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Introduction

Phlegmonous gastritis (PG) is an uncommon and fatal disease 

characterized by suppurative bacterial infection of the stomach 

wall.1,2 It can progress rapidly and even form grossly suppurative 

exudate or pus within several days. Thus, strong clinical suspicion 

and rapid diagnosis are important to the prognosis. With antibiotic 

therapy, the mortality rate has decreased. However, the overall 

mortality is still about 27%.3

Although there are several reports about PG, to the best of our 

knowledge, there has been no report of its development during 

the diagnostic evaluation and following treatment of early gastric 

cancer (EGC) after diagnosis of PG. Herein, we report a case of 

PG that developed after performing a biopsy for the diagnosis of 

EGC. The patient had multiple comorbidities of alcoholic liver 

cirrhosis, diabetes mellitus, hypertension, and a history of right 

posterior liver sectionectomy for hepatocellular carcinoma. After 

successful treatment of PG with antibiotics, endoscopic ablation 

therapy (argon plasma coagulation, APC) was performed for the 

treatment of gastric cancer. However, local recurrence was found 

after two years, and the patient underwent subtotal gastrectomy 

with lymph node dissection.

Case Report

A 74-year-old man with alcoholic liver cirrhosis underwent 

esophagogastroduodenoscopy (EGD) for varix evaluation. The 

patient had diabetes mellitus, hypertension, and alcoholic liver 

cirrhosis with Child-Pugh class A liver function. He had under-

gone right posterior sectionectomy for hepatocellular carcinoma 

5 years prior. On EGD, two lesions were noted: a 1.2-cm ill-

defined erythematous depression at the distal antrum and a 0.5-cm 

erythematous mucosal area at the proximal antrum (Fig. 1A, B). 

Biopsy specimens were obtained from the two lesions. Because of 

continuous bleeding at the proximal antrum after biopsy, endo-
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scopic saline was administered and the bleeding stopped.

Nine hours later, he visited the emergency department of a 

local hospital because of upper abdominal pain and vomiting 

and was transferred to our hospital. Blood pressure was 141/71 

mmHg and the heart rate was 99 beats per minute; his body 

temperature was 36.7oC. Bowel sounds were normoactive, and the 

upper abdomen was tender to palpation, but there was no evi-

dence of peritonitis. 

The blood test showed leukocytosis with neutrophilic left shift 

(white blood cell count, 18,490/μl, 88.5% neutrophils). Serum C-

reactive protein level was elevated at 28.68 mg/dl. The patient 

did not have anemia, and serum alanine aminotransferase, total 

bilirubin, alkaline phosphatase, lactate dehydrogenase, amylase, 

and lipase were within normal ranges. Abdominal computed to-

mography (CT) showed marked edematous wall-thickening in 

the gastric antrum, with an air bubble. However, no evidence of 

pneumoperitoneum was found (Fig. 1C). EGD performed on the 

same day showed diffuse thickening of mucosal folds, which was 

compatible with PG and biopsy-induced mucosal erosion (Fig. 

1D, E). No evidence of bleeding or perforation was found.

No organism was cultured from his blood sample. The epigas-

tric pain gradually disappeared after antibiotic treatment with cef-

triaxone 2 g/day. Histologic results of the biopsies showed well-

differentiated adenocarcinoma at the distal antrum and chronic 

gastritis at the proximal antrum.

After 9 days of hospitalization, we tried to perform endoscopic 

submucosal dissection (ESD) for EGC. However, the attempt 

failed, because the stomach was still diffusely edematous and 

purulent discharge made the procedure difficult (Fig. 2A). ESD 

seemed to be impossible in the near future because of submucosal 

pus and subsequent fibrosis. In addition, surgical resection such 

as subtotal gastrectomy was considered a high-risk procedure 

because the stomach wall was filled with pus and the patient had 

multiple comorbidities. Thus, we immediately applied APC for 

treatment of EGC (Fig. 2B). APC was performed as previously 

described.4 The equipment for APC included an argon gas source 

A B

C D E

Fig. 1. Development and diagnosis of phlegmonous gastritis. Initial endoscopy shows a 1.2-cm ill-defined lesion suspicious for early gastric cancer 
at the distal antrum (A) and superficial gastritis at the proximal antrum (B). (C) Abdominal computed tomography shows diffuse extensive gastric 
wall edema and an air bubble in the antrum. (D, E) Endoscopy was repeated a day after initial endoscopy, and shows a diffusely edematous gastric 
wall compatible with phlegmonous gastritis and biopsy-induced mucosal erosion. 
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(APC300; Erbe Elektromedizin, Tübingen, Germany) and high-

frequency generator (VIO 300D; Erbe Elektromedizin). The 

argon gas flow rate was 2.0 L/min, with the current set at 60 W. 

Culture of the purulent discharge was not attempted. 

The EGD at 14 days after APC still showed a whitish puru-

lent discharge but improved mucosal edema. Three months after 

APC, EGD showed APC scars without discharge or edematous 

mucosa (Fig. 3A). A biopsy was performed and no evidence of 

adenocarcinoma was found. Six months after APC, EGD biopsy 

showed adenocarcinoma in the APC scars and we repeated the 

APC (Fig. 3B). At the 9-, 12-, and 18-month follow-ups after 

the initial APC, EGD biopsy showed chronic gastritis. At the 

24-month follow-up after initial APC, adenocarcinoma was 

again found in the APC scars (Fig. 3C). Thus, we decided to per-

form subtotal gastrectomy with lymph node dissection (D1 plus 

alpha) for recurrent EGC. The operation was successful without 

complications. Final pathology revealed a 2.2-cm EGC with 

tubular, well differentiated adenocarcinoma confined within the 

muscularis mucosa. No metastasis was detected among 16 har-

vested lymph nodes. The patient has not shown any recurrence in 

the subsequent 13 months.

Discussion

PG is a rare disease, reported for the first time in 1862. About 

500 cases have been published worldwide, with 15 cases in Ko-

rea.3,5,6 PG is caused by bacterial infection spreading through 

the stomach wall. The inflammation invades the submucosa or 

muscle layer and creates a suppurative abscess and infectious em-

physema of the gastric wall. It can even spread to the esophagus 

or entire gastrointestinal tract.7

The most common symptom is abdominal pain (95%), fol-

A B C

Fig. 3. Endoscopic findings after argon plasma coagulation (APC). (A) Endoscopy 3 months after APC shows resolution of edematous gastric mu-
cosa and purulent discharge, with APC scars. (B) Endoscopy 6 months after initial APC shows recurrent adenocarcinoma at the previous APC site, 
and APC was repeated. (C) Endoscopy 24 months after initial APC shows recurrent early gastric cancer at the previous APC site.

A B

Fig. 2. Endoscopic treatment for 
early gastric cancer. (A) Endoscopy 
(9 days after admission) shows dif-
fusely edematous mucosa and whitish 
purulent discharge at precutting for 
endoscopic submucosal dissection. (B) 
Argon plasma coagulation for treat-
ment of early gastric cancer. 
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lowed by nausea or vomiting (68%), fever (57%), and hemateme-

sis (14%).8,9 The progression is rapid, and even sepsis was reported 

at diagnosis.10 The most common pathogen is Streptococcus spp. 

(57%) but causative organisms can include Enterococcus spp., 

Klebsiella pneumoniae, Staphylococcus spp., Haemophilus influ-

enzae, Proteus, and clostridia.3,11 Mucormycosis has been reported 

as an etiologic agent.

The main predisposing factor for PG is an immunocompro-

mised state including alcoholism, diabetes mellitus, human im-

munodeficiency virus infection, chronic hepatitis, and achlorhy-

dria.8,12,13 PG has also been reported after endoscopic procedures 

like ESD,14 endoscopic ultrasound-guided fine-needle aspira-

tion,15 and endoscopic mucosal resection.16 In this report, we 

presented a case with PG after biopsy for the diagnosis of EGC. 

The patient had comorbidities of alcoholic liver cirrhosis, diabetes 

mellitus, hypertension, and a history of liver resection for hepato-

cellular carcinoma. In a previous report, Kim et al.6 reported that 

8 of 11 Korean patients had underlying conditions. 

PG can be diagnosed by endoscopy with culture of the pu-

rulent discharge, endoscopic ultrasound, and CT scan.17,18 Endo-

scopic findings can show gastric wall edema, purulent exudate, or 

gangrene. CT or ultrasound shows thickening of the gastric wall, 

abscess, or an air bubble in the gastric wall. In our case, the pu-

rulent discharge, edematous gastric wall, and air bubble were seen 

on EGD and CT at diagnosis. The edematous gastric wall im-

proved, but a whitish purulent discharge was still present 23 days 

after diagnosis. Purulent discharge improved on follow-up EGD 

3 months after initial diagnosis.

The mortality of PG was previously reported to be 42% to 

67%. More recent data, however, indicate that the mortality has 

been decreasing; for example, Rada-Palomino et al.3 reported 

27% (12/45) mortality in 2014. Predisposing conditions were sug-

gested as a factor affecting mortality. Patients with predisposing 

conditions showed higher mortality (33%) than patients without 

predisposing conditions (17%). In addition, early recognition of 

the condition and prompt treatment lead to better survival.1

Antimicrobial agents are a mainstay of treatment, with surgi-

cal resection of infected tissue when necessary. The diversity of 

causative organisms and the natural history of the disease make it 

crucial to urgently initiate empirical broad-spectrum antimicro-

bial therapy. It is not feasible to compare the results of medical 

treatment with surgery because available data are based on case 

series that are outdated. There is a broad range of reported post-

operative mortality (18%~75%), as well as of response to medical 

treatment (0%~100%).1,6,8,11 In Korea, 10 reports with 15 cases of 

PG have been published.5,6,19 The mortality rates for surgically 

or medically treated patients were 44.4% (4/9) and 0% (0/6), re-

spectively. The difference in mortality rates could be because of a 

milder disease state in medically-treated cases, but this is uncer-

tain. If the disease is diagnosed at an early phase and is localized, 

it can be treated with antibiotics and supportive management. 

To our knowledge, the present case is the first report of treat-

ment of EGC after diagnosis of PG. The optimal time to treat 

gastric cancer in patients with PG is unknown. Immediate surgi-

cal resection could treat gastric cancer and PG simultaneously, 

but previous surgical treatments of PG have shown high mortality 

rates.5,6,19 Our case showed that endoscopic treatment (ESD or 

APC) for EGC immediately after recovery from PG has the risk 

of incomplete treatment. Because recurrent disease can be more 

difficult to manage, delaying treatment and evaluation of the 

gastric cancer until after full recovery from PG might be a better 

option in this particular clinical situation.

In summary, PG developed after endoscopic biopsy in a 

patient with several comorbidities. After improvement of PG 

with antibiotics, ESD for EGC was attempted but failed because 

of submucosal pus, and APC was performed. During regular 

6-month follow-ups, we found local recurrence at the APC site. 

The patient underwent subtotal gastrectomy with lymph node 

dissection, which was successful.

Considering the risk of incomplete treatment immediately 

after recovery from PG, and that recurrent disease can be more 

difficult to manage, as well as the characteristics of the tumor 

(small, well-differentiated mucosal cancer), delaying treatment 

and evaluation until after full recovery of PG (i.e., 3 months later) 

might be a better option in this particular clinical situation.
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