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Abstract

Edwardsiella tarda (E. tarda) is a Gram-negative bacillus found in freshwater and brackish environments.
Human infection is relatively uncommon and most frequently presents as gastroenteritis, although invasive
infections may occur. We report a fatal case of E. tarda sepsis with the acute enlargement of multiple
abdominal organs on computed tomography (CT). A 63-year-old woman with pancreatogenic diabetes
mellitus and a history of surgery for malignancies presented with abdominal pain, vomiting, diarrhea, and
headache. She developed severe lactic acidosis, disseminated intravascular coagulation, and multiorgan
dysfunction. Noncontrast CT demonstrated the enlargement of both kidneys and adrenal glands, as well as
the liver, compared with CT images obtained approximately six months earlier; given normal renal function
eight days before admission and the fulminant course, these changes were highly likely to have developed
acutely. The kidneys were diffusely enlarged, with increased attenuation of the perirenal and renal sinus fat.
No definite abscess, gas within the organs, or focal fluid collection was identified. Despite intensive care,
multiorgan failure progressed rapidly. Blood cultures yielded E. tarda, and subsequent history-taking
revealed that the patient had consumed eel on the day of symptom onset. She died of multiorgan failure on
day 9 after symptom onset. This case suggests that severe E. tarda sepsis may be associated with the

diffuse enlargement of multiple abdominal organs even in the absence of a localized abscess or gas-forming
lesion. When no apparent focal source of infection is identified despite a clinical presentation suggestive of
severe infection, prompt blood culture testing and comparison with previous imaging studies are important,
and a history of seafood or freshwater fish consumption, including eel, may provide a supportive clue.

Categories: Radiology, Emergency Medicine, Infectious Disease
Keywords: computed tomography of the abdomen, edwardsiella tarda, emergency medicine, infectious disease
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Introduction

Edwardsiella tarda (E. tarda) is a facultatively anaerobic Gram-negative bacillus found in freshwater and
brackish environments, with fish, reptiles, and amphibians serving as its natural hosts. Human infection is
relatively uncommon and most frequently presents as gastroenteritis; however, invasive infections,
including bacteremia, biliary tract infection, liver abscess, soft tissue infection, and osteomyelitis, may occur
[1-5]. Severe infection has been reported particularly in patients with underlying conditions such as liver
disease, malignancy, diabetes mellitus, and immunosuppression [3,4].

Previously reported imaging findings of E. tarda infection have primarily involved localized sources of
infection or suppurative lesions, including liver abscesses, pyelonephritis, psoas abscesses, and epidural
abscesses. In a recent systematic review of 59 human cases, bilateral renal enlargement was described only
in a patient with concomitant psoas abscesses [5]. To our knowledge, the simultaneous enlargement of both
kidneys and adrenal glands, together with hepatic enlargement, in the absence of a discrete abscess or gas-
forming lesion has not been well characterized in human E. tarda infection. Here, we report a fatal case of E.
tarda bacteremia and sepsis in which noncontrast computed tomography (CT), compared with CT obtained
approximately six months earlier, demonstrated the acute enlargement of both kidneys and adrenal glands,
as well as the liver, followed by rapid progression to multiorgan failure. We present this case to describe the
clinical and imaging features of fulminant E. tarda sepsis and to discuss possible mechanisms underlying the
observed multiorgan enlargement.

Case Presentation

A 63-year-old woman had undergone surgery for intraductal papillary mucinous carcinoma of the pancreas
18 months previously and had been followed for postoperative pancreatogenic diabetes mellitus with a
hemoglobin Alc level of 7.1%. She had also undergone surgery for early-stage colorectal cancer three years
previously. At a routine outpatient visit eight days before admission, her serum creatinine level was 0.51
mg/dL, and her aspartate aminotransferase (AST) and alanine aminotransferase (ALT) levels were within the

How to cite this article
Negishi A, Kurokawa R, Sato Y, et al. (October 13, 2026) Fatal Edwardsiella tarda Sepsis With Acute Enlargement of Multiple Abdominal Organs
on Noncontrast Computed Tomography. Cureus 18(10): e117842. DOI 10.7759/cureus.117842


https://cureus.com/users/1128673-ako-negishi
https://cureus.com/users/267180-ryo-kurokawa
https://cureus.com/users/1394622-yuko-sato
https://cureus.com/users/268218-mariko-kurokawa
https://cureus.com/users/1400951-takashi-maki
https://cureus.com/users/1401425-shota-fujisawa
https://cureus.com/users/1103267-tomoki-wada
https://cureus.com/users/665651-osamu-abe-sr-
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

reference ranges. On the same day (day 1, defined as the day of symptom onset), she developed abdominal
pain, vomiting, diarrhea, and headache. She remained bedridden at home and was transported to our
hospital by ambulance on day 9.

On arrival, her blood pressure was 131/64 mmHg, heart rate was 168 beats/minute, respiratory rate was 25
breaths/minute, peripheral oxygen saturation was 97% on room air, and body temperature was 36.5°C.
Although her blood pressure was initially maintained, marked tachycardia and tachypnea were present. The
laboratory findings on admission are summarized in Table 1. Arterial blood gas analysis revealed severe
lactic acidosis (pH, 6.78; lactate, 18 mmol/L). Blood tests showed leukocytosis, marked thrombocytopenia
(platelet count: 5,000/uL), an elevated D-dimer level, and markedly elevated C-reactive protein and
procalcitonin levels. The serum creatinine and blood urea nitrogen levels were also markedly elevated (5.91
and 114.5 mg/dL, respectively), indicating severe acute kidney injury compared with the creatinine level
obtained eight days earlier, whereas the transaminase levels were within the reference ranges.
Hypoalbuminemia (2.5 g/dL) and an elevated alkaline phosphatase level (649 U/L) were also noted. Her blood
pressure subsequently decreased to 64/44 mmHg. Based on the clinical presentation and laboratory findings,
sepsis with severe circulatory failure and multiorgan dysfunction was suspected. Sepsis-associated
disseminated intravascular coagulation was also strongly suspected based on the marked thrombocytopenia
and abnormalities of the coagulation and fibrinolytic systems (prothrombin time-international normalized
ratio {PT-INR}, 1.28; D-dimer, 17.6 pg/mL).
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Parameter

Arterial blood gas analysis
pH

PaCO, (mmHg)

HCO5™ (mmol/L)

Lactate (mmol/L)

Glucose (mg/dL)

Complete blood count
White blood cell count (/uL)
Hemoglobin (g/dL)

Platelet count (/uL)
Coagulation and fibrinolysis
PT-INR

Fibrinogen (mg/dL)

D-dimer (pg/mL)

Blood chemistry

Albumin (g/dL)

Total bilirubin (mg/dL)
Aspartate aminotransferase (U/L)
Alanine aminotransferase (U/L)
Alkaline phosphatase (U/L)
Lactate dehydrogenase (U/L)
Creatine kinase (U/L)
Amylase (U/L)

Blood urea nitrogen (mg/dL)
Creatinine (mg/dL)

eGFR (mL/minute/1.73 m?)
Sodium (mmol/L)
Potassium (mmol/L)
Chloride (mmol/L)
C-reactive protein (mg/dL)

Procalcitonin (ng/mL)

TABLE 1: Laboratory data on admission

Value on admission

6.78
24.9

3.5

75

23,600

5,000

1.28

879

25

0.7

649
322
192
93
1145
5.91
6.3
138
44
91
4172

64.8

Reference range

7.35-7.45
35-45
22-26
0.5-1.6

65-95

3,300-8,600
11.6-14.8

158,000-348,000

0.88-1.09
168-355

<1.0

4.1-51
04-1.5
13-30
7-23
38-113
124-222
41-153
44-132
8.0-20.0

0.46-0.79

138-145
3.6-4.8
101-108
0.00-0.30

<0.05

Blood gas values, including glucose, were obtained from the first arterial blood gas analysis after arrival and the other values from the initial blood sample
on arrival. Reference ranges are those of our institution's clinical laboratory

PaCQO,, partial pressure of arterial carbon dioxide; HCOj3™, bicarbonate; PT-INR, prothrombin time-international normalized ratio; eGFR, estimated

glomerular filtration rate

Because of severe renal dysfunction, noncontrast CT of the chest, abdomen, and pelvis was performed on
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arrival (day 9). Compared with CT performed approximately six months earlier for postoperative follow-up
of the pancreatic tumor, both kidneys and adrenal glands, as well as the liver, showed diffuse enlargement,
accompanied by the increased attenuation of the perirenal and renal sinus fat (Figure ).

FIGURE 1: Abdominal computed tomography findings

(A-D) Noncontrast abdominal computed tomography (CT) at the time of admission. (E-H) Noncontrast abdominal
CT six months earlier. Comparison with the previous CT images demonstrates the enlargement of both kidneys
(A, B, E, and F: white arrows; right kidney volume: 177 mL « 147 mL; left kidney volume: 224 mL « 161 mL), the
liver (C and G: black arrows; volume: 1,404 mL < 1,257 mL; CT value: 51 HU « 62 HU), and both adrenal
glands (D and H: arrowheads; right adrenal gland is not shown). Fat stranding in the perirenal and renal sinus
regions is also observed

Both examinations were performed using our routine clinical abdominal CT protocol. Organ volumes were
measured by manually tracing the organ contours on each axial slice, and hepatic attenuation was measured
using a single large region of interest placed at comparable locations on both examinations, avoiding major
vessels. The decrease in hepatic attenuation may be consistent with increased tissue water content;
however, it should be interpreted with caution because it may also be affected by fatty change or minor
differences in acquisition.

No definite abscess, gas within the organs, or focal fluid collection was identified. There was no bowel wall
thickening, intestinal obstruction, enlargement of the remnant pancreas, main pancreatic duct dilatation, or
significant lymphadenopathy. Based on the imaging findings, severe infection, including bilateral
pyelonephritis, and its systemic effects were considered the primary possibility, with infiltrative diseases
such as malignant lymphoma included in the differential diagnosis. The acute clinical course and marked
inflammatory response were more suggestive of severe infection.

After two sets of blood cultures were obtained, empirical antimicrobial therapy with meropenem (2 g every
eight hours) and vancomycin (0.75 g every 12 hours) was initiated on the day of admission. The patient
received fluid resuscitation, continuous infusion of norepinephrine (0.9 mg/hour), mechanical ventilation,
and continuous hemodiafiltration under intensive care. However, multiorgan failure progressed rapidly. On
the day after admission (day 10), Gram-negative bacilli were detected in two sets of blood cultures and were
ultimately identified as E. tarda. The isolate was susceptible to all antimicrobial agents tested, including
ampicillin, cefazolin, ceftriaxone, meropenem, and levofloxacin, except for intermediate susceptibility to
cefaclor. Further history-taking revealed that the patient had consumed eel on the day of symptom onset.
Given the presence of diarrhea and vomiting, gastrointestinal entry was considered the most likely portal of
entry; however, neither stool cultures nor the examination of the consumed food was performed. On day 10,
laboratory tests showed marked elevations of AST (2,806 U/L), ALT (739 U/L), and creatine kinase (15,009
U/L). The patient died of multiorgan failure on day 10 (hospital day 2), the day after the CT examination. An
autopsy was not performed.

Discussion

This case has three important features. First, it was a fulminant case of E. tarda sepsis that progressed
within a short period from symptom onset to severe lactic acidosis, disseminated intravascular coagulation
(DIC), and multiorgan failure. Second, typical findings indicating localized infection, such as abscess
formation or gas, were absent. Third, comparison with CT obtained approximately six months

earlier demonstrated the enlargement of both kidneys and adrenal glands, as well as the liver. Although the
interval between the two examinations precludes the definitive determination of the onset, these changes
were highly likely to have developed acutely and nearly simultaneously, given the normal serum creatinine
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and transaminase levels eight days before admission and the fulminant clinical course.

The relationship between E. tarda and eels in Japan extends beyond dietary exposure to the history of the
description of this bacterium and the eel-farming industry. In 1962, Hoshina described a bacterium isolated
from diseased pond-cultured eels in Japan as a new species: Paracolobactrum anguillimortiferum [6].
Wakabayashi and Egusa subsequently showed that isolates from diseased cultured eels were identifiable as E.
tarda, with which Paracolobactrum anguillimortiferum was considered synonymous [7]. Japan has a custom of
consuming eel during the summer that is said to date back to the 18th century, and cases of E. tarda sepsis in
patients with a history of consuming seafood, including eel, have been reported [8]. Therefore, the present
case, in which the patient had consumed eel on the day of symptom onset, is of interest in light of the
historical and cultural relationship between E. tarda and eels in Japan.

The mortality rate of E. tarda sepsis varies considerably depending on the study population and source of
infection. In a review of 77 cases, mainly case reports, by Hirai et al., the overall mortality rate was 44.6%,
and the mortality rate among cases with soft tissue infection was 61.1% [2]. In contrast, two recent single-
center cohorts from Japan (26 and 37 patients, respectively) reported 30-day mortality rates of 12% and
8.6%, respectively, and 90-day mortality rates of 27% and 25.8%, respectively, with most late deaths
attributable to underlying diseases such as advanced cancer rather than to the infection itself [3,4]. In the
recent systematic review of 59 cases, 10 patients (16.9%) died [5]. Thus, mortality from E. tarda sepsis is
considered to be influenced by underlying diseases, such as liver cirrhosis and malignancy, and the
feasibility of source control. The present patient died on day 9 after symptom onset and can be regarded as
having followed a fulminant course among cases of E. tarda infection.

Liver cirrhosis, malignancy, biliary tract disease, and diabetes mellitus have been reported as underlying
factors associated with invasive E. tarda infection [2-5]. In the present case, pancreatogenic diabetes
mellitus and a history of surgery for malignancies may have predisposed the patient to severe infection. In
two recent Japanese single-center cohorts, hepatobiliary infections (cholangitis, cholecystitis, and liver
abscess) accounted for the majority of sources (58% in one cohort and the large majority in the other),
whereas enterocolitis was the source in only 15% and 0% of cases, respectively [3,4]. In the present case, CT
showed no findings suggestive of biliary tract infection or pancreatitis of the remnant pancreas. Given the
history of eel consumption and gastrointestinal symptoms, gastrointestinal entry was considered the most
likely portal, although this remains presumptive.

Regarding the imaging findings of E. tarda sepsis, Suzuki et al. reported a patient with recurrent gastric
cancer who had frequently eaten raw fish and grilled eel, in whom E. tarda was isolated from both blood and
urine [8]; contrast-enhanced CT showed bilateral renal enlargement with perinephric stranding and bilateral
psoas abscesses, and vertebral osteomyelitis (L2-L4) with a subsequent spinal epidural abscess was
documented. Tominaga et al. reported an emphysematous liver abscess in an immunosuppressed woman,
from which both E. tarda and Escherichia coli were isolated [9]. In these previously reported cases, localized
lesions indicating a source of infection, such as pyelonephritis, abscess formation, or gas formation, were
clearly demonstrated on imaging. Similarly, among the 32 patients who underwent CT in the recent
systematic review, the reported findings mainly comprised localized lesions [5]. In contrast, the imaging
feature of the present case was the enlargement of both kidneys and adrenal glands, as well as the liver,
which was highly likely to have developed acutely and nearly simultaneously, in the absence of a localized
abscess or gas.

The mechanism underlying the multiorgan enlargement in the present case remains unclear, and the
following interpretation is speculative. In sepsis, endothelial injury and microcirculatory dysfunction can
increase vascular permeability, resulting in the movement of intravascular fluid into the interstitial space
and subsequent tissue edema [10]. In addition, adrenal gland volume has been reported to be greater in
patients with septic shock than in control subjects, suggesting that adrenal enlargement may represent part
of the systemic stress response [11]. Therefore, the enlargement of multiple organs observed in the present
case may have reflected increased vascular permeability, interstitial edema, and hemodynamic changes
associated with sepsis. Several alternative or contributory explanations should be considered. Renal
enlargement with perirenal and renal sinus fat stranding may also reflect direct bacterial involvement, such
as bilateral acute pyelonephritis, or sepsis-associated acute kidney injury itself. Hepatic enlargement may
reflect venous congestion or ischemia-reperfusion injury after shock; however, the transaminase levels were
within the reference ranges at the time of CT and rose markedly only on the following day, suggesting that
the hepatic enlargement preceded overt ischemic hepatic injury. Adrenal enlargement may represent a
physiological stress response to critical illness, whereas adrenal hemorrhage was considered less likely
because no hyperattenuation was observed [11]. Fluid resuscitation around the time of CT may also have
contributed to tissue edema. Infiltrative disease such as malignant lymphoma could not be completely
excluded because no histopathological examination was performed, although the acute course, marked
inflammatory response, and bacteremia favored a septic process.

This report has several limitations. First, because the comparison CT was obtained approximately six
months earlier and no interim imaging was available, the onset and simultaneity of the organ enlargement
could not be definitively established, although the normal serum creatinine and transaminase levels eight
days before admission and the fulminant course strongly suggest that these changes developed acutely.
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Second, the source of infection was presumptive; neither stool cultures nor the examination of the
consumed food was performed, and eel consumption on the day of symptom onset does not establish
causality. Third, no autopsy was performed, and the histopathological correlation of the organ enlargement
was therefore unavailable. Finally, observations from a single case cannot establish a causal relationship
between E. tarda sepsis and this imaging pattern.

Conclusions

We report a fatal case of E. tarda bacteremia and sepsis in a patient with recent eel consumption, in whom
comparison with CT obtained approximately six months earlier demonstrated the enlargement of both
kidneys and adrenal glands, as well as the liver, which was highly likely to have developed acutely. Although
the source of infection could not be definitively established, this case suggests that severe E. tarda sepsis
may be associated with the diffuse enlargement of multiple abdominal organs and progress rapidly to
multiorgan failure without localized imaging findings such as liver abscesses or gas-forming lesions.

When no apparent focal source of infection is identified despite a clinical presentation suggestive of severe
infection, prompt blood culture testing and comparison with previous imaging studies are important, and a
history of seafood or freshwater fish consumption, including eel, may serve as a supportive clue rather than
a prerequisite for considering E. tarda infection.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Ryo Kurokawa, Ako Negishi, Tomoki Wada

Acquisition, analysis, or interpretation of data: Ryo Kurokawa, Yuko Sato, Mariko Kurokawa, Tomoki
Wada, Osamu Abe, Takashi Maki, Shota Fujisawa

Drafting of the manuscript: Ryo Kurokawa, Ako Negishi

Critical review of the manuscript for important intellectual content: Yuko Sato, Mariko Kurokawa,
Tomoki Wada, Osamu Abe, Takashi Maki, Shota Fujisawa

Supervision: Osamu Abe

Disclosures

Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. The Graduate School of Medicine and Faculty of Medicine of The University of
Tokyo Research Ethics Committee issued approval 2561-(29). Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: This work was
supported by the Japan Society for the Promotion of Science (JSPS) Grants-in-Aid for Scientific Research
(KAKENHI) grant number JP25K10905 to Ryo Kurokawa. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

The authors utilized ChatGPT (OpenAl, San Francisco, CA) for assistance in improving the logical structure
and English expression of this manuscript. The final responsibility for the content rests entirely with the
authors.

References

1. Janda JM, Abbott SL: Infections associated with the genus Edwardsiella: the role of Edwardsiella tarda in
human disease. Clin Infect Dis. 1993, 17:742-8. 10.1093/clinids/17.4.742

2. HiraiY, Asahata-Tago S, Ainoda Y, Fujita T, Kikuchi K: Edwardsiella tarda bacteremia. A rare but fatal
water- and foodborne infection: review of the literature and clinical cases from a single centre. Can J Infect
Dis Med Microbiol. 2015, 26:313-8. 10.1155/2015/702615

3. Kamiyama S, Kuriyama A, Hashimoto T: Edwardsiella tarda bacteremia, Okayama, Japan, 2005-2016. Emerg
Infect Dis. 2019, 25:1817-23. 10.3201/eid2510.180518

4. Hasegawa K, Kenya M, Suzuki K, Ogawa Y: Characteristics and prognosis of patients with Edwardsiella tarda
bacteremia at a single institution, Japan, 2005-2022. Ann Clin Microbiol Antimicrob. 2022, 21:56.
10.1186/512941-022-00548-w

5. Saeedi MA, Rostamian M, Bahrami Y: Edwardsiella tarda infections in humans: a systematic review of

2026 Negishi et al. Cureus 18(10): e117842. DOI 10.7759/cureus.117842 60f7


https://dx.doi.org/10.1093/clinids/17.4.742
https://dx.doi.org/10.1093/clinids/17.4.742
https://dx.doi.org/10.1155/2015/702615
https://dx.doi.org/10.1155/2015/702615
https://dx.doi.org/10.3201/eid2510.180518
https://dx.doi.org/10.3201/eid2510.180518
https://dx.doi.org/10.1186/s12941-022-00548-w
https://dx.doi.org/10.1186/s12941-022-00548-w
https://dx.doi.org/10.1186/s12879-026-13141-9

Cureus

Part of SPRINGER NATURE

reported cases and clinical outcomes. BMC Infect Dis. 2026, 26:1504. 10.1186/s12879-026-13141-9
6. Hoshina T: On a new bacterium, Paracolobactrum anguillimortiferum n. sp. . Nippon Suisan Gakkaishi. 1962,
28:162-4. 10.2331/suisan.28.162
7. Wakabayashi H, Egusa S: Edwardsiella tarda (Paracolobactrum anguillimortiferum) associated with pond-
cultured eel disease (Article in Japanese). Nippon Suisan Gakkaishi. 1973, 39:931-6. 10.2331/suisan.39.931
8. Suzuki K, Yanai M, Hayashi Y, Otsuka H, Kato K, Soma M: Edwardsiella tarda bacteremia with psoas and
epidural abscess as a food-borne infection: a case report and literature review. Intern Med. 2018, 57:893-7.
10.2169/internalmedicine.9314-17
9. Tominaga R, Kashiura M, Hatano H, Moriya T: Emphysematous liver abscess with Edwardsiella tarda
infection. IDCases. 2022, 29:e01543. 10.1016/j.idcr.2022.e015453
10. McMullan RR, McAuley DF, O'Kane CM, Silversides JA: Vascular leak in sepsis: physiological basis and
potential therapeutic advances. Crit Care. 2024, 28:97. 10.1186/513054-024-04875-6
11. Jung B, Nougaret S, Chanques G, et al.: The absence of adrenal gland enlargement during septic shock
predicts mortality: a computed tomography study of 239 patients. Anesthesiology. 2011, 115:334-43.
10.1097/ALN.0b013e318225cfd7

2026 Negishi et al. Cureus 18(10): e117842. DOI 10.7759/cureus.117842 7of7


https://dx.doi.org/10.1186/s12879-026-13141-9
https://dx.doi.org/10.2331/suisan.28.162
https://dx.doi.org/10.2331/suisan.28.162
https://dx.doi.org/10.2331/suisan.39.931
https://dx.doi.org/10.2331/suisan.39.931
https://dx.doi.org/10.2169/internalmedicine.9314-17
https://dx.doi.org/10.2169/internalmedicine.9314-17
https://dx.doi.org/10.1016/j.idcr.2022.e01543
https://dx.doi.org/10.1016/j.idcr.2022.e01543
https://dx.doi.org/10.1186/s13054-024-04875-6
https://dx.doi.org/10.1186/s13054-024-04875-6
https://dx.doi.org/10.1097/ALN.0b013e318225cfd7
https://dx.doi.org/10.1097/ALN.0b013e318225cfd7

	Fatal Edwardsiella tarda Sepsis With Acute Enlargement of Multiple Abdominal Organs on Noncontrast Computed Tomography
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory data on admission
	FIGURE 1: Abdominal computed tomography findings

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


