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【 CASE REPORT 】

Intraperitoneal Abscess as a Postoperative Complication of
Gastric Endoscopic Submucosal Dissection
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Abstract:
We herein report a case of intraperitoneal abscess as a postoperative complication of gastric endoscopic

submucosal dissection (ESD). A 70-year-old man who underwent ESD for early gastric cancer sought consul-

tation for abdominal pain on postoperative day 28. Abdominal computed tomography revealed intraperitoneal

abscess rupture. He underwent image-guided laparoscopic irrigation. His postoperative course was favorable,

and he was discharged after 27 days. Intraoperatively, a white plaque adhering to the gastric wall was sur-

rounded by a large pus volume and suspected to be ESD-associated. We present this case with a literature re-

view of the association between intraperitoneal abscess and ESD.
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Introduction

In Japan, endoscopic submucosal dissection (ESD) is a

widely established standard treatment of gastrointestinal can-

cers. ESD has been demonstrated to be safe with favorable

short-term results, even in elderly patients and those with

underlying conditions (1, 2). Typical complications of gas-

tric ESD are bleeding and perforation. A multicenter pro-

spective study of approximately 10,000 patients reported

postoperative bleeding in 4.4% of patients, blood transfusion

in 0.7%, intraoperative perforation in 2.3%, delayed perfora-

tion in 0.4%, and emergency surgery due to complications

in 0.2% (3). Other reported complications that are rare but

necessitate caution are stenosis, pneumonitis, and air embo-

lism (4-8). ESD for gastric cancer should always be per-

formed considering risks of complications.

Delayed perforation and associated abscess formation are

rare postoperative complications of ESD (9-11). Most cases

of delayed perforation occur within several days after ESD.

In particular, 1 study reported a median time to the onset af-

ter ESD of 11 hours (12). Delayed perforation might be

caused by thermal degeneration due to excessive current ap-

plied during dissection.

In the present case, both the intraoperative findings and

follow-up endoscopy performed 28 days after ESD revealed

an intraperitoneal abscess despite the absence of perforation

at the mucosal defect. This is the first report of such a case

in Japan. We describe the clinical course of this case and

discuss the causes of abscess formation.

Case Report

The patient was a 70-year-old man undergoing treatment

for poorly managed type 2 diabetes mellitus (DM). His gly-

cated hemoglobin (HbA1c) level was 10.0%, and he was hy-

pertensive. He had been treated for DM for 10 years and

had neuropathy with no evidence of nephropathy. His medi-

cations included metformin (2,250 mg/day), voglibose (0.2

mg/day), and vildagliptin (100 mg/day). He had no history

of smoking or drinking. The patient underwent screening

esophagogastroduodenoscopy at a family clinic that revealed

a 30-mm type 0-IIc early gastric cancer in the upper poste-

rior wall (Fig. 1a). He underwent ESD under intravenous
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Figure　1.　Images of the gastric lesion. (a) A 30-mm type 0-IIc early-stage gastric cancer is detected 
in the upper posterior wall of the stomach. (b) A mucosal defect after endoscopic submucosal dissec-
tion (day 1). (c) Retroflexed view of the mucosal defect (day 1).

Figure　2.　Abdominal computed tomography (CT) images. (a) Intraperitoneal abscess on the day of 
hospitalization (non-contrast-enhanced CT axial image). (b) Ruptured intraperitoneal abscess at 2 
days after hospitalization (contrast-enhanced CT axial image)

anesthesia in an endoscopy room. The ESD procedure was

performed using a therapeutic endoscope (GIF-Q260J;

Olympus Medical Systems, Tokyo, Japan) with a transparent

attachment cap (D-201-11804; Olympus Medical Systems)

and high-frequency generator (VIO300D; EndoCut I, effect

2, duration 4, interval 1; Erbe Elektromedizin, Tübingen,

Germany) with carbon dioxide insufflation. Subsequently,

after local injection of sodium hyaluronate solution, an in-

itial mucosal incision and submucosal dissection were per-

formed using a 2.0-mm DualKnife J (KD655-L; Olympus

Medical Systems). Hemostasis for procedural bleeding was

attempted using hemostatic forceps (FD-410LR; Olympus

Medical Systems) in the soft coagulation mode (effect 4, 70

W).

The procedure took only 30 minutes, and no perforation

was observed (Fig. 1b, c). The lesion was fully resected.

The final histopathological findings revealed that the lesion

was a well-differentiated intramucosal cancer with no lym-

phovascular invasion and had negative margins (tumor di-

ameter, 28×19 mm). Second-look endoscopy showed no per-

foration or bleeding, and blood tests and radiography

showed no new changes. The patient experienced no symp-

toms, such as a fever or abdominal pain. He was adminis-

tered a proton pump inhibitor (omeprazole, 20 mg/day) for

4 weeks starting on the day of the ESD procedure and dis-

charged home on day 5 after ESD.

The patient presented to our hospital in the morning of

day 28 after ESD with gradually developing upper abdomi-

nal pain and a fever (38.5°C). Blood tests at admission re-

vealed an increased inflammatory response and hepatic dys-

function (white blood cells, 18,000/μL; aspartate aminotrans-

ferase, 75 U/L; alanine aminotransferase, 80 U/L; alkaline

phosphatase, 483 U/L; lactic acid dehydrogenase, 228 U/L;

and C-reactive protein, 28.0 mg/dL). His renal function was

normal (creatinine, 0.54 mg/dL; estimated glomerular filtra-

tion rate, 69.8 mL/min/1.73 m2). Abdominal computed to-

mography (CT) showed fluid retention with a capsule-like

covering and an abscess directly beneath the left hepatic

lobe. However, no gastric wall thickening or free air was ob-

served (Fig. 2a). After blood culture results were found to

be negative, the patient was administered antibiotics with

meropenem 3.0 g/day.

However, on day 3 (day 31 after ESD), the patient devel-

oped signs of peritoneal irritation requiring abdominal CT

be performed again, which revealed intraperitoneal rupture

of the abscess (Fig. 2b). On the same day, we performed la-

paroscopic irrigation and inserted a drain. An abscess was

observed beneath the left hepatic lobe (Fig. 3a), and a white

plaque was found adhering to a wide area on the gastric

wall in the laparoscopic view (Fig. 3b). The abscess was
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Figure　3.　Laparoscopy images. (a) The abscess is surrounded by a large volume of pus beneath the 
hepatic left lobe. (b) A white plaque adheres to the gastric wall.

Figure　4.　The mucosal defect after endoscopic submucosal 
dissection without perforation (day 28).

scraped, the abdominal cavity was washed, and drainage

was completed. Klebsiella pneumoniae was found in the ab-

scess specimens. After laparoscopic surgery, upper gastroin-

testinal endoscopy was performed to visualize the ESD site.

A mucosal defect of the ESD showed inadequate ulcer heal-

ing (Fig. 4). It was not necessary to perform endoscopic

treatment at this stage of the ulcer because there was no per-

foration site at the ulcer. We had prescribed proton pump in-

hibitors to the patient for four weeks. Based on these find-

ings, we suspected that the abscess was a post-ESD compli-

cation. The patient subsequently demonstrated a favorable

course and was discharged home 27 days after admission.

Discussion

Abscess formation caused by a post-ESD mucosal defect

with no perforation has been inadequately described, this is

a report of a very rare case. Based on the laparoscopic find-

ings (presence of white plaque on the upper posterior gastric

wall accompanied by a large amount of pus surrounding the

abscess), we believe that the abscess formation resulted from

the ESD procedure.

Previous case reports of intraperitoneal abscess formation

revealed the presence of a perforation based on imaging

studies, such as abdominal CT (9-11). In such cases, we

should consider phlegmonous gastritis as a differential diag-

nosis. Early diagnosis of phlegmonous gastritis is difficult

due to the nonspecific nature of its clinical manifestations,

including acute abdominal disease, sudden onset of abdomi-

nal pain, high fever, nausea, and vomiting. However, in this

case, there were no such findings.

One possible reason for the extremely late formation of

the intraperitoneal abscess (28 days after ESD) is that the

repair of the mucosal defect was slowed due to poor DM

control. DM is known to delay wound healing. The multi-

variate analysis in one study revealed that DM (odds ratio:

1.743; 95% confidence interval: 1.017-2.989, p=0.043) was

a risk factor for delayed ulcer healing. Furthermore, iatro-

genic ulcers caused by ESD in patients with DM tend to

take over three months to heal. Other risk factors for de-

layed ulcer healing may include coagulation abnormality, a

specimen size greater than 4 cm, and electrocoagula-

tion (13). Similarly, nephropathy might cause delayed

wound healing. Therefore, causes are reportedly multifacto-

rial, including poor nutrition, inadequate peripheral blood

flow, and decreased immunity (14). However, no previous

report has described delayed wound healing of a mucosal

defect after ESD due to nephropathy.

In this case, the ulcer was obviously not caused by perfo-

ration. There may thus have been a pre-existing minor per-

foration that was not detected by endoscopy or CT, and in-

flammation spread slowly. As the patient had diabetic neuro-

pathy, he was less likely to feel any pain than he otherwise

might have been. Therefore, when exactly the abscess was

formed was unclear. This is an extremely rare case of ab-

scess formation without any perforation. Barring the absence

of perforation, if we examine reasons for abscess formation

in this case, two factors may have contributed to the forma-

tion of the intraperitoneal abscess. The first was the ESD

technique. Generally, the mechanism underlying delayed

perforation supposedly involves repeated coagulation caus-

ing ischemic changes in the gastric wall and leading to ne-
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crosis (15). In this case, ESD was performed in the upper

posterior wall, where the gastric wall was relatively thin.

Therefore, we took care to avoid cutting the submucosal

layer and injecting the needle into the submucosal layer.

Transportal and direct inflammatory spillovers from adjacent

organs such as the gallbladder are possible routes of infec-

tion in liver abscesses (16). However, in this case, infection

via the portal vein could be excluded because the abscess

was located outside the liver and adhered to the ESD-treated

gastric wall, with no findings of cholecystitis. Therefore, the

route of transmission was probably direct invasion (infiltra-

tion). This is consistent with the surgical findings. The gas-

tric wall is relatively thin, and the upper part is more prone

to perforation than the lower part (17). In our case, the mu-

cosal defect was in the upper part of the gastric body

(upper-third of the stomach). A previous study reported that

perforation more commonly occurred in the upper-third than

in the lower two-thirds of the stomach (15), implying that

thinner muscular layers are more susceptible to perforation

than thicker ones. Assuming that the ESD procedure contrib-

uted to abscess formation, apart from repeated excessive co-

agulation, injection into the submucosal layer might be a

more likely cause, as penetration into the muscular layer of

the gastric wall might have led to an extremely small perfo-

ration. Puncturing the muscular layer during local injection

should be avoided by ensuring that the needle reaches only

the submucosal layer.

The second contributory factor might have been that pa-

tients who have DM are usually administered proton pump

inhibitors after ESD. Despite the administration of multiple

hypoglycemic drugs, the patient’s condition was poorly con-

trolled, and his HbA1c level was 10.0%, which made him

susceptible to infection. The causative bacterium was Kleb-
siella, an enteric bacterium that is not part of the normal in-

traoral flora. Therefore, the bacteria probably migrated be-

cause of the breakdown of the gastric mucosal barrier after

growing in the acidic conditions of the lower stomach. The

gastric mucosal barrier acts as a physical barrier and plays

an active role in host defense by secreting a mucin layer and

bactericidal peptides and can be compromised by various

factors. The secretion of gastric mucin decreases with age,

and in patients with DM, the gastric mucosal barrier can be

broken down by oxidative stress-induced damage to the mu-

cosa (18, 19). To our knowledge, there have been no reports

of intra-abdominal abscesses caused by non-perforated gas-

tric ulcers. The patient’s blood glucose levels should have

been controlled prior to ESD, which might have resulted in

a better outcome. It is important to ascertain the status of

underlying diseases in advance and ensure that they are well

controlled. In patients with DM, blood glucose should be

controlled prior to the performance of ESD.

Asayama et al. (20) reported a case of gastric wall ab-

scess in which endoscopic ultrasound (EUS)-guided drain-

age was safely performed because the stomach and the ab-

scess were contiguous. We also considered performing EUS-

guided transgastric drainage. However, our case was more

challenging because there was a risk of leakage of the intra-

abdominal abscess after it was punctured. The abscess was

also technically difficult to handle because the puncture

lines between the stomach and the abscess passed through

the liver. Therefore, we performed laparoscopic irrigation

and inserted a drain. In this case, EUS-guided transgastric

drainage was challenging.

According to the Japan Gastroenterological Endoscopy

Society guidelines, it is not recommended to use prophylac-

tic antibiotics for gastric ESD (21). In patients with DM or

cancer and the elderly, immunocompetence should be deter-

mined before performing ESD. The administration of pro-

phylactic antibiotics as a measure against abscess formation

should be considered in special and high-risk cases.

In conclusion, we encountered a case of intraperitoneal

abscess that developed as a postoperative complication of

gastric ESD. The postoperative status should be carefully

monitored when ESD is performed in patients with underly-

ing conditions.
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