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Background. We investigated the results of quality control study prior to phase III trial of sentinel lymph node navigation surgery
(SNNS). Methods. Data were reviewed from 108 patients enrolled in the feasibility study of laparoscopic sentinel basin dissection
(SBD) in gastric cancer. Seven steps contain tracer injection at submucosa (step 1) and at four sites (step 2) by intraoperative
esophagogastroduodenoscopy (EGD), leakage of tracer (step 3), injection within 3 minutes (step 4), identification of at least one
sentinel basin (SB) (step 5), evaluation of sentinel basin nodes (SBNs) by frozen biopsy (step 6), and identification of at least five
SBNs at back table and frozen sections (step 7). Results. Failure in step 7 (n=23) was the most common followed by step 3
(n=15) and step 6 (n=13). We did not find any differences of clinicopathological factors between success and failure
group in steps 1~6. In step 7, body mass index (BMI) was only the significant factor. The success rate was 97.1% in patients
with BMI < 23kg/m* and 80.3% in those with BMI>23kg/m* (P =0.028). Conclusions. Lower BMI group showed higher
success rate in step 7. Surgeons doing SNNS should be cautious when evaluating sufficient number of SBN in obese patients.

1. Introduction invasive treatment for patients with early gastric cancer

(EGC) because EGC shows limited LN metastasis and
Although radical gastrectomy with D2 lymph node (LN)  excellent survival. Considering that D2 gastrectomy
dissection has been the standard surgical treatment for  decreases the quality of life (QOL) of patients, sentinel
advanced gastric cancer, it seems to be an overly  lymph node navigation surgery (SNNS) is an appealing
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option and has become the new paradigm in EGC
treatment [1, 2].

Sentinel LN (SN) is the first site of metastasis through the
lymphatic drainage pathway from the primary tumor, and it
is well established in breast cancer and melanoma. Also, the
concepts of SN lymphatic basin and drainage are applicable
in gastric cancer [3]. Several surgeons in Japan and Korea
have sought to develop surgical strategy for gastric cancer
based on SN status and the concept of sentinel basin dissec-
tion (SBD) [1, 4]. Limited gastric resection, such as wedge
or segmental resection, and avoidance of unnecessary LN
dissection in SNNS must be applicable enough for EGC with-
out SN metastasis [4, 5]. However, the skip, transversal, and
micrometastasis of SNs are critical points for using SNNS
in clinical practice [6, 7].

In Korea, some surgeons, endoscopists, pathologists, and
nuclear radiologists who were interested in SNNS for EGC
treatment planned a multicenter phase III trial comparing
conventional laparoscopic gastrectomy to laparoscopic SN
biopsy with limited gastrectomy in clinical stage Ia gastric
cancer patients [8]. Before starting the phase III study, a
quality control study was done to qualify the institutions
participating in the phase III trial and to standardize surgical
procedures [9]. In the quality control study, the protocol for
successful SN biopsy consisted of 7 critical steps, which
should be performed by endoscopists, surgeons, and pathol-
ogists. Success was defined as the accurate execution of all
7 steps, and a minimum of 10 cases of success at each
institution achieving this benchmark could participate in
the subsequent phase III trial. In this quality control study,
laparoscopic SBD was shown to be feasible and sufficiently
sensitive for detecting metastatic LNs [9].

For the successful SNNS, high detection rate and low
false-negative rate are indispensable in EGC patients. How-
ever, few studies have prospectively assessed the factors that
are important for successful SNNS. The present study
addressed this issue based on the results of the aforemen-
tioned quality control study. The failure rate and causes of
failure at each step were determined and the clinicopatho-
logical features of patients with successful and unsuccessful
outcomes were compared. The data should improve the
success of SNNS.

2. Methods

The protocol of this study was previously described in
detail [9] and so is summarized in this report.

2.1. Patients. This study enrolled 20- to 80-year-old gastric
cancer patients with clinical stage T1-2NOMO according to
the American Joint Committee on Cancer (AJCC) 7th
edition [10]. The longest tumor diameter was less than
4cm under endoscopic measurement, and the tumor was
located at least 2cm away from the pylorus or cardia.
Patients with absolute endoscopic submucosal dissection
(ESD) indications were excluded. Seven institutions partici-
pated in this quality control study. Data of all patients were
preoperatively registered in a central data center (eVelos
System; Velos, Inc., Fremont, CA). All patients provided
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FIGURE 1: Definition of sentinel basin nodes. GN: green node, HN:
hot node, HGN: hot and green node, and BN: basin node.

written informed consent before the surgery and this study
was approved by the local institutional review boards of all
participating institutions.

2.2.  Laparoscopic SBD  Procedures and Histologic
Examination. A mixture of indocyanine green (IGC; Diagno-
greenl, Daiichi-Sankyo Co. Ltd., Tokyo, Japan; 2mL, 5mg)
and radiolabeled human serum albumin (Tc99m-HSA;
2mlL, 0.1 mCi/mL) was used as a tracer to detect SNs. A
4mL volume of the dual tracer was injected into the submu-
cosal layer in four quadrants of the primary tumor (1 mL at
each quadrant) via an intraoperative endoscopic approach.
Fifteen minutes after injection of the endoscopic tracer,
stained lymphatics and LNs were identified. At the same
time, a handheld laparoscopic gamma probe was used to
detect the radioactive SNs. Sentinel basins (SBs) containing
SNs were carefully dissected and retrieved from the surgical
field. The harvested SBs were dissected to isolate LNs at a
back table. All the isolated LNs from the SBs were defined
as sentinel basin nodes (SBNs). In other words, SBNs mean
the whole LNs within the SB, which were classified into 4
kinds, hot node (HN), green node (GN), both hot and green
nodes (HGN), and basin node (BN), as described in our pre-
vious report [9]. Figure 1 explicates the definition of SBNs.
The GN means the only uptake of ICG without Tc99m-
HSA, HN does only 99mTc-HAS uptake without ICG,
and HGN does concurrent uptake of ICG and 99mTc-HSA.
The BN means nonsentinel nodes within the same SB. In
other words, LNs were retrieved from the SBs but neither
green nor hot were defined as BNs. All SBNs were
extracted at back table during surgery and sent to the
pathologist for intraoperative frozen sectioning. Figure 2
shows the procedure of SBNs harvest at back table. LNs
harvested from the SBs were histologically examined intra-
operatively by hematoxylin and eosin (H&E) staining using
one representative cut plane of a frozen section. The stan-
dard gastrectomy with lymphadenectomy of D1+ or more
was carried out after performing SBD in all patients
according to the Japanese gastric cancer treatment guide-
lines [11]. After the conventional surgery was completed,
the remaining LNs were classified into each LN station
according to the anatomical definition of the Japanese
guidelines and sent for permanent pathologic examination
by H&E staining [12].






