>»*%® Because lymphatic-vascular vessels are less
likely to appear in the mucosal layer than in the
submucosal layer, it would be reasonable to expect that
submucosal tumors would have a more frequent associa-
tion with lymph node metastasis” than intramucosal
fumors. -

In the present study, multivariate analysis demon-
strated that the presence of lymphatic-vascular involve-
ment was the only independent predictive factor for
Ilymph node metastasis, in agreement with previous
studies of undifferentiated EGC.'* Although lymphatic-
vascular involvement seems to identify a high-risk
population that perhaps should not be offered EMR,
this can be determined only after a gastrectomy or EMR.
Thus, this pathologic feature is not useful in EMR. There
was no proper predictive factor to identify patients with
undifferentiated EGC at high risk for lymph node
metastasis who should be offered gastrectomy rather
than EMR.

In our study, small, undifferentiated EGCs
< 10mm in size without lymphatic-vascular involvement
had no lymph node metastasis, but with the narrow range
of cases (seven in the mucosa and six in the submucosa),
the statistical significance is too limited to make any
conclusions. However, our trend is consistent with that
described by Gotoda et al,> in which zero of 141 patients
with undifferentiated intramucosal EGCs < 20 mm in size
without ulceration had lymph node metastasis. In our
study, one undifferentiated intramucosal EGC < 20 mm
(13mm) in size without ulceration and without lympha-
tic-vascular involvement had lymph node metastasis.
Contrarily, Abe et al reported that lymph node metastasis
was found in small, undifferentiated intramucosal EGC
(10mm and 12mm) without ulceration.?

The prognosis for patients with differentiated EGC
who undergo EMR is favorable.!® Still, there is
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some concern about how micrometastasis affects the
survival rate; Lee et al®® reported that patients with
micrometastasis had a lower S5-year survival rate than
patients without micrometastasis, especially in Stage IA.
It is suggested that micrometastasis is missed on conven-
tional histological examination and that immunohisto-
chemical examination is needed. Although there has been
no report on the prognosis for patients with undiffer-
entiated EGC treated by EMR, Ishida et al*! reported
that micrometastasis was more frequent in the undiffer-
entiated type than in the differentiated type, and it is
feared that cases of small, undifferentiated EGC treated
with EMR could potentially recur with lymph node
metastasis.

Currently the treatment procedure is decided on the
basis of clinical findings, and despite recent improvements
in diagnostic techniques, it is sometimes difficult to define
the tumor margin and tumor depth by endoscopic
examination.”” The accuracy of determining tumor depth
is reported to be significantly lower for undifferentiated
tumors than for differentiated tumors and lower for a
depressed tumor than for an elevated one.?> Miyata et al*
reported that the complete resection rate of EMR for
EGC in poorly differentiated adenocarcinoma was lower
than in differentiated types.

According to our results, lymphatic-vascular invol-
vement was the only independent predictive risk factor
for lymph node metastasis. However, this cannot be
confirmed before surgery or EMR. This pathologic factor
was.not useful to identify patients at high risk for lymph
node metastasis who should be offered gastrectomy rather
than EMR. Clinical characteristics such as tumor size and
depth were not so strong predictors for lymph node
metastasis in our study. Therefore, it is prudent to choose
EMR as a therapeutic procedure for patients with
undifferentiated intramucosal EGCs.

REFERENCES

1. Okamura T, Tsujitani S, Korenaga D, et al. Lymphadenectomy for
cure in patients with early gastric cancer and lymph node metastasis.
Am J Surg. 1988;155:476-480.

2. Sano T, Kobori O, Muto T. Lymph node metastasis from early
gastric cancer: endoscopic resection of tumour. Br J Surg. 1992;
79:241-244.

3. Maehara Y, Orita H, Okuyama T, et al. Predictors of lymph node
metastasis in early gastric cancer. Br J Surg. 1992;79:245-247.

4. Yamao T, Shirao K, Ono H, et al. Risk factors for lymph node
metastasis from intramucosal gastric carcinoma. Cancer. 1996;77:
602-606.

© 2006 Lippincott Williams & Wilkins

10.

11.

12.

13.

17.

18.

19.

20.

21

22.

23.

24,

270

- Gotoda T, Yanagisawa A, Sasako M, et al. Incidence of lymph node

metastasis from early gastric cancer: Estimation with a large number
of cases at two large centers. Gastric Cancer. 2000;3:219-225.

. Wu CY, Chen JT, Chen GH, et al. Lymph node metastasis in early

gastric cancer: A clinicopathological analysis. Hepatogastroentero-
logy. 2002;49:1465-1468.

. Hyung WJ, Cheong JH, Kim J, et al. Application of minimally

invasive treatment for early gastric cancer. J Surg Oncol. 2004;
85:181-185; discussion, 186.

- Kitamura X, Yamaguchi T, Taniguchi H, et al. Analysis of lymph

node metastasis in early gastric cancer: Rationale of limited surgery.
J Surg Oncol. 1997;64:42-47.

. Kunisaki C, Shimada H, Nomura M, et al. Therapeutic strategy

for signet ring cell carcinoma of the stomach. Br J Surg. 2004;
91:1319-1324.

Theuer CP, Nastanski F, Brewster WR, et al. Signet ring cell
histology is associated with unique clinical features but does not
affect gastric cancer survival. 4m Surg. 1999;65:915-921.

Gotoda T, Kondo H, Ono H, et al. A new endoscopic mucosal
resection procedure using an insulation-tipped electrosurgical knife
for rectal flat lesions: report of two cases. Gastrointest Endosc.
1999;50:560-563.

Tada M, Murakami A, Karita M, et al. Endoscopic resection of
early gastric cancer. Endoscopy. 1993;25:445-450.

Abe N, Watanabe T, Sugiyama M, et al. Endoscopic treatment or
surgery for undifferentiated early gastric cancer? Am J Surg. 2004;
188:181-184.

. Association JGC. Japanese classification of gastric carcinoma, 2nd

English edition. Gastric Cancer. 1998;1:10-24.

. Ttoh H, Oohata Y, Nakamura K, et al. Complete ten-year post-

gastrectomy follow-up of early gastric cancer. Am J Surg. 1989;
158:14-16.

. Sano T, Sasako M, Kinoshita T, et al. Recurrence of early gastric

cancer. Follow-up of 1475 patients and review of the Japanese
literature. Cancer. 1993;72:3174-3178.

Bonenkamp JJ, Songun I, Hermans J, et al. Randomised
comparison of morbidity after D1 and D2 dissection for gastric
cancer in 996 Dutch patients. Lancet. 1995;345:745-748.

Pacelli F, Doglietto GB, Alfieri S, et al. Survival in early gastric
cancer: Multivariate analysis on 72 consecutive cases. Hepato-
gastroenterology. 1999;46:1223-1228.

Ono H, Kondo H, Gotoda T, et al. Endoscopic mucosal resection
for treatment of early gastric cancer. Gut. 2001;48:225-229.

Lee E, Chae Y, Kim I, et al. Prognostic relevance of immuno-
histochemically detected lymph node micrometastasis in patients
with gastric carcinoma. Cancer. 2002;94:2867-2873.

Ishida K, Katsuyama T, Sugiyama A, et al. Immunohistochemical
evaluation of lymph node micrometastases from gastric carcinomas.
Cancer. 1997;79:1069-1076.

Hizawa K, Iwai K, Esaki M, et al. Is endoscopic ultrasonography
indispensable in assessing the appropriateness of endoscopic
resection for gastric cancer? Endoscopy. 2002;34:973-978.
Akahoshi K, Chijiwa Y, Hamada S, et al. Pretreatment staging of
endoscopically early gastric cancer with a 15MHz ultrasound
catheter probe. Gastrointest Endosc. 1998;48:470-476.

Miyata M, Yokoyama Y, Okoyama N, et al. What are the
appropriate indications for endoscopic mucosal resection for early
gastric cancer? Analysis of 256 endoscopically resected lesions.
Endoscopy. 2000,32:773-778.

415



HHES

—IEBIERE—

2006 ; 103 : 833—838

PHIEVEIZAEDE U 7R T s A
H hamartomatous inverted polyp @ 1

I
&

i
433
Mo

=

P

BB

j:.l)2)
E 2)

= K IE AN W E E—E
woR & K MO

DEEBUIE 39 . ik PHESRIRE TEHA TERAIEE(C 4om KORBMIMERER, & E5\E(C 2cm

KOERTERZSRDE. MR TERGBERNSIRE CIEMREEOETI I—ERAH5N, WABEHEE
DNz, EWRIRIBYIRRZRE1T U, BRMIERZEFEERMEE S, MR TESE hamartomatous inverted

polyp (HIP) &Elrcinde. HIP BENRRETH DD, SHE TEEOERSZHICBLTEET DN
Ehdhd /o
FE|AEE : hamartomatous inverted polyp, BISETEE, BEBAGEeE

® B
B ® hamartomatous inverted polyp (2LF HIP)
IHEEAR S J UHETBICBEBNICA/NORE
FEARICHRRR U7z BB & MR B 22 o 72 5F
EHEVSEERICHEBE L -RETH HY?. § HIP
BINETSELFREGHIAPHRES LTV
B, THPRERRBEE SN TWwAEY, SEbhb
NITRHERICHEL, XABRLENEETH-
T-HETEEIHIP O 1HAZRBL -0 THE
35, .
I & fl
B39, i
FFFBRRE - £ 5BERR
BLAERE  BisR&z kL.
FIEE Bl a_&EZ &R L.
BUREE : PR I5F 10 B, BEEZWBNCEE

ZBWTEAELERREZ BT L7225, §

AT AT ICRIMEREZ R SN, BENEE
MICTAREZ o7

ABRERZRE ¢ M 120/62mmHg, IR 68/min,
¥ BPLOmMCEERL. BE EXEBECE
m, #|HERL., BEY o EMOES. F-BE

1) ERBIFHES 2 Pkt
2) WEMALY Y ¥ —AEER

(45)

7% <, EBICRELXRDRho 7.

AR AR - BMEOEM % 3o 5 UNEE
ZROL o7z (Tablel).

HIALENHRERE | LHEERNEE TSR

THERETEED S B AT T dem KOFFERA
DOEMMEREZ RO 7> (Figure 1). B& EER/NE
I 2cm KOEFEHBEICBEDN - BE2ET
BEE 2D (Figure 2, 3).

AT R - FREMERZE D & O BRI sig-
net ring cell = FROENIRMILE & SIS /-, FiE
TIEE D b O AR IE S O B HIE O L H5ERE
ENTHT, BHMICIEES 2 h o7z,

FRNRERE  ETEERBEEICT LT

BRARSEREZ T L. B a—DEE)
B2~3BIIPTTHEELTBY, NEICHWIRE
CEBRDONLEBIO—-DEEAD. £ 4BIIE
FIRI N Tz (Figured). ThoDpTRE LY
HIETEEICOW TR AR LN,

JEER CT #RA&FT R - JERER Y v EiflE RSB 5
PrRREBEOERENRIIAD 2,72 DL
DR CHIBATEOBE (FEE m) LHET
B (EAE) 2L BEICOWTIETL

271



&3t BARHELSBRFEAHE £103% £7%
Table 1. AEEmEAELERE
. WBC 4300 /i GOT 24 1U/1 Cr 0.7 mg/dl
. Seg 581 % GPT 30 IU/1 BUN 16.7 mg/di
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Plt 29.0 % 104 /ul TP 75 g/dl
Alb 44 g/dl HBsAg (=)
ZTT 40 Ku HCVAbDb (=)
TTT 05 Ku
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Figure 1.
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