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Complications following endoscopic submucosal dissection for
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Abstract: Endoscopic submucosal dissection (ESD) is a relatively new procedure used for the treatment
of early gastrointestinal cancers regardless of the lesion size and configuration, and it has gradually acquired
popularity because of its minimally invasive nature. As compared to conventional endoscopic resection, ESD is
a more complex procedure and requires a higher level of technical skill. Therefore, it is associated with a higher
complication rate. Many previous studies that investigated the complication rates following ESD analyzed data
from a limited number of specialized centers, possibly leading to an underestimation of the complication rates.
Further, the relationship between hospital volume and complication rates is poorly understood. In the present study,
we searched the MEDLINE and the Cochrane Library databases for studies that have reported on ESD-related
complications and the relationship between hospital volume and ESD-related complication rates in a nationwide
setting. The complication rates (including perforation, peritonitis, and bleeding) were 3.5% for gastric ESD, 3.3%
for esophageal ESD, and 4.6% for colorectal ESD. The studies reviewed showed that ESD-related complication
rates were permissibly low, and that there was a linear association between a higher hospital volume and a lower

frequency of complications following ESD.
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Introduction complications (4,5).
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compared to conventional endoscopic mucosal resection,
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between hospital volume and complication rates is poorly
understood. Recently, several multicenter large-scale studies
have analyzed the complication rates by using data from
nationwide databases. Herein, we review previous studies
that reported on ESD complication rates based on data
obtained from nationwide databases.

Literature search

We searched the Medline and the Cochrane Library
databases for studies that analyzed post-ESD complications
in a nationwide clinical setting from 1 January 1990 to 31
October 2016. The following search terms were used: ESD
and database.

The search yielded a total of 42 articles. After reviewing
all the titles and abstracts, we identified 7 articles that
were based on data derived from nationwide large-
scale databases: 5 articles used the Diagnosis Procedure
Combination (DPC) database in Japan (6-10), 1 used the
Health Insurance Review and Assessment Service database
in Korea (11), and 1 used the Surveillance, Epidemiology,
and End Results database in the United States (12). Of these
7 articles, only 4 articles investigated complications after
ESD, and all these 4 articles derived data from the Japanese
DPC database.

The DPC database

The details of the DPC database have been described
elsewhere (13). Briefly, this database includes administrative
claims and hospital discharge abstract data for Japanese
patients. Data were compiled from 1 July to 31 December
each year from 2007 to 2010, and during the entire year for
each year since 2011. In 2012, the DPC database included
data for approximately 50% of all inpatient admissions
to acute care hospitals. The following data are included:
the hospital unique identifier; type of hospital (academic
or non-academic); patient’s age and sex; diagnoses,
comorbidities, and complications; surgical procedures;
and discharge status. Postadmission adverse events are
clearly differentiated from preadmission comorbidities.
The DPC system is linked to the hospital payment system,
and submission of data is mandatory in order to obtain the
relevant public health insurance funding.

Gastric ESD

Two previous studies analyzed national data on complications
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after gastric ESD in Japan (6,7). Of these, the study published
in 2014 reported that 27,385 gastric ESD procedures were
performed in 867 hospitals between 2009 and 2011 (6).
In this study, hospital volume was categorized into tertiles
depending on the number of cases handled during the study
period: low-volume (<50 cases), middle-volume (50-100 cases),
and high-volume (>100 cases). Each hospital volume had
approximately equal numbers of patients. The study showed
that the total rate of ESD-related complications, including
perforation, peritonitis, and bleeding, was 3.5%, and the
complication rates did not differ significantly among the
different hospital volume tertiles (low-volume: 3.8%,
middle-volume: 3.5%, and high-volume: 3.3%; P=0.135).
However, for ESD for upper gastric cancer, which requires
a higher skill level, the complication rates were inversely
associated with hospital volume (low-volume: 6.5%, middle-
volume: 5.2%, and high-volume: 3.4%; P=0.017).

Multivariable logistic regression analysis revealed a
significant association between high hospital volume and a
lower complication rate after ESD for upper gastric cancers
(odds ratio, 0.51; 95% CI, 0.31-0.83; P=0.007). However,
no significant differences were observed in cases of middle
and lower gastric cancers (6).

With regard to the time trend of ESD-related
complications, a previous study that analyzed 32,943 gastric
ESD cases reported that complication rates were stable
between 2009 and 2011 (3.2% in 2009 vs. 3.5% in 2010 vs.
3.3% in 2011; P=0.496) (7).

Esophageal ESD

One study analyzed nationwide data on complications after
esophageal ESD in Japan (14). Among 12,899 esophageal
ESD procedures performed in 699 hospitals from 1 July 2007
to 31 March 2013, 422 (3.3%) patients had perforation and
perforation-related complications after esophageal ESD (14).
Among these 422 patients, 7 (1.7%) underwent open
thoracotomy to treat the esophageal perforation. Hospital
volume was categorized into quartiles depending on the
number of cases of esophageal ESD per year: very low
volume (<8 cases), low volume (9-17 cases), high volume
(18-38 cases), and very high volume (>39 cases), and the
numbers of patients in each group were almost equal.
There was a linear association between lower hospital
volume and a higher rate of perforation and perforation-
related complications following esophageal ESD (very low
volume: 4.8%, low volume: 4.5%, high volume: 2.5%, and
very high volume: 1.3%; P<0.001). Although not significant,
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the frequency of blood transfusion after esophageal ESD was
higher in low volume hospitals than in high volume hospitals.

Multivariable logistic regression analysis showed that
a lower hospital volume and the female sex were factors
associated with a higher occurrence of complications,
including perforation and perforation-related disorders,
in-hospital death, or the need for blood transfusion within
1 week after esophageal ESD (14).

Colorectal ESD

One previous study analyzed national data on
complications after colorectal ESD in Japan (9). Among
7,567 colorectal ESD procedures performed in 421
hospitals during the period from 1 April 2012 to 31 March
2013, postoperative bleeding occurred in 331 (4.4%)
patients (9). Hospital volumes were categorized into quartiles
depending on the number of cases handled per year: very low
volume (<18 cases), low volume (19-35 cases), high volume
(36-58 cases), and very high volume (259 cases), and the
numbers of patients in each group were almost equal.

There was a linear association between low hospital
volume and a higher rate of postoperative bleeding (very
low volume: 6.0%, low volume: 4.2%, high volume:
3.9%, and very high volume: 3.2%; P=0.002). Perforation
occurred in 13 (0.2%) patients. Although not significant,
the rate of perforation occurrence was higher in low volume
hospitals than in high volume hospitals (0.3% in very low
volume hospitals, 0.1% in low volume hospitals, 0.2%
in high volume hospitals, and 0.1% in very high volume
hospitals; P=0.14).

With regard to the timing of endoscopic hemostasis
after colorectal ESD, approximately 30% of the hemostatic
procedures were performed on postoperative day 1, and
approximately 83% were carried out within 1 week after
colorectal ESD (9).

The factors associated with a higher rate of postoperative
bleeding were lower hospital volume, male sex, liver
cirrhosis, renal failure, and the use of antithrombotic agents.
The likelihood of bleeding after colorectal ESD was 2-fold
higher in patients using antithrombotic agents (9).

Limitations of the DPC database

We reviewed 4 observational studies that retrospectively
analyzed ESD-related complications based on data
obtained from the DPC database in Japan. The DPC
database had several limitations. The database lacked the
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following information on the clinicopathological features
related to ESD: lesion location, size, configuration, lesion
depth, submucosal invasion, submucosal adhesion, and
the presence of scar tissue. In addition, the database did
not record the experience level of the endoscopists who
performed the ESD procedure, types of knives used, type of
insufflation gas used, and procedure duration. Further, the
database did not have important information on the clinical
outcomes after ESD, such as the local recurrence rate
and long-term mortality. Finally, the diagnoses recorded
in inpatient databases are generally less well validated
as compared to those recorded in planned prospective
registries.

Conclusions

Several studies have investigated ESD-related complications
by analyzing data from nationwide large-scale inpatient
databases. The studies reviewed in the present study all
analyzed data from the DPC database and indicated that
the ESD-related complication rates for gastric cancers,
esophageal cancers, and colorectal cancers were permissibly
low. In addition, they reported a linear association between
a higher hospital volume and a lower complication rate
following ESD.

The introduction of ESD has dramatically impacted
treatment strategies for early gastrointestinal cancers, and
it has gained popularity because of its minimally invasive
nature. However, only a few studies have investigated
complication rates following ESD by analyzing data from
a multicenter nationwide large-scale database. Therefore,
further studies are needed to confirm the safety of ESD for
treating early gastrointestinal cancers in Japan and across

the globe.

Acknowledgements

None

Footnote

Conflicts of Interest: The authors have no conflicts of interest
to declare.

References

1. Odal, Gotoda T, Hamanaka H, et al. Endoscopic
submucosal dissection for early gastric cancer: Technical

atm.amegroups.com Ann Transl Med 2017;5(8):189



Page 4 of 4

feasibility, operation time and complications from a large
consecutive series. Dig Endosc 2005;17:54-8.

2. Toyonaga T, Man-i M, East JE, et al. 1,635 Endoscopic
submucosal dissection cases in the esophagus, stomach, and
colorectum: complication rates and long-term outcomes.
Surg Endosc 2013;27:1000-8.

3. Kobayashi N, Yoshitake N, Hirahara Y, et al. Matched
case-control study comparing endoscopic submucosal
dissection and endoscopic mucosal resection for colorectal
tumors. ] Gastroenterol Hepatol 2012;27:728-33.

4. Kim Y], Kim ES, Cho KB, et al. Comparison of
clinical outcomes among different endoscopic resection
methods for treating colorectal neoplasia. Dig Dis Sci
2013;58:1727-36.

5. Wang]J, GeJ, Zhang XH, et al. Endoscopic submucosal
dissection versus endoscopic mucosal resection for the
treatment of early esophageal carcinoma: a meta-analysis.
Asian Pac J Cancer Prev 2014;15:1803-6.

6. Murata A, Okamoto K, Muramatsu K, et al. Endoscopic
submucosal dissection for gastric cancer: the influence of
hospital volume on complications and length of stay. Surg
Endosc 2014;28:1298-306.

7.  Murata A, Okamoto K, Muramatsu K, et al. Time trend
of medical economic outcomes of endoscopic submucosal
dissection for gastric cancer in Japan: a national database
analysis. Gastric Cancer 2014;17:294-301.

8. Murata A, Muramatsu K, Ichimiya Y, et al. E Endoscopic

Cite this article as: Odagiri H, Yasunaga H. Complications
following endoscopic submucosal dissection for gastric,
esophageal, and colorectal cancer: a review of studies based on
nationwide large-scale databases. Ann Transl Med 2017;5(8):189.
doi:10.21037/atm.2017.02.12

© Annals of Translational Medicine. All rights reserved.

10.

11.

12.

13.

14.

Odagiri and Yasunaga. Post-ESD complications

submucosal dissection for gastric cancer in elderly
Japanese patients: an observational study of financial costs
of treatment based on a national administrative database. J
Dig Dis 2014;15:62-70.

Odagiri H, Yasunaga H, Matsui H, et al. Hospital volume
and the occurrence of bleeding and perforation after
colorectal endoscopic submucosal dissection: analysis of

a national administrative database in Japan. Dis Colon
Rectum 2015;58:597-603.

Niikura R, Yasunaga H, Yamada A, et al. Factors predicting
adverse events associated with therapeutic colonoscopy for
colorectal neoplasia: a retrospective nationwide study in
Japan. Gastrointest Endosc 2016;84:971-82.¢6.

Byeon SJ, Kim WH. Analysis of Surgical Pathology Data
in the HIRA Database: Emphasis on Current Status and
Endoscopic Submucosal Dissection Specimens. ] Pathol
Transl Med 2016;50:204-10.

Choi AH, Nelson RA, Merchant SJ, et al. Rates of

lymph node metastasis and survival in T'1a gastric
adenocarcinoma in Western populations. Gastrointest
Endosc 2016;83:1184-92.el.

Matsuda S, Ishikawa KB, Kuwabara K, et al. Development
and use of the Japanese case-mix system. Eurohealth
2008;14:25-30.

Odagiri H, Yasunaga H, Matsui H, et al. Hospital volume
and adverse events following esophageal endoscopic

submucosal dissection in Japan. Endoscopy 2017;49:321-6.

atm.amegroups.com Ann Transl Med 2017;5(8):189



