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Editorial

Potential for Peritoneal Metastasis after Gastric Perforation Induced by
Endoscopic Submucosal Dissection of Early Gastric Cancer
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Endoscopic submucosal dissection (ESD) is now a wellestablished treatment for selected cases of early gastric cancer
(EGC). Although achieving en bloc resection with a higher curability rate is the major advantage of ESD over conventional
endoscopic mucosal resection, it is associated with a relatively
higher risk of adverse events including bleeding and perforation. The incidence of gastric ESD-induced perforation has been
reported to vary from 1.2% to 8.1%,1-4 whereas in recent, most
perforations could be treated with immediate endoscopic clipping without additional surgery.3 However, there have been
some concerns about the potential risk for peritoneal seeding
metastasis via ESD-induced perforation.5,6
In this issue of Gut and Liver , Huh et al .7 retrospectively reviewed 556 patients who had undergone ESD for EGC between
January 2002 and March 2015, and they investigated long-term
clinical outcomes especially for peritoneal seeding metastasis in
34 patients who had experienced gastric perforation during ESD.
Among 34 patients with perforation, macroperforation occurred
in 17 patients (50%). Twenty-seven patients were successfully
treated with endoscopic clipping and six patients could recover
with conservative medical treatment alone. Only one patient
underwent an emergency operation due to severe panperitonitis.
Final pathology revealed noncurative resection in seven patients
in a perforation group, and among them, three patients received
an additional gastrectomy with lymph node (LN) dissection.
During the median follow-up of 51.9±27.5 months, there was
one extragastric recurrence in a perforation group. The initial
pathology of this case had showed 4,000 μm submucosal invasion after an emergency wedge resection, however he refused

to receive an additional curative surgery including LN dissection. Two years later, cancer recurred as massive LN metastasis
in retroperitoneum and neck with brain metastasis. This patient
was at high risk for perigastric LN metastasis according to the
presumptive evidence of deep submucosal invasion, therefore it
is thought to be reasonable to explain the poor outcome caused
by initial cancer status rather than ESD-induced perforation.
Finally, there was no case with peritoneal seeding metastasis in
a perforation group and the cumulative survival rate was not
affected by the presence of ESD-induced perforation. According
to their data, the authors concluded that ESD-induced perforation might not lead to worse clinical outcomes including peritoneal seeding metastasis.
There have been several reports regarding the same issue.
In one retrospective study analyzing 90 EGC patients who had
suffered from gastric endoscopic resection-induced perforation, there was no case with peritoneal dissemination during
the mean follow-up of 53.6 months.5 However, in recent, a
retrospective study by Hirao et al .6 revealed two patients with
peritoneal seeding metastasis in a total of 22 patients with
ESD-induced perforation. Of these two patients, one underwent
emergency surgery for acute peritonitis after ESD and he died
of peritoneal and hepatic metastasis about 4.5 years later. His
ESD pathology was a 9 mm sized intramucosal differentiated
adenocarcinoma which had been en bloc resected with negative
margin. The other patient showed an ESD pathologic result of a
submucosal cancer invasion with positive vertical margin, and
the peritoneal washing sample during additional gastrectomy
revealed positive for malignancy. Therefore, the authors sug-
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gested a possibility of incidental peritoneal cancer cell seeding
via ESD-induced perforation. And aside from gastric ESD, peritoneal seeding after fine-needle aspiration biopsy or injection
therapy for cancer has been reported, as well as port-site seeding after laparoscopic surgery.5 Furthermore, surgery-induced
peritoneal seeding even in cases with EGC was also proposed
via the exposure of cancer cells to abdominal cavity during a
curative surgery.8,9 In recent, the potential risk for peritoneal
cancer cell seeding in endoscopic full-thickness resection for
EGC was also prospectively assessed by investigating the ability
of cancer cells to be detached by touching the tumor surface.10
The mechanism of peritoneal seeding metastasis remains
unclear. In general, peritoneal metastasis is considered to occur
by free cancer cells exfoliated from tumors invading the serosal
layer.8 However, spilling over of a small amount of free cancer
cells during surgery or ESD-induced perforation might be the
cause of peritoneal seeding in EGC cases. Spillage of gastric
contents where tumor cells could be floating or direct contact
of the exposed tumor surface with the peritoneum or surgical
instrument are possible routes of cancer cell transplantation.10
Then another critical concern is whether the free cancer cells are
viable and have a tumorigenic potential.8 Although this needs
more future studies, one in vitro study proved a tumorigenic
potential of free cancer cells, and the possibility was supposed
that surgery-induced local and systemic inflammatory/immunologic changes or cancer stem cells could make free cancer
cells establish peritoneal metastasis.8 Meanwhile, Yoshida et al .9
suggested an alternative route to peritoneal metastasis through
indirect pathway via lymphatics.
In summary, there is no surety whether the ESD-induced
perforation can lead to peritoneal seeding metastasis. However,
some studies have suggested the potential risk and presented
the possible routes for peritoneal metastasis. Although peritoneal metastasis related with ESD-induced perforation is too rare
and almost all reported cases were noncurative conditions with
deep submucosal invasion or lymphatic invasion, we should not
overlook the case of an intramucosal differentiated adenocarcinoma which achieved a curative resection. We have to further
consider the publication bias and understand the different study
outcomes come from different study population. In conclusion,
we should aware of the potential risk of tumor cell dissemination by ESD-induced perforation despite its rarity. In current
status, endoscopists always try to select appropriate patients for
gastric curative ESD and to build solid basic endoscopic therapeutic skills to prevent perforation. However, once a perforation
occurred, the patient should be cautiously followed up for the
possibility of peritoneal metastasis especially for patients who
experienced emergency operation or noncurative cases who re-

fused to receive an additional surgery.
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