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PREOPERATIVE DIAGNOSIS OF LYMPH NODE METASTASES AND SENTINEL NODE NAVIGATION
SURGERY IN PATIENTS WITH UPPER GASTROINTESTINAL CANCER

Hiroya Takeuchi and Yuko Kitagawa
Department of Surgery, School of Medicine, Keio University, Tokyo, Japan

In spite of recent advances in diagnostic tools such as computed tomography, endoscopic ultrasonogra-
phy, and positron-emission tomography, preoperative diagnosis of lymph node metastases in patients with up-
per gastrointestinal (GI) cancer has been problematic because of the low sensitivity and accuracy in the detec-
tion of micrometastases. To overcome this issue, the sentinel node (SN) concept has attracted attention in re-
cent years and is anticipated to become a novel diagnostic tool for the identification of clinically undetectable
lymph node metastases in patients with early upper GI cancer. For early-stage gastric cancer, in which a bet-
ter prognosis can generally be achieved using conventional surgical approaches, individualized, minimally in-
vasive gastrectomy based on a combination of laparoscpic surgery with SN navigation surgery should be es-
tablished as the next surgical milestone. Several issues remain to be resolved in laparoscopic gastrectomy
with three-dimensional computed tomography navigation.
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Role of Salivary Gland Scintigraphy With Tc-99m
Pertechnetate in Determining Treatment of Solitary Parotid
Gland Tumors: A Retrospective Study

Tadaki Nakahara, MD,* Takayuki Suzuki, MD,* Jun Hashimoto, MD,* Naoyuki Shigematsu, MD,*
Toshiki Tomita, MD.1 Kaoru Ogawa, MD,7 and Atsushi Kubo, MD*

Purpose of the Report: Although salivary gland scintigraphy has
been useful for the diagnosis of Warthin’s tumor (WT), there are no
reports concemning the clinical impact of this scintigraphy.
Materials and Methods: We retrospectively investigated 127 pa-
tients with solitary parotid tumors who had undergone salivary gland
scintigraphy.

Results: For patients who had surgery, the sensitivity, specificity,
and accuracy of differentiating WT from non-WTs were 95%, 91%,
and 92%., respectively. There was a significant correlation between
scintigraphic results and the treatment decisions made for the 127
patients (x° = 16.5, P = 0.00026). The proportion of WT patients
among those who underwent surgery was 19%, whereas 42% of
those who were suspected to have WT from scintigraphy were
followed without surgical intervention. The main reasons for clinical
observation in these patients were comorbidity, refusal of surgery,
and age.

Conclusions: The high percentage of nonsurgical patients suspected
to have WT can be explained by the high diagnostic accuracy of
salivary gland scintigraphy, which is useful for determining further
management when surgery is contraindicated or is refused by the
patient.

Key Words: salivary gland scintigraphy, Tc-99m, parotid tumor
(Clin Nucl Med 2007;32: 363-366)

'I-hc role of radiologic assessment in the evaluation of a
parotid tumor is to localize the mass, identify the extent of
its spread, and, ideally, to determine whether the tumor is
benign or malignant.' For such purposes, ultrasound, com-
puted tomography (CT) and magnetic resonance imaging
(MRI) are important noninvasive procedures. In contrast,
salivary gland scintigraphy with technetium-99m (Te-99m)
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pertechnetate is a unique diagnostic tool that can sclectively
discriminate Warthin’s tumor (WT) from other parotid
masses.”* Higher uptake than that of a normal parotid gland
even after lemon juice stimulation is a well-known feature of
WT in this scintigraphy. Scintigraphy has the potential to
contribute to clinical practice because this procedure allows
some patients, who are not optimal surgical candidates fol-
lowing a diagnosis of WT, to be adequately followed up.

The current study aimed to determine whether salivary
gland scintigraphy can reduce the number of unnecessary
operations on patients suspecied of having a WT. Specifi-
cally, a retrospective study was conducted to investigate the
impact of scintigraphic results on treatment decisions for
patients with a solitary parotid gland tumor.

MATERIALS AND METHODS

Patients

From May 1999 to March 2004, 196 consecutive pa-
tients with either: 1) a surgically confirmed solitary parotid
tumor, or 2) a solitary parotid tumor detected with ultrasound,
CT or MRI, but not surgically removed, were studied using
salivary gland scintigraphy. For the latter, those with short
follow-up periods (less than | year after radiologic assess-
ment) were excluded. Those with 2 or more tumors or with
extraparotid tumors were also excluded. After these exclu-
sions, the eligible patients consisted of 67 men and 60 women
with a mean age of 53 * 17 years (range, 10-92).

Salivary Gland Scintigraphy

Salivary gland scintigraphy was performed 5 minutes
after intravenous injection of 370 MBq (10 mCi) Tc-99m
pertechnetate. First, the anterior aspect of the bilateral parotid
glands and a lateral aspect of a normal gland were scanned.
Second, a lateral image of a parotid tumor was obtained.
Third, if a parotid tumor was palpable, an additional scan was
performed with a round lead marker on the mass to localize
the tumor showing a round defect on scintigraphic images.
Finally, with lemon juice stimulation, a lateral image of the
parotid tumor was obtained (Fig. 1). Each scanning procedure
took about 5 minutes.

Scintigraphic images of a parotid tumor both before and
after lemon juice stimulation were interpreted by 3 specialists
in nuclear medicine. The results were classified as persistent
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FIGURE 1. A 48-year-old man with a
Warthin tumor. (A) Right lateral im-
age of the right parotid gland with a
round lead marker on the mass. A
round defect localizing the tumor is
shown. (B) The same view after
lemon juice stimulation. Persistent
uptake was noted in the lower por-
tion of the right parotid gland.

defects, persistent uptake after lemon juice stimulation (when
compared with the normal salivary gland), and no abnormal-
ities. The coexistence of a persistent defect with persistent
uptake after lemon juice stimulation suggests WT with cystic
degeneration. Subjects with these findings were categorized
into the persistent uptake group.

Treatment

Treatment policies for parotid tumors were determined
in accordance with radiologic assessments, for all patients.
Treatment strategies were divided into surgery and clinical
follow-up. For clinical follow-up, patients were initially as-
sessed a few months after the treatment decision and every 6
to 12 months thereafter.

Statistical Analysis

First, scintigraphic and surgical results were compared
with evaluate the diagnostic accuracy of WT. Second, for all
127 patients who had undergone surgery or had been fol-
lowed up, the relationship between the treatment decision and
scintigraphic results was evaluated. Third, the characteristics
of the patients for whom observation was sclected were
evaluated. Furthermore, the characteristics of the patients

who had undergone surgery were compared with those of

patients who were scinfigraphically suspected to have a WT.
A value of P < 0.05 was considered to indicate a statistically
significant difference.

RESULTS

Pathologic and Scintigraphic Results

Surgical treatment was chosen for 100 patients (80%).
There were 60 pleomorphic adenomas (60%), 19 WTs (19%),
9 other benign masses (9%), and 12 malignant tumors (12%).

Among the 100 surgically excised tumors, salivary
gland scintigraphy with lemon juice stimulation had shown
persistent defects in 68, persistent uptake in 25, and no
abnormality in 7 (Table 1). The sizes of the resected tumors
in these groups were 28 = 9 mm (range, 1052 mm), 27%15
mm (12-90 mm), and 12 = 2 (10-15 mm), respectively. In
the no abnormality group, the masses were significantly
smaller than those of the persistent defect (P < 0.0001) and
persistent uptake (P < 0.0001) groups. The sensitivity, spec-
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TABLE 1. Scintigraphic Findings in 100 Surgically
Confirmed Tumors
Other
Pleomorphic Warthin’s Benign Malignant

Histology Adenoma Tumor  Diseases Tumors
Scintigraphic results*

Persistent defect 54 0 7 7

Persistent uptake 3 18 1 3

No abnormality 3 1 1 2

“Lemon juice stimulalion.

ificity and accuracy for differentiating WTs from nonWTs
were 95%, 91%, and 92%, respectively.

Seven false-positive results included pleomorphic ade-
noma (n = 3), mucocpidermoid carcinoma (n = 2), adenoid
cystic carcinoma (n = 1), and oncocytoma (n = 1). Contrary
to our expectation, 5 of these 7 tumors were relatively large
(25-90 mm). False-negative results were obtained in only |
patient, a 61-year-old woman with a small WT (11 mm).

Relationship Between Treatment Decision and
Scintigraphic Results

Table 2 shows the relationship between treatment de-
cision and scintigraphic results. The x* test revealed a sig-
nificant relationship between treatment decision and scinti-
graphic results (y* = 16.5, P = 0.00026). The main reason
for selecting observation, rather than surgery, is shown in
Table 3. It is noteworthy that 66% of the patients who were
followed up (18/27) were suspected of having a WT on the

TABLE 2. Relationship Between Treatment Decision and
Scintigraphic Results

Treatment Surgery Clinical Observation
Scintigraphic results*
Persistent defect 68 (89%) 8 (11%)
Persistent uptake 25 (58%) 18 (42%)
No abnormality 7 (88%) 1 (12%)

*Lemon juice stimulation.

© 2007 Lippincott Williams & Wilkins
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TABLE 3. Main Reasons for Clinical Observation in 27
Patients

No. Patients with
Scintigraphically Suspected

Reason Warthin's Tumor
Comorbidity (n = 13) 13/13 (100%%)
Angina or other heart diseases (n = 5)
Cerebral infarction or recent TIA
(n=4)
Malignancy other than parotid gland
(n = 3)
Severe respiratory dysfunction
(n = 2)
Chronic pyelonephritis (n = 1)
Severe diabetes (n = 1)
Refusal of surgery (n = 11) 4/11 (36%)
Age* (n = 3) 1/3 (33%)

TIA, transient ischemic attack.
*Their ages were 78, 79, and 92-year-old.

basis of scintigraphic results. Also, 42% of those with per-
sistent uptake (18/43) were examined regularly without sur-
gical treatment. Tumor growth was confirmed in only one of
the 27 patients during a follow-up period of 28 + 12 months
(range, 12-48 months). This patient refused surgery even
after tumor growth was recognized.

Patients Undergoing Surgery for WT and
Scintigraphically Suspected WT

The characteristics of patients who were operated on or
scintigraphically suspected to have WT, but did not receive
surgical treatment, are shown in Table 4. Gender, age, and
smoking habits were obtained from clinical records, as these
factors may be related to this tumor. Tumor size in the fol-
lowed-up patients was determined on the basis of CT or MRL
Other than age, there were no sigmficant differences in charac-
teristics between the 2 groups. Those under observation were
significantly older than the surgical patients (P < 0.05).

TABLE 4. Characteristics of Operative Patients and Those
Suspected to Have WT

Patients with

Patients Operated on Scintigraphically

Characteristics for WT (n = 19) Suspected WT (n = 18)
Gender
Male 16* 13
Female 3= 5
Age
Average = SD 6l = 7' 66 + 10°
Smoking habit
Yes 154 10
No 24 28
Unknown 3 6
WT, Warthin's tumor.
P < (L,
WP = 0,03

© 2007 Lippincont Williams & Wilkins

Smokers significantly outnumbered nonsmokers among
both surgically treated WT patients (P < 0.01) and those
suspected to have WT (P < 0.05). Among those who under-
went surgery for WT, male patients significantly outnum-
bered female pafients (P < 0.01).

DISCUSSION

Basically, it is not difficult for experienced head and
neck surgeons to perform surgery on parotid gland tumors.
The operation can be accomplished in a short time and
hemorrhage from the surgical site is minimal. Furthermore,
the incidence of postoperative facial nerve dysfunction and
Frey's syndrome are low in patients with solitary parotid
tumors. For these reasons, the first choice of treatment of a
parotid tumor is surgery, irrespective of tumor pathology. On
the other hand, there are some parotid tumor patients, partic-
ularly those with significant comorbidities or older individu-
als, for whom the optimal trcatment is not necessarily sur-
gery. In addition, one encounters in clinical practice certain
patients who are reluctant to undergo any operation. Because
the malignant potential of WT is extremely low, its diagnosis
in such patients can be among the reasons for choosing
careful observation rather than immediately resorting to sur-
gery. Indeed, treatment strategies vary among countries. Ac-
cording to head and neck surgeons in Japan, patients for
whom the avoidance of surgery is preferred can be followed
up by serial physical examinations once a diagnosis of WT
has been made. Similar policies have been described in other
reports.**

Salivary gland scintigraphy with Tc-99m pertechnetate
is useful for the diagnosis of WT, especially in combination
with lemon juice stimulation. The mechanism of Tc-99m
pertechnetate uptake by a WT has been described in other
studies.™* * Indeed, the diagnostic accuracy of the scintigra-
phy employed herein was 92%, which is consistent with
previously reported results.™” Murata et al found the sensi-
tivity, specificity, and accuracy of scintigraphy with lemon
juice stimulation to be 78%, 91%, and 87%, respectively,’
while Miyake ct al reported all 3 to be 94%.° Salivary gland
scintigraphy is a simple, noninvasive test, and the results
obtained in the current study, as well as those cited above,
confirm its very high diagnostic accuracy and reproducibility.

WT is known to be the second most common benign
tumor of the parotid gland, as affirmed in our study. Its inci-
dence varies among countries, ranging from 5% to 30%.'%"?
As there was no pathologic evidence for WT in the patients
suspected to have this tumor based on scintigraphy, the
prevalence in the current study is surmised to be between
15% (19/129) and 29% (37/129). Gender and smoking habits
are major factors influencing WT incidence,'"'*'* and our
current results are consistent with these observations (Table 4).
The male-to-female ratios were found to be 5.3:1 for patho-
logically confirmed WT, and 3.6:1 for those patients with
confirmed or suspected WT, According to some large studies,
the ratios were reported to range from 10:1 to 2:1.'%' Our
patient population showed no clear differences from thosc of
other studies.
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One possible difference between our results and those
of other studies involves tumor size. The false-negative rate
for the detection of parotid tumors can change, depending on
the proportion of patients with a small tumor, because tumor
size may be correlated with the WT detection rate.” Our study
population did not include patients with multiple parotid
gland tumors, which means that incidentally identified tu-
mors, other than the largest and probably those responsible
for the patient’s symptoms and the treatment decision, are
excluded. In this study, the smallest tumor was 10 mm,
whereas previous radiologic studies have evaluated smaller
parotid tumors.'”*

One limitation of this study is that we could not collect
sufticient fine needle aspiration (FNA) data to provide mean-
ingful results. Only 15 patients underwent FNA and it was
successful in only eight. Although FNA is a relatively safe
method of determining tumor pa hology, its diagnostic role
has not been well established.?'"2* Leverstein et al, describ-
ing the surgical results of 88 patients with parotid gland
WT,'" noted that the FNA results correctly represented WT in
47 of 71 patients.

In our study, salivary gland scintigraphy does yicld
false-positive WT cases. Therefore, this procedure should not
be used alone in making treatment decisions. Rather, it is
advisable to use scintigraphy in combination with other
radiologic findings, FNA results and clinical data whenever
possible.

CONCLUSION

In our current patient population, a significant rela-
tionship was noted between treatment decisions and scinti-
graphic results. Forty-two percent of the patients with persis-
tent uptake on salivary gland scintigraphy were followed up
without surgery, which may be explained by the high diag-
nostic accuracy of this modality for the diagnosis of WT.
Salivary gland scintigraphy is a useful noninvasive method
for deciding on further management strategies for patients
with a solitary parotid tumor that may otherwise result in
unnecessary surgical procedures.
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Abstract

Background. The present study examined the clinical validity
of modified gastrectomy for early gastric cancer, in terms of
the results of sentinel node navigation surgery (SNINS), using
infrared ray electronic endoscopy (IREE) plus indocyanine
green (ICG) staining.

Methods. One-hundred and sixty-one patients with fTINO
gastric cancer were enrolled in the study. ICG (0.5ml, S5mg/
mi) was injected endoscopically into four quadrants of the
submucosa surrounding the cancer. Twenty minutes after the
injection, sentinel lymph nodes (SNs) stained with ICG were
observed intraperitoneally around the serosa and surrounding
fat tissue. IREE was used to illuminate regional lymph nodes
from the serosal side.

Results. Group 2 lymph nodes were judged as SNs in 52 pa-
tients (32%). The most common locations of the SNs were
stations No. 7 in each of the upper-, middle-, and lower-thirds
of the stomach. In two patients, lymph node metastasis was
positive. One of these patients, with cancer in the middle one-
third of the stomach, had SNs in stations No. 3, 4sb, 44, 7, and
No. 11p, and had metastatic lymph nodes in No. 3 and No. 7
(all SNs). The other patient, with cancer in the lower one-third
of the stomach, had SNs in No. 1, 3, 4d, and 6, and had a
metastatic lymph node in No. 4d (SN). Skip metastasis was
not observed in this study, and metastatic lymph nodes were
judged to have been dissected by the D1+ procedure.
Conclusion. For TINO gastric cancer, modified gastrectomy
(D1+a dissection) combined with SNNS is suitable; however,
for those whose Group 2 lymph nodes are judged to be SNs,
additional dissection of lymphatic basins detected by SNNS
should be performed to confirm the absence of lymph node
metastasis.

Key words Modified gastrectomy - Sentinel node navigation
surgery - Group 2 lymph nodes
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Introduction

In a study by Bonenkamp et al. [1], patients with gastric
cancer treated by extended (D2) lymphadenectomy had
a significantly higher rate of complications, a higher
postoperative mortality rate and a longer hospital stay
than those who had limited (D1) dissection, although
S-year survival rates were similar in the two groups.
Unnecessary extended lymphadenectomy should
therefore be avoided to reduce the incidence of
complications.

Recently, much atiention has been paid to the im-
provement of postoperative function and quality of
life after gastrectomy for early gastric cancer without
impairing long-term outcome. However, several
studies have shown features of skip metastasis in gas-
tric, as well as in other cancers [2-4]. Because mini-
mally invasive surgery has been applied to gastric
cancer, the occurrence of skip metastasis is an impor-
tant issuc.

According to the treatment guidelines of the Japa-
nese Gastric Cancer Association (JGCA), endoscopic
mucosal resection (EMR) or modified gastrectomy
(modified A, D1 + No. 7, modified B, D1 + No. 7, 8a.9)
is indicated for stage 1A (T1NO) disease [5].

During the past several years, in patients with cTINO
or ¢T2NO early gastric cancer, we have performed sen-
tinel node navigation surgery (SNNS). using infrared
ray electronic endoscopy (IREE) combined with indo-
cyanine green (ICG) injection [6). With this method, we
have encountered patients for whom Group 2 lymph
nodes were judged as the sentinel lymph nodes (SNs).
For such patients, we should be cautious about the ex-
tent of lymph node dissection.

In the present study, we examined the clinical validity
of modified gastrectomy for early gastric cancer, in
terms of the results of SNNS, using IREE combined
with ICG staining.
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Patients and methods

The study protocol was approved by the Ethics Com-
mittee for Biomedical Research of the Jikei Institu-
tional Review Board, and all patients provided informed
consent. Patients admitted to Jikei University Hospital
with gastric cancer with no obvious metastasis were en-
rolled prospectively in the study. and cTINO or cT2N(
gastric cancer patients who gave informed consent un-
derwent SNNS. In this study, 161 patients with fT1NO
(pT1pNO) disease were evaluated. Patients who had
lymph node metastasis diagnosed by preoperative ab-
dominal computed tomography or ultrasonography;
and those with T2 subserosal or T3 lesions (according
to the tumor node metastasis [TNM] classification sys-
tem), confirmed by endoscopic ultrasonography, were
excluded. SNNS was performed according to the meth-
ods of Nimura et al. [6]. Briefly, 0.5ml ICG (5 mg/ml;
Diagnogreen; Daiichi Pharmaceutical, Tokyo, Japan)

was injected endoscopically in four quadrants of the
submucosa surrounding the gastric cancer, using an en-
doscopic puncture needle during open or laparoscopic
surgery. Twenty minutes after the injection, SNs stained
with ICG were observed intraperitoneally around the
serosa and surrounding fat tissue. IREE (Olympus
Optical, Tokyo, Japan) was used to illuminate regional
lymph nodes from the serosal side. Positive staining was
confirmed by at least four surgeons and an endoscopist
during surgery (Fig. 1). If possible, suspected SNs were
examined by frozen section, with hematoxylin-and-
eosin staining, to determine the pathological diagnosis.
Lymph node dissection and gastrectomy were per-
formed according to the criteria of the gastric cancer
treatment guidelines of the JGCA, followed by a
definitive pathological examination that included
hematoxylin-and-eosin staining, and immunohisto-
chemical staining with anticytokeratin antibody (CAM
5.2; Becton Dickinson, San Jose, CA, USA).

Ordinary light

IREE

Fig. 1. Lymphatics stemming from the carcinoma. Lymphatic channels from the tumor follow a path crossing the anterior surface
of the pancreas. revealing green-stained sentinel nodes (station No. 11p). JREE, infrared ray electronic endoscopy
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Results

Group 2 lymph nodes were judged as SNs in 52 patients
(32%; Table 1). Distal gastrectomy was performed in
almost two-thirds of the 52 patients and the extent of
lymph node dissection was Dl+a in 58% of these
patients.

The most common lymphatic basin of the cancer in
the upper one-third of the stomach was the left gastric
arlery area (eight patients), while the most common
location of SNs in cancer in the upper one-third of the
stomach was station No. 7 (seven patients; Table 2).
However, one patient had an SN in No. 4d.

For cancer in the middle one-third of the stomach,
mainly the lymphatic compartments around both the
left gastric artery and the right gastric artery were
stained. Thirty-one of these patients had SNs in the No.
7 area, but in 7 patients, staining with ICG was seen in
No. 9, 11p, 12a, or 14v.

Gastric cancers in the lower one-third of the stomach
predominantly drained to the right side, around the
right gastroepiploic artery and the right gastric artery.
Common locations of SNs were stations No. 7 and No.
8a (11 patients). However, SNs were also observed in
the areas of No. 1. 11p, and 14v.

Lymphatic basins positive for ICG, in relation to the
cancer location, are shown in Table 2. Only two patients
had no drainage to the left gastric artery area. For can-
cers in the middle and lower one-thirds of the stomach,
the most common drainage in the lymphatic basins was
to the left gastric artery and the right gastroepiploic ar-
tery areas.

Two patients had lymph node metastasis (Fig. 2).
Case 1 had a 45 x 23-mm submucosal signet ring cell

carcinoma in the greater curvature of the middle one-
third of the stomach, which had three lymphatic basins
(left gastric artery, right gastric artery, and right gastro-
epiploic artery areas) and SNs in No. 3, 4sb, 4d, 7, and
11p. Metastatic lymph nodes were located in No. 3 and
No. 7, which were all SNs. Group 2 lymph nodes, No.
8a and No. 11p. were dissected. Case 2 had a 23 x 12-mm
submucosal signet ring cell carcinoma in the anterior
wall of the lower one-third of the stomach, which had
two lymphatic basins (left gastric artery and right gas-
troepiploic artery areas) and SNs in No. 1, 3, 4d, and 6.
A metastatic lymph node was located in No. 4d, and this
was an SN. D1+« resection was performed.

Table 1. Charactenistics of patients with Group 2 lymph nodes
judged to be SNs

Age (years)
Sex ratio (M :F)
Tumor location
Upper one-third 7
Middle one-third 33
Lower one-third 12
Extent of resection
Proximal gastrectomy
Distal gastrectomy 3
Total gastrectomy
Pylorus-preserving gastrectomy
Segmental gastrectomy
Wedge resection
Extent of dissection

59.7 £ 10.0 (35-76)
37:15

Wunn & Wi

Dl+a 30
D1+ 6
D2 9
LBD 7

LBD, Lymphatic basin dissection; SN, sentinel lymph node

Table 2. Lymphatic basins positive for ICG, in relation to the cancer location

Location
Location of tumor Lymphatic basin of SNs
Upper one-third LGA alone 4 No. 7 7
LGA and PGA 2 No. 4d 1
LGA.LGEA, and PGA 1
LGA. LGEA, and RGEA 1
Middle one-third LGA alone 11 No. 7 31
LGA and RGEA 16 No. 8a 4
LGA and RGA 2 No. 9 1
LGA, LGEA, and RGEA 1 No. 11p 4
LGA, RGEA, and RGA 1 No. 12a 1
LGA, LGEA, RGEA. and RGA | No. l4v 1
Lower one-third LGA alone | No.7 6
RGE alone 2 No. 8a 5
LGA and RGEA 2 No. 1 2
LGA and RGA 1 No. 11p 1
RGA and RGEA 2 No. 14y 3
LGA. RGA, and RGEA 4

LGA, Left gastric artery; RGA. right gastric artery; PGA, posterior gastric artery: LGEA, left
gastroepiploic artery; RGEA, right gastroepiploic artery
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Case 2

Location of gastric cancer
Non-sentinel lymph node

Sentinel lymph node
Metastatic sentinel lymph node

Lymphatic basin stained by 1CG

All the SNs in Group 2 lymph nodes were detected
with IREE plus ICG. Skip metastasis was not observed,
and metastatic lymph nodes were judged to have been
dissected by the D1 + o procedure. There were no cases
of postoperative metastasis or recurrence.

Discussion

According to the treatment guidelines of the JGCA,
endoscopic mucosal resection (EMR) or modified gas-
trectomy is indicated for stage IA (T1NO) disease as the
routine practice [5]. In addition, local resection and
segmental resection are proposed for clinical trials [5].
These recommendations are based on the large amounts
of data obtained from patients who have undergone
gastrectomy in Japan. Although the guidelines were
developed based on as much evidence as possible, the
guideline-developing committee did face difficulties
because of the lack of evidence for various aspects of
treatments [7].

During SNNS using ICG, we sometimes encountered
SNs in the Group 2 lymph node area. These findings
suggest that even early gastric cancer may be associated
with metastasis to the Group 2 lymph node area, or skip
metastasis. Therefore, we were faced with the following
question: “Is D1+ lymph node dissection really enough
for TINO gastric cancer?”

As to the skip metastasis of gastric cancer, Park et al.
[8] analyzed findings in 14 patients with such metastasis
among 266 patients who had undergone more than D2
lymph node dissection . The incidence of skip metastasis

Fig. 2. Details of the two patients who
had metastatic lymph nodes. Case 1 had
a 45 x 23-mm submucosal signet ring cell
carcinoma in the greater curvature of the
middle one-third of the stomach, which
had three lymphatic basins, in the left gas-
tric artery (LGA), right gastric artery
(RGA), and right gastroepiploic artery
(RGEA) areas, and sentinel lymph nodes
(SNs) in stations No. 3. 4sb.4d, 7, and 11p.
Metastatic lymph nodes were located in
No. 3 and No. 7; these were all SNs (n2
[3/29] No. 1, 0/2; No. 3, 2/6; No. 4sb, 0/2;
No. 4d.. 0/7; No. 5, 0/1; No. 6, 0/5; No. 7.
1/5; No. 11p, 0/1). Case 2 had a 23 x 12-
mm submucosal signet ring cell carcinoma
in the anterior wall of the lower one-third
of the stomach, which had two lymphatic
basins (LGA and RGEA) and SNs in No.
1, 3. 4d, and 6. A metastatic lymph node
was located in No. 4d, and this was an SN
(nl [1/16] No. 1, 0/4; No. 3, 0/3; No. 4d.
1/4; No. 6, 0/2; No. 7, 0/2; No. 8a, 0/1).
IGC, indocyanine green

was 5.3%. and only 1 patient with early gastric cancer
had such metastasis. The lymph node stations of the
skip metastasis were No. 7, 8a, 9, 11p, and No. 1. The
survival rate did not show any statistically significant
difference between those with and those without skip
metastasis. Park et al. [8] concluded that D2 lymph node
dissection should be performed until sentinel lymph
node (SN) detection became feasible and reliable. and
that the potential risk from skip metastasis was not
great, and therefore skip metastasis itself should not be
a major consideration in therapeutic decisions.

Kikuchi et al. [9] analyzed the topographical patiern
of lymph node metastasis for pN1 patients with curative
resection. Skip metastasis occurred in 5%, and the com-
mon stations for such a metastasis were No. 7 and No.
8a. This pattern of metastasis was found in 14% of the
patients with single positive nodes. Kikuchi et al. [9]
noted that although perigastric nodes were important
first sites of drainage, the distribution of positive nodes
depended on the tumor location.

Accordingly, in view of both the complexity of the
lymphatic circulation and skip metastasis, previous
studies have recommended the routine use of systemic
D2 dissection [9-11]. However, the feasibility and reli-
ability of SNNS is a prerequisite for limited gastric re-
section [9-11].

In western countries, Roviello et al. [12], in their mul-
ticenter retrospective study, confirmed nodal involve-
ment to be a signilicant prognostic factor for early
gastric cancer. In view of the trend to a lower risk of
recurrence when more than 15 nodes were retrieved
and the better staging achieved, they concluded that D2
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lymphadenectomy was the treatment of choice. How-
ever, Degiuli et al. [13], in their retrospective analysis,
reported that the survival benefit of D2 gastrectomy for
early gastric cancer was not documented either in the
overall population or in subset analyses of patients with
increased risk of nodal metastasis.

Recently, reports on SNNS for gastric cancer have
increased, in which technical improvements have been
documented [14-20]. Using infrared ray electronic en-
doscopy (IREE), we previously reported a sensitivity of
100%, specificity of 67%, positive predictive value of
29%, and negative predictive value of 100% for the
detection of SNs [6].

In the present study, common locations of SNs were
stations No. 7 and No. 8a. During the SNNS, if these
lymph nodes were stained green, we were afraid that
they may have been the stations of skip metastasis, as
reported by others [9,10]. Interestingly. in the middle-
and lower-thirds of the stomach, stations No. 11p and
No. 14v (which are necessary Lo include for more than
D2 dissection) were included as SNs. However. meta-
static lymph nodes were located in stations No. 3 and
No. 7 in one patient, and in No. 4d in another patient.
They were all SNs. Furthermore, skip metastasis
were not observed and metastatic lymph nodes were
considered to have been dissected by the Dl+o
procedure.

In TINO stage disease, the first sites of metastasis are
the perigastric nodes, and skip metastasis seems to oc-
cur rarely. In previous studies, almost all patients with
skip metastasis had advanced cancer [89,10,11]. As
mentioned previously, in the study by Park et al. [8],
only one patient with early gastric cancer had skip
metastasis.

As to the lymphatic basins that were positive for ICG,
we found that the left gastric artery compartment was
the most common area, regardless of the location of the
cancer. Furthermore, as many as 61.5% of the patients
in our study had more than one lymphatic basin positive
for ICG, including the left gastric artery area (mainly
the left gastric artery and right gastroepiploic artery
areas).

Miwa et al. [20] advocated the concept of lymphatic
basin dissection with SNNS, using patent blue as a
tracer. The sensitivity and accuracy of their method
were 85% and 98%, respectively. They reported that T1
gastric cancer involved a single lymphatic basin in 42%
of their patients with gastric cancer, two lymphatic ba-
sins in 47%, and three in 12%. Similar to findings in our
study, they found that the most common drainage lym-
phatic basins were the left gastric artery and right gas-
troepiploic artery areas, especially for cancers in the
middle and lower one-thirds of the stomach. In their
series, patients with one or two basins were treated with
limited gastric resection with en-bloc disscction of the

blue lymphatic basins, and none developed recurrence
or died of cancer.

If SNs are detected in Group 2 lymph nodes during
modified gastrectomy (such as local resection, segmen-
tal gastrectomy, pylorus-preserving gastrectomy, or dis-
tal as well as proximal gastrectomy), dissection of the
lymphatic basin positive for ICG would identify meta-
static lymph nodes. In patients in whom the lymphatic
basin positive for ICG includes the left gastric artery
area, No. 7 is the most important lymph node station.

Therefore, for patients with TINO gastric cancer,
modified gastrectomy (D1+o dissection), combined
with SNNS, is suitable; however. for those whose Group
2 lymph nodes have been judged as SNs, additional dis-
section of the ICG-positive lymphatic basin, detected
by SNNS, should be performed to confirm the absence
of lymph node metastasis.
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