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Endoscopic clipping
Before the operation (mean, 3.1 days; range, 0−18 days), several

endoscopic clips (HX-600-090L, Olympus, Japan) were placed at
proximal sites outside the lesion to determine the resection line
through a flexible endoscope using a roticulator clip-fixing device
(HX-5QR-L, Olympus). The procedure was performed separately by 3
endoscopists with extensive experience (>700 gastroscopies per year
for a period of more than 10 years). The clips were 8 mm in length and
2 mm in diameter. After application of the clips, patients were
evaluated by plain radiography of the chest and abdomen before
surgery to obtain general information on the location of the lesion and
attachment of the clips to the gastric wall (Figure 1).

Figure 1: Pre-operative endoscopic clipping for early gastric cancer
(HX-600-090L®, Olympus, Japan). Pre-operative application of clips
at the proximal side of the lesion (a, c) and plain abdominal x-rays
obtained after clipping in the upright position (b, d).

Statistical analysis
The chi-square and Fischer’s exact tests were used to compare

categorical data. All continuous data values were expressed as mean ±
SD (standard deviation). Differences in the mean values were

examined by Student’s t-test. The significance level was set at a P value
of less than 0.05. All statistical calculations were performed with SAS
8.1 (Cary, NC).

Results
The clinical and endoscopic characteristics of all patients are

summarized in Table 1. All the applied endoscopic clips were easily
detected by plain radiography as radiopaque materials. Of the 92
patients, 56 were included in group A and 36 in group B. A total of 287
clips were used, with 2−4 clips per patient (mean, 3.1 clips/patient;
range 1−5 clips/patient). Detachment of clips from the gastric wall
before surgery was observed in 11 patients (12.0%, 5 in group A, 6 in
group B). Age, tumor location, number of clips applied, and number
of patients showing detachment of clips from the gastric wall before
surgery did not differ significantly between the 2 groups (P > 0.05).

 

 Group A Group B

(≤ 1 day, n=56) (>1 day, n=36)

Age (years,
mean ±SD)

61.8 ± 10.4 61.3 ± 10.7

Sex (M:F) 43 (76.8%):13
(23.2%)

19 (52.8%):17(47.2%)
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No. of clips (mean ± SD) 3.1 ± 0.8 3.0 ± 1.1 0.632

Time-to-surgery (day, mean ± SD) 4.6 ± 4.6 3.0 ± 4.0 0.227

SD: standard deviation, M: male, F: female, No.: number

*P < 0.05

Table 2: Clinical and endoscopic features of 11 patients who showed detachment of clips applied for determining the resection line before
surgery

 
The clinical and endoscopic features of the 11 patients showing

detachment of clips applied before surgery for determining the
resection line are presented in Table 2. One clip was lost in 9 patients
and 2 clips were lost in 2 patients. The mean time from clipping to
surgery did not differ significantly between the detached and non-
detached groups (mean, 4.6 ± 4.6 days [n = 11] vs. mean, 3.0 ± 4.0 days
[n = 81], P = 0.227).

Discussion
Many studies have reported that EGC is associated with a favorable

prognosis; therefore, improving the quality of life of patients with EGC
remains the primary therapeutic objective [1,4,10]. LADG has many
advantages over open distal gastrectomy, such as less pain, smaller
wounds, fewer respiratory complications, a shorter hospital stay, better
quality of life postoperatively, and an earlier return to normal activity
[10,11]. The success of LADG depends on the precise determination of
the tumor site [1,5,12]. As accurate localization of the tumor is
sometimes difficult, specific techniques are necessary to define an
adequate gastric resection range, especially in patients undergoing
laparoscopy-assisted gastrectomy [1,2]. Several studies have shown
that endoscopic clipping is a safe and reliable procedure for
determining the resection line in tumors located in the stomach, and
this technique has been widely used for this purpose [1,2]. However,
the optimal timing of pre-operative endoscopic clipping for
determining the resection line has not been analyzed, and in our
institution, clipping has been routinely performed 1 day before surgery
without definitive reference.

In the present study, the number of patients showing detachment of
clips from the gastric wall before surgery did not differ significantly
between groups A and B (5 patients vs. 6 patients, P=0.329).
Furthermore, the mean time from clipping to surgery was not
significantly different between the detached and non-detached groups.
Similarly, there were no significant differences in tumor location (P =
0.187) and number of clips (P = 0.632) between the detached and non-
detached groups. These results suggest that the timing of the clipping
procedure was not important for localizing tumors in EGC patients.

None of the patients included in the study lost more than 3 clips,
with 9 patients losing 1 clip and 2 patients losing 2 clips. This result
indicates that more than 3 clips should be applied for the localization
of lesions, although large-scale prospective randomized controlled
studies are needed to prove this result. The exact period of exposure to
the clips tolerated by patients cannot be determined from our results.
However, clips remained in place for > 7 days in 16 cases, and the
longest duration was 18 days in 2 cases. The suggestion of an optimal
or tolerable duration requires further studies.

The main limitations of our study are inherent to its retrospective
study design. All data were collected retrospectively, and data were not

adjusted for age and sex. In addition, the distances between the
specimen, tumor margin, and depth of clipping were not determined
after the gastrectomy. Therefore, adequate placing of endoscopic clips
could not be assessed. Furthermore, assessment of clip detachment
was performed by plain radiography instead of the analysis of
specimens after gastrectomy because specimens could not be obtained
at the beginning of our study. The possible overlapping of clips may
have been missed in radiographic images, and this could have affected
our results. Despite these limitations, the present study is important, as
it is the first to evaluate the optimal timing of endoscopic clipping for
determining the resection line for LADG in patients with EGC.

In conclusion, the results of the present study showed that the
timing of clipping for the localization of tumors in EGC patients
undergoing gastrectomy is not important. Further large-scale
prospective randomized controlled studies are needed to confirm these
findings.
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