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Appendix

1. What is your disease?

2. When was your disease diagnosed?

Year month

3. How old are you?
Years oid

4. Please indicate your sex.

Male/Female
5. What about your present daily activity? Please tick the number below.

1) not limited at all, 2) somewhat limited with slight symptoms
3) bed rest more than 50% of the day, 4) bed rest ali day
6. Please indicate your level of education.
1) junior high school, 2) high school, 3) college, 4) university, 5) other ( }

7. Are you committed to any religion?

Yes / No
8. Please indicate all treatments that you have received.

1) surgery, 2) chemotherapy, 3) hormonat therapy, 4) radiation, 5) palliative care
6) others ( )
9. Please indicate all treatments that you are currently receiving or will receive.
1) surgery, 2) chemotherapy, 3) hormonal therapy, 4) radiation, 5) palliative care
6) others ( }

10. Has your outlook on life been changed by suffering from this disease?

Yes / No (if yes, how? )
11. Did (Do) the treatments you received meet your needs?

Yes / No
12. Have you ever used complementary and alternative medicines (CAM)?
(*CAM includes various therapies as follows: Chinese herbal medicine, other CAM products such as Agaricus,
Propolis, Chitosan, and shark cartilage, acupuncture, chiropractic, aromatherapy, homeopathy, imagery, yoga,
thalassotherapy, hypnosis, etc.)

Yes / No
if 'yes', please continue to answer thé questions below.

If 'no’, the questions are finished here. Thank you very much for your cooperation.

13. When did you start CAM?
Year month
14. Are you using CAM now?

Yes / No (if no, when did you stop? Year month )

15. What kind of CAM do (did) you use?

(continued on following page)
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Appendix (continued)

Please state all the names of cancer CAM you use (used), referring to cancer CAM notes™.

16. Why did you start CAM? Please tick the number below.
1) recommended by family members or friends, 2) your own free will,
3) recommended from a physician, 4) other ( )
17. Did you obtain enough information about the efficacy and safety of CAM before you started it?
Yes / No
18. What did (do) you expect by using CAM? Multiple choices are allowed in this question.
1) cure, 2) suppress the progression, 3) improve the symptoms, 4) complementary effects to the present
medicine, 5) other ( )
19. Did it work?
Yes / No / difficult to judge

20. If ‘'yes’, how effective was it?

21. Did you experience any detrimental effects from CAM?
Yes / No / difficult to judge

22. If 'yes’, how detrimental was it?

23. What was the cost to you? Please indicate the mean expenditure per month.
Yen
24. Did your doctor or other medical professionals ask about CAM use?
Yes / No
25. Have you mentioned CAM use to your doctor?
Yes / No
26. If 'yes’, how did your doctor respond?
1) encouraged you to continue using, 2) advised you to stop using,
3) was neutral about using (neither encouraged nor discouraged),
4} other ( )
27. 1f 'no’, why did you not mention it to your doctor?
1) Because my doctor never asked me about the topic, 2) Because | thought my doctor would not
understand, 3) Because | thought my doctor would disapprove of CAM use, 4) other ( )
28. Please answer the next question, if you have received or are receiving chemotherapy.
Have you ever used CAM products and anticancer drugs at the same time? CAM products include Chinese
herbs, mushrooms, shark cartilage, etc. which are sold over the counter.

Yes / No

Thank you very much for your cooperation.

www.jco.org
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Abstract. Endoscopic mucosal resection (EMR) is a minimally
invasive, standard treatment for intramucosal (early) gastric
cancers, but is not standard for submucosal gastric cancers
based on existing criteria. We evaluated the possibility of
extending EMR as a therapy for submucosal gastric cancers
by analyzing nodal micrometastasis through immuno-
histochemical staining in patients with apparent node-
negative submucosal gastric cancer, the patients for whom
EMR might be appropriate. We used anti-cytokeratin
(AE1/AE3) antibody to immunohistochemically detect nodal
micrometastasis that was not identified by routine pathological
examination in 162 patients (total, 2048 lymph nodes) with
apparent node-negative submucosal gastric cancer. The
relationship between the incidence of nodal micrometastasis
and clinicopathological factors was analyzed. Micrometastasis
was detected in 45 of 2048 nodes (2.2%), representing 31
of 162 patients (19%). A significantly high incidence of
nodal micrometastasis was found with submucosal cancers of
large size (>2 cm), as well as with tumors that showed
lymphatic or venous invasion and deeper submucosal invasion
(p<0.0001). Nodal micrometastasis was also recognized in
2 cases of histologically well-differentiated tumors with focal
submucosal invasion without venous or lymphatic invasion.
Of the 162 patients, only 2 died of recurrent disease regardless
of nodal involvement. Based on the present results, risk
factors for nodal micrometastasis are tumor size, presence of
lymphatic-vascular invasion, and depth of tumor, which are
nearly the same as those established in previous pathological
studies that used hematoxylin and eosin staining. We conclude
that EMR is not recommended for patients with submucosal
gastric cancer.

Correspondence to: Dr Kazuya Endo, Department of General
Surgery, Fukuoka Dental College Hospital, 2-15-1 Tamura,
Sawara-ku, Fukuoka 814-0193, Japan

E-mail: kendo@college.fdcnet.ac.jp
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Introduction

Gastric cancer has been a major cause of cancer deaths in
Japan, and early gastric cancer (EGC), defined as disease
confined to the mucosa or submucosa regardless of regional
lymph node metastasis, has been increasing in incidence. The
S-year survival rate of patients with EGC is >90% following
gastrectomy with complete removal of primary and secondary
lymph nodes; the incidence of nodal metastasis with mucosal
EGC has been reported to be only 3% (1-6). In the last
decade, it has been thought that less invasive treatments,
which avoid major surgery, may be more appropriate for
these patients (1-6).

Endoscopic mucosal resection (EMR) has been accepted
by most clinicians as the standard and least invasive treatment
for the majority of mucosal early gastric cancers, namely those
tumors that satisfy criteria regarding diameter, macroscopic
appearance, and histological differentiation. More than 15
years have passed since EMR was first introduced to Japan (2),
at which time criteria had been already established that EMR is
effective for mucosal gastric cancer. However, the procedure
was not standard for submucosal cancer due to the higher
incidence of lymph node metastasis (3,4).

Although EMR has been frequently performed for mucosal
gastric cancer according to the criteria, it has sometimes been
performed for submucosal gastric cancer (that is, beyond the
criteria) in two seltings: intentional EMR for tumors invading
the superficial submucosa in proportion to mucosal cancer,
and cases of submucosal invasion by tumor that has been
identified only after treatment has been given. In the latter
case, additional surgical treatment has been recommended.
Because of the increasing number of patients with early
submucosal gastric cancer who want to be treated by EMR,
the question whether radical resection by EMR may be possible
for submucosal gastric cancer under complete prediction of
lymph node metastasis has been presented in a few reports
(5,6). On the other hand, many studies have revealed that the
presence of nodal micrometastasis in histologically node-
negative lymph nodes is a prognostic factor that reflects the
malignant potential in gastric cancers (7-10).

In this study, we addressed whether EMR can be extended
(o patients with submucosal carly gastric cancer by using
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Figure 1. Cytokeratin immunostaining in lymph nodes. (A) Micrometastasis
in the form of a single cancer cell. (B) Micrometastasis in the form of clustered
cancer cells.

immunohistochemical means to detect nodal micrometastasis
in patients with pNO submucosal disease, and hypothesized
that a very low frequency of micrometastasis might be balanced
by the benefits of the non-invasive surgical procedure for at
least some patients.

Patients and methods

Patients. A total of 162 consecutive patients with pNO
submucosal gastric carcinoma who underwent curative

gastrectomy with lymphadenectomy at the Department of

Gastroenterologic Surgery, National Kyushu Cancer Center,
between 1994 and 2002, were eligible for this study. None
had received pre-operative chemotherapy. All 162 patients
underwent a D2 lymphadenectomy based on the Japanese
classification of gastric carcinoma (1 1). Pathologic examination
revealed that all patients were judged to have no residual
disease, yielding a high probability that the resection was
curative. The patients consisted of 112 men and 50 women
(average age, 65 years).

Total gastrectomy was performed in 26 paticnts. Distal
gastrectomy or subtotal gastrectomy was done for the rest of the
patients. Three lesion sites in the stomach were designated as
U (upper third), M (middle third), and L (lower third). Tumors

ENDO et af: NODAL MICROMETASTASIS IN pN( SUBMUCOSAL GASTRIC CANCER

Table I: Comparison of clinicopathological characteristics of
pNO submucosal gastric cancer patients with or without the
presence of nodal micrometastasis

Nodal micrometastases

Positive  Negative

Characteristics Total (n=31) (n=131) p-value

Sex NS
Male [12 19 (17%) 93 (83%)

Female 50 12 (24%) 38 (76%)

Age 65.3+13.0 61.0£137 658192 NS

Tumor size <0.05
<2 cm 50 S5(10%) 45 (90%)
>2 cm 112 26 (23%) 86 (77%)

Macroscopic type NS
Elevated 40 8 (20%) 32 (80%)

Flat 7 0(0%) 7 (100%)
Depressed 115 23 (20%) 92 (80%)

Location NS
Upper third 30 T(23%) 23 (77%)

Middle third 77 13(19%) 64 (81%)
Lower third 55 11 (20%) 44 (80%)

Tumor depth <0.0001
sml 76 5(7%) 71 (93%)
sm2 07 15(22%) 52 (78%)
sm3 19 11 (58%) 8 (42%)

Histology _ NS
Differentiated 103 17 (17%) 85 (83%)
Undifferentiated 59 14 (24%) 45 (76%)

Lymphatic invasion <0.0001
Positive 42 18 (43%) 24 (57%)

Negative 120 13(11%) 107 (89%)

Venous invasion <0.0010
Positive 15 8 (53%) 7 (47%)

Negative 147 23 (16%) 124 (84%)

NS, not significant.

were classified into two histologic subgroups. Differentiated
type tumors included papillary, well differentiated, and
moderately differentiated tubular adenocarcinomas. Un-
differentiated type tumors consisted of poorly differentiated
adenocarcinoma, mucinous adenocarcinoma, and signet ring
cell carcinoma. Depth of tumor was divided into three grades:
submucosal (sm)l, sm2, and sm3. We defined sml as slight
invasion limited to the upper submucosa. Grade sm2 tumors
showed moderate invasion into the middle of the submucosa,
and sm3 wmors showed deep and massive submucosal invasion
close to the muscular layer. Tumor size was determined on
the basis ol the superficial maximum diameter of the lesion.
Tumors were classified into three macroscopic types: elevated,
flat, and depressed. Clinical stage. including lymph node
groups, was assigned according to the Japanese classification
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Table 1. Patients with nodal micrometastasis without lymphatic-vascular invasion in histologically differentiated carcinoma

invading up to sm2.

Patient Age Gender Tumor size Mac. type® Depth of tumor Hist. type® Station of LNM*
1 62 M 30 mm Ilc sml Tubl No. 7
2 53 M 15 mm lic sm2 Tubl No. 7
3 65 M 18 mm Ia + He smi Tubl No. 7
4 64 M 95 mm lfc + 11 sm2 Tubl No. 4d
“Macroscopic and *histological type, according to reference (1). ¢Station of lymph node micrometastasis.
Table III. Details of deceased patients in pNO submucosal gastric cancer.
Patient  Age Gender Tumor size ~ Mac. type*  Depth Hist. type®  Ly* Cytokeratin ~ Cause of death
| 65 M 50 mm Iib + ¢ sm2 Tubl (-) (-) Another cancer
2 77 M 19 mm llc sm2 Tubl (+) (-) Pneumonia
3 70 M 48 mm Ilc sm| Tubl (-) (-) Another disease
4 72 M 65 mm e sml Tub2 (+) (-) Liver metastasis
5 78 M 106 mm [fa + Hc sm3 Por2 (+) (+) Peritoneal disseimination
6 49 M 30 mm Ila sml Porl (+) (-) Tongue cancer
7 81 M 36 mm [Ic sml Tubl (+) (-) Another disease
8 66 M [2 mm Ha + llc sm2 Porl (+) (+) Myeloma
9 80 M 25 mm e sm3 Porl (-) (-) Another disease
10 73 M 30 mm e + 111 sm3 Porl (-) (-) Pneumonia
11 71 M 30 mm e + 111 sml Tub2 (-) -) Heart failure
12 86 F 30 mm lc sm2 Tubl (-) (-) Old age
13 70 F 40 mm Ia sm2 Tubl (-) ) SMAY embolism
14 65 M 85 mm e sml Tubl (+) (+) Post-operative complication

“Macroscopic and "histological type, according to reference (11). ‘Lymphatic invasion and Ysuper mesenteric artery.

of gastric carcinoma (11). Tumors and their regional lymph
nodes, fixed in formalin and embedded in paraffin, were
examined by immunohistochemical techniques. As many
perigastric lymph nodes as possible were collected by means
of careful manual palpation.

Immunohistochemical staining. A total of 2048 lymph
nodes were collected from the 162 patients. The mean number
of investigated lymph nodes per patient was 12.6. Two
consecutive sections of 4-pum-thickness were prepared from
each sample. One section was stained with hematoxylin and
eosin (H&E). The other was subjected to specific immuno-
staining with anti-cytokeratin antibody (20:1 mixture of AE!
to AE3; Boehringer, Mannheim, Germany), a monoclonal
antibody cocktail that is reactive with a broad spectrum of
human cytokeratin (7-9,17). All sections were incubated at
60°C overnight. Tissue sections were then deparalfinized in
xylene and rehydrated with a series of graded ethanols. After
cooking the slides in citrate buffer solution (pH 6.0) for
6 min in a pressure cooker, sections were incubated with the
AEI/AE3 mixture at a 1:100 dilution. The reactions for
cytokeratin were developed using an alkaline phosphatase
technique. Normal and carcinomatous gastric tissues were
used as positive controls.

Evaluation of micrometastasis in lymph nodes. First, the
H&E-stained slides were assessed by a pathologist for the
presence of metastasis although all lymph nodes used for the
current study had already been diagnosed as having no
melastasis (pNO). Then, AEI/AE3-positive cells in the lymph
node were examined and compared with the same sections as
those stained with H&E. Micrometastasis was confirmed by
the presence ol AEI/AE3-positive cells in the lymph node
without evidence of pathological lymph node metastasis.
Any tumor cells, single or in groups, detected by AE1/AE3
staining were considered to bé positive (Fig. 1). The reviewing
pathologist was blind to corresponding clinical data and
outcome.

Statistical analysis. We divided the [62 patients into two
groups depending on whether lymph nodes were AEI/AE3-
positive or -ncgative and comparced clinicopathological
characteristics using the Chi-square and Mann-Whitney tests.
A p-value <0.05 was considered statistically significant.

Results

Immunohistological staining revealed single tumor cells or
clusters located at the marginal sinus of the lymph node
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(Fig. 1). Initially, 164 patients were considered eligible and
enrolled in the present study. However, 2 patients were
excluded due to positive results of re-examination of H&E
stained sections prior to AEI/AE3 staining. Thus, a total of
162 patients were analyzed for this study.

Based on results of immunohistochemical staining, 31 of
162 patients (19%) and 45 of 2048 lymph nodes (2.2%) were
positive for nodal micrometastasis. We compared clinico-
pathological factors for micrometastasis-positive and -negative
groups (Table I). Nodal micrometastasis was more frequent
with large primary tumors (superficial diameter >2 cm) and
increased with increasing depth of invasion: 5 of 76 patients
(6.6%) in sm! had nodal micrometastasis compared with 15
of 67 (22%) sm?2 cases and || of 19 (58%) sm3 cases (Table I)
(p<0.001). We also recognized nodal micrometastasis in
2 patients with sml histologically differentiated tumors that
showed no evidence of lymphatic or venous invasion (Table II).
Regarding other factors, the micrometastasis-positive group
had a greater incidence of lymphatic or venous invasion
(p<0.001), which was detected in 14 of 76 sm! patients
(18%), 30 of 67 sm?2 patients (45%), and 6 of 19 sm3 patients
(30%), (data not shown). No significant differences were
noted between the two groups with respect to gender, age,
tumor location, or histological differentiation (Table I).

Of 162 patients, 14 have died at the time of this writing.
Specifically, 2 micrometastasis-negative patients died of
recurrent disease with liver metastasis and peritoneal
dissemination, 4 patients died of another cancer, and the rest
of the patients died from pneumonia, old age, or post-
operative complications other than recurrent gastric cancer
(Table III). No differences in survival were recognized,
based on nodal status for the 87 patients who have been
followed for >5 years after their surgery (data not shown).

Discussion

It has been 15 years since EMR was first introduced to Japan.
Although the number of patients undergoing EMR is increasing
due to its low invasiveness compared with other surgical
treatments, there are still problems to be solved regarding its
indications, technique, evaluation of curability, and follow-up
(1,12,13). Along with developments in EMR technique,
instruments related to EMR have also been improved or
introduced (e.g. the insulation-tipped diathermy knife), and
both have simplified the procedure and expanded its indications
(1,12,13). Despite the expansion of indications, EMR is
basically still considered a treatment for early mucosal gastric
cancers that satisfy original criteria and not a treatment for
submucosal gastric cancer. EMR for submucosal gastric cancer
has been limited to those cases with microinvasion to the
submucosal layer that satisfy criteria other than tumor depth
(5,6,12,13). Although the number of patients requesting EMR
for early gastric cancer is increasing, there is no consensus of
opinion on further expansion of indications for EMR, including
the possibility of being an additional surgical treatment after
the initial EMR procedure.

The barrier to extending indications for EMR is the higher
incidence of lymph nodes metastasis in submucosal cases
compared with mucosal cases (3,4). According to previous
studies, tumor size >30 mm, tumor depth greater than sm2, and
lymphatic-vascular involvement are risk factors for tymph
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node metastasis with submucosal early gastric cancers (3,4).
Thus, we formed the hypothesis that the extension of EMR
indications is possible under complete prediction of lymph
node metastasis based on the above risk factors (5,6,12,13).

In the current study, we examined possible nodal
micrometastasis in submucosal gastric cancer cases that
were histologically node-negative (pNO), thus investigating
indications for EMR retrospectively. Our data show that the
incidence of nodal micrometastasis increased depending on
depth of tumor (6.5% of sm] patients, 22% of sm2 patients,
and 63% of sm3 patients), and it was identified in 58% of
patients whose tumors showed lymphatic invasion.

All sm2 and sm3 patients with both lymphatic and vascular
invasion were positive for immunohistochemical signs of
micrometastasis. Of 31 patients with nodal involvement, 26
(81%) had large tumors with a superficial diameter of >2 cm.
These data indicate that lymphatic-vascular invasion and
tumor size are also significant risk factors for micrometastasis
in histologically ncgative nodes per H&E staining (3,4).
Furthermore, we recognized micrometastasis in 2 patients
with sm1 histologically well differentiated tumors without
venous and lymphatic invasion. Superficial tumor diameter
in the 2 micrometastasis-positive patients just described
was <2 cm, which satisfied an EMR criterion (Table II)
(1,5,6,12,13).

Many studies (7-10,15) have reported that the incidence
of nodal micrometastasis is a potent prognostic factor in
pNO gastric cancer, but this is of little prognostic value in
submucosal gastric cancer (16,17). Cai and colleagues (14)
reported that tumor size, macroscopic type, lymphatic invasion,
and umor depth were strongly associated with lymph node
involvement including micrometastasis, findings that are
similar to ours. Nodal micrometastasis in submucosal gastric
cancer appears to be less effective as a predictor of prognosis,
but it may indicate some malignant potential through the
clinical factors empirically related to prognosis (16,17).

In conclusion, our data support current EMR criteria. EMR
is probably not appropriate as an additional surgical treatment
for patients with tumors >2 c¢m in diameter or invading past
the sm?2 level, regardless of lymphatic-vascular invasion
status. However, the clinical impact of nodal micrometastasis
in cases of submucosal gastric cancer is controversial, and
our results do not completely rule out the possibility of
extending EMR indications. Further studies and progression
of techniques for prediction of lymph node metastasis are
required.
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