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Abstract

Background: Edwardsiella tarda is a motile, facultatively anaerobic gram-negative bacillus that is isolated from a
wide spectrum of animals in aquatic environments but rarely causes infection in humans. Here, we describe the
case of a gastric submucosal abscess caused by E. tarda infection.

Case presentation: The patient was a 74-year-old man with a history of hypertension and chronic alcohol
consumption who was admitted to our hospital for abdominal pain, appetite loss and vomiting. Contrast-enhanced
computed tomography (CT) revealed choledocholithiasis in the common bile duct, a gastric wall abscess and an
intra-abdominal abscess. Endoscopic ultrasound (EUS)-guided drainage with antibiotics successfully cured the
patient.

Conclusion: The combination of CT, endoscopy and EUS-guided drainage with antibiotic therapy might be
effective for diagnosis and treatment of a gastric submucosal abscess caused by E. tarda infection.
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Background
Edwardsiella tarda is a motile, facultatively anaerobic
gram-negative bacillus that is commonly found in aquatic
environments [1]. E. tarda is an important pathogen of
fish living in both freshwater and saltwater. In human,
gastroenteritis is observed in 80% of all E. tarda foodborne
infections [2, 3]. The remaining 20% of human E. tarda
infections are extraintestinal diseases including myonecro-
sis, soft tissue infections, meningitis, peritonitis with sep-
sis, bacteremia and wound infections [1, 4].
A gastric submucosal abscess is primarily caused by bac-

terial infection of the gastric wall and often has a poor
prognosis [5]. This type of abscess is rare because of the
rich blood supply to the gastric wall and the bactericidal
action of gastric acid [6]. Treatment strategies have

included endoscopic drainage and systemic antibiotics
with or without surgical resection of the abscess [7].
Here, we describe a rare case in which a patient devel-

oped a gastric submucosal abscess caused by E. tarda in-
fection. Endoscopic ultrasound (EUS)-guided drainage
with antibiotic therapy successfully cured the patient.
We obtained verbal and written informed consent from
the patient for reporting this case.

Case presentation
A 74-year-old man was admitted to our hospital with a
4-day history of abdominal pain, appetite loss and vomit-
ing. He took 40mg telmisartan, 5 mg amlodipine besilate
combined drug and 2.5 mg amlodipine besilate for
hypertension with 100 mg celecoxib, 37.5 mg tramadol
hydrochloride/325 mg acetaminophen and 0.5 mg etizo-
lam. He drank 540 mL sake (rice wine; about 75 g etha-
nol/540mL sake) [8] every day. He had smoked half a
pack of tobacco for 50 years and quit 5 years ago. His
vital signs upon arrival at the emergency room were as
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follows: body temperature, 37.2 °C; pulse rate, 157 beats/
min; respiratory rate, 32 breaths/min; blood pressure,
111/81 mmHg; and oxygen saturation, 100% on oxygen
mask 6 L/min. His conscious level was alert. He had ic-
terus on his conjunctiva. The neck was supple. His heart
sounds were unremarkable. The lungs were clear to aus-
cultation. His abdomen was not distended. There was no
tenderness or hepatosplenomegaly. Neurological examin-
ation was unremarkable. Hematological and biochemical
testing showed leukocytosis (white blood cell count of 13,
900/mm3 with 92.3% neutrophils) and elevated C-reactive
protein (26.93mg/dL). He had no anemia (hemoglobin,
15.8 g/dL) or thrombocytopenia (323,000/μL). Other rele-
vant data were as follows: blood urea nitrogen, 45.0mg/
dL; creatinine, 1.66mg/dL; Na, 124mEq/L; Cl, 92mEq/L;
and K, 5.8 mEq/L. Serum bilirubin was markedly elevated
at 6.8 mg/dL (normal range: 0.3–1.3mg/dL) with direct
bilirubin elevation of 5.0 mg/dL (normal range: 0–0.3 mg/
dL). Other liver enzymes were also elevated as follows:
serum aspartate aminotransferase, 67 IU/L (normal range:
13–37 IU/L); serum alanine aminotransferase, 39 IU/L
(normal range: 8–45 IU/L); lactate dehydrogenase, 612 IU/
L (normal range: 122–228 IU/L); alkaline phosphatase,
1228 IU/L (normal range: 118–335 IU/L); and gamma-
glutamyltransferase, 602 IU/L (normal range: 12–49 IU/L).
Contrast-enhanced computed tomography (CECT) on

the day of admission revealed choledocholithiasis in the
common bile duct with intrahepatic biliary dilatation
(Fig. 1a and b) and also showed a gastric wall abscess
and intra-abdominal abscess around the spleen (Fig. 1c
and d).
Cefoperazone sodium/sulbactam sodium was adminis-

tered soon after blood culture. Endoscopic retrograde

cholangiopancreatography (ERCP) was performed and 6
gallstones in the common bile duct were removed on
hospital day 4. Percutaneous drainage with an 8 French
(Fr) catheter through the left side of the back was per-
formed for the intra-abdominal abscess on hospital day
7 (Fig. 2b). The abscess had a bile-like color and biliru-
bin was markedly elevated at 8.1 mg/dL with direct bili-
rubin of 4.9 mg/dL. Both blood and abscess cultures
were positive for E. tarda. On endoscopic examination,
a large mass was noted at the greater curvature of the
stomach (Fig. 2a, Supporting figure 1A, B, and C, which
showed the greater curvature of the stomach (arrow)).
Fistulography revealed connection between the intra-
abdominal abscess and gastric submucosal abscess
(Fig. 2b and c). The size of the intra-abdominal abscess
was decreased; however, the size of the gastric submuco-
sal abscess was not changed.
EUS-guided drainage with a 5 Fr pigtail catheter was

performed for the gastric submucosal abscess on hos-
pital day 22 (Fig. 2d, Supporting figure 1D and E, and
Supporting figure 2, which showed layer of the stomach).
The catheter successfully decreased the abscess size
(Fig. 3a and b). Abscess culture at this time revealed En-
terococcus faecalis and Candida, which were thought to
be microbial substitution caused by long-term antibiotic
therapy. The bilirubin level in the gastric submucosal ab-
scess was elevated at 5.2 mg/dL with direct bilirubin of
2.4 mg/dL. The catheter was placed for 14 days then re-
moved on hospital day 35. The patient was discharged
on hospital day 36 without any complications. A CT
scan taken 4months after discharge showed complete
disappearance of both the gastric submucosal abscess
and intra-abdominal abscess (Fig. 3c and d).

Fig. 1 Contrast-enhanced computed tomography findings. Scans showed the following: (a) a dilated common bile duct with choledocholithiasis
(orange arrow); (b) intrahepatic biliary dilatation (orange arrow), an intra-abdominal abscess surrounded by smoothly thickened and enhanced
peritoneum (white arrow) and a gastric submucosal abscess (blue arrow); (c) an intra-abdominal abscess surrounded by smoothly thickened and
enhanced peritoneum (white arrow); and (d) a gastric submucosal abscess (blue arrow)
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Discussion and conclusion
To our knowledge, this is the first case of gastric sub-
mucosal abscess caused by E. tarda bacteremia. Strepto-
cocci are the most commonly isolated bacteria from
gastric wall abscesses (75% of cases) [5]. However, to
date, E. tarda has never been reported to cause a gastric
submucosal abscess.
E. tarda is a motile, facultatively anaerobic gram-

negative bacillus, a member of the family Enterobacteria-
ceae, which is found widely in nature and commonly in
aquatic environments [1]. E. tarda is broadly isolated
from fish, amphibians, reptilians, birds and mammals. E.

tarda rarely causes infection in humans because it is not
a member of the normal human flora. Ingestion of con-
taminated food or water and exposure to aquatic envi-
ronments were reported to be the route of E. tarda
infection, which introduces the bacterium into the
gastrointestinal tract. Our patient had no previous re-
ported risk factors associated with E. tarda bacteremia
except chronic alcohol consumption and hepatobiliary
diseases [9].
In our case, both blood culture and ascites revealed E.

tarda, however, culture of the gastric submucosal ab-
scess detected Enterococcus faecalis and Candida. We

Fig. 2 Endoscopic and endoscopic ultrasound findings. a An elevated lesion similar to a submucosal tumor was observed at the greater
curvature of the stomach (arrows). b An 8 Fr catheter was placed in the intra-abdominal abscess before fistulography. c Fistulography showed
connection between the intra-abdominal abscess (white arrow) and gastric submucosal abscess (blue arrow). Size of gastric submucosal abscess
was larger than that of intra-abdominal abscess. d The gastric submucosal abscess was accessed under guidance using a 19-gauge fine-needle
aspiration needle (arrows)

Fig. 3 Computed tomography (CT) findings. a and b Plain CT scans taken on hospital day 26. A 5 Fr pigtail catheter was placed in the gastric
submucosal abscess (arrows). c and d Contrast-enhanced CT scans taken 4months after discharge. No gastric submucosal abscess and intra-
abdominal abscess were shown
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consider that the difference in detected pathogens was
caused by microbial substitution caused by long-term
antibiotic therapy. Although the isolated E. tarda strain
was susceptible to most antimicrobials (data not shown),
cefoperazone sodium/sulbactam sodium was administered
and our patient recovered. E. tarda bacteremia has been
reported to have a high mortality rate of 40–50% [4].
A gastric submucosal abscess is a rare condition be-

cause of the bactericidal action of gastric acid and the
rich blood supply to the gastric wall [6]. There are three
possible infection routes: 1) direct infection to the gas-
tric wall, 2) hematogenous infection from other infection
foci and 3) lymphatic spread from other infection foci
[7]. In our case, direct infection from cholangitis with
choledocholithiasis might be the route, and a similar
case had been previously reported in Japan [10]. Biliru-
bin levels were elevated in both the gastric submucosal
abscess and intra-abdominal abscess, which indicated
that cholangitis due to choledocholithiasis was the eti-
ology of this case. Biliary tract is one of the causes of
intra-abdominal abscess due to increased permeability of
the inflamed biliary epithelium [11–13], however, we
could not find the evidence of the causal relationship be-
tween cholangitis and intra-abdominal abscess because
bile culture was not taken during ERCP. Streptococci
are the most common bacteria isolated from gastric wall
abscesses (75% of cases) [5]. E. tarda has never been re-
ported to cause a gastric submucosal abscess.
Treatment for a gastric submucosal abscess includes

surgical gastric resection and percutaneous drainage. Re-
cent technical advances allow for EUS-guided drainage
and seemed to be effective. The pus from the gastric
submucosal abscess was too viscous for aspiration, how-
ever, a 5 Fr catheter successfully drained the pus via the
nose in this case.
In conclusion, we encountered an extremely rare case of

gastric submucosal abscess caused by E. tarda bacteremia.
Both diseases are considered to be very rare and result in
high mortality. The combination of CT, endoscopy and
EUS-guided drainage with antibiotic therapy might be ef-
fective for diagnosis and treatment of gastric submucosal
abscess caused by E. tarda bacteremia.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12876-020-01446-1.
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