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CASE REPORT

Vibrio vulnificus necrotizing fasciitis 
with sepsis presenting with pain in the lower 
legs in winter: a case report
Weihua Di1, Jing Cui2, Hui Yu1, Xiao Cui1, Huanlan Sa1, Zhong Fu3, Bingjin Fu4, Guofeng Guan4, Rui Du4, 
Cuijie Shao1 and Yong Gao1*   

Abstract 

Background: Vibrio vulnificus infections develop rapidly and are associated with a high mortality rate. The rates of 
diagnosis and treatment are directly associated with mortality.

Case presentation: We describe an unusual case of a 61-year-old male patient with chronic liver disease and diabe-
tes who presented with a chief complaint of pain in both lower legs due to V. vulnificus infection in winter. Within 12 h 
of arrival, typical skin lesions appeared, and the patient rapidly developed primary sepsis. Despite prompt appropriate 
antibiotic and surgical treatment, the patient died 16 days after admission.

Conclusion: Our case findings suggest that V. vulnificus infection should be suspected in patients with an unclear 
infection status experiencing pain of unknown origin in the lower legs, particularly in patients with liver disease or 
diabetes, immunocompromised status, and alcoholism.
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Background
Vibrio vulnificus is a gram-negative, halophilic, alka-
liphilic marine bacterial pathogen commonly found in 
plankton and shellfish, especially oysters, which was first 
described in 1976. [1, 2]. V. vulnificus favorably grows 
in warm water and low-salinity areas in coastal regions; 
therefore, V. vulnificus infections show seasonal and 
regional patterns [3]. V. vulnificus infections are gener-
ally acquired by consuming contaminated seafood, par-
ticularly oysters. Wound infections can occur after skin 
lesions are exposed to contaminated seawater [4, 5].

In this report, we present an unusual case of necrotiz-
ing fasciitis with sepsis presenting with pain in the lower 

legs caused by V. vulnificus infection in winter in our hos-
pital located in Binzhou, a coastal city in eastern China. 
The patient complained of pain in both lower legs with-
out presenting with other prodromal symptoms upon 
admission. To the best of our knowledge, this clinical 
presentation is unusual and could alert clinicians to pos-
sible V. vulnificus infection in patients with an unclear 
infection status, who experience pain of unknown origin 
in the lower legs even before the appearance of typical 
skin lesions, especially if the patients have risk factors.

Case presentation
A 61-year-old male patient was transferred to our hospi-
tal on November 29, 2020, at 23:30 pm, with complaints 
of pain in both lower legs for 16 h. He had a medical his-
tory of hepatitis B, hepatitis B-decompensated cirrhosis, 
and liver cancer, along with hypertension, diabetes mel-
litus, and tobacco use (2 packs of cigarettes per day). 
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Moreover, he had a history of esophageal variceal ligation 
under endoscopic surgery 5  years earlier. He had con-
sumed seafood (including turtle, hairtail, and shellfish) 
for lunch 3 days before admission.

The patient was in a normal state until the morning 
of the 3rd day after consuming seafood with his family 
when he developed pain in both lower legs on awaken-
ing. He could recall no traumatic events or any history 
of recreational marine exposure. He did not consider the 
pain as a concern and ingested 800 mg of ibuprofen and 
sprayed diclofenac sodium on his lower legs. He experi-
enced worsening of pain and arrived at our hospital at 
night. Color ultrasound examination of the legs showed 
normal findings.

Initial physical examination revealed the following: 
clear consciousness; body temperature, 36.5  °C; res-
piration rate, 17 breaths per minute; blood pressure, 
92/50 mmHg; and heart rate, 68 beats per minute. Red-
dish patches were observed on the right ankle.

The initial laboratory investigations revealed the fol-
lowing: white blood cell count, 6.1 ×  109/L (94.3% neu-
trophils, 2.9% lymphocytes, and 2.8% monocytes); 
platelet count, 35 ×  109/L; hematocrit, 28%; serum glu-
cose, 8.73 mmol/L; alanine aminotransferase, 22.84 U/L; 
ceramic oxaloacetic transaminase, 34.3 U/L; total biliru-
bin, 32.7  µmol/L (direct bilirubin, 9.1  µmol/L; indirect 

bilirubin, 23.6  µmol/L), serum γ-glutamyltransferase, 
101.4  µmol/L; prothrombin time, 18.8  s; partial throm-
boplastin time, 43.5  s; internationally standardized 
ratio, 1.64; d-dimer, 3.07  mg/L; serum urea nitrogen, 
14.88 mmol/L; myoglobin, 672.2 ng/mL; creatine kinase, 
210.2  U/L; C-reactive protein, 223.90  mg/L; blood 
sodium, 124  mmol/L; blood chlorine, 93.90  mmol/L; 
and serum potassium, 5.52  mmol/L. Hemoglobin, hem-
atocrit, creatinine, and routine urine test results were 
normal.

Blood test results indicated thrombocytopenia, unclear 
infection status, coagulation dysfunction, hypoalbu-
minemia, electrolyte disturbance, and renal dysfunction. 
Blood culture was performed, and empirical antibiotic 
therapy was initiated. We used levofloxacin (600 mg, qd) 
intravenously.

Within 12  h of arriving to the hospital, the patient 
experienced swelling and severe pain. Creatine kinase 
increased to 14,141 U/L, and his white blood cell count 
decreased to 1.5 ×  109/L. Color ultrasound and magnetic 
resonance imaging of the legs revealed extensive swell-
ing in the soft tissue of the lower legs, suggesting celluli-
tis and edema (Fig. 1). Several tense bullae, erythematous 
plaques, color changes in both lower legs, and hemor-
rhagic bullae in the right ankle were observed (Fig.  2). 
Subsequently, the patient continued to rapidly develop 

Fig. 1 MRI showing extensive swelling in the soft tissue of the lower legs. MRI magnetic resonance imaging
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skin lesions, bullae, and vesicles even after 3  h (Fig.  3), 
and he further complained of decreased strength and 
paresthesia of the legs. Urgent surgical debridement and 
decompression were performed. During the operation, 
fishy odor was detected in the calf muscles and plantar 
compartments. Some of the muscle and fascia tissues 
were necrotic, and light-yellow fluid exudate was noted; 
no abscess was formed. Biopsy of the muscle and fascia 
tissue of both lower legs revealed swollen muscle fibers, 
dissolved and necrotic sarcoplasm, considerable bacterial 
concentration in the muscle and the surrounding adipose 
tissue, infiltration of extensive acute and chronic inflam-
matory cells, and dilated blood vessels congested with 
vasculitis (Fig. 4). The images were collected by cellSens 
image acquisition system of OLYBUS microscope BX51. 
The resolution of images is 1920 × 1440.

Postoperatively, the patient’s condition deteriorated 
rapidly, with the development of multiple organ dysfunc-
tion syndrome (circulation, disseminated intravascular 
coagulation, respiratory, liver, and kidney), and he was 
immediately admitted to the intensive care unit. Intra-
venous therapy with imipenem/cilastatin sodium (2  g, 
q8h), cefoperazone sodium/sulbactam sodium (3 g, q6h), 
and levofloxacin was initiated. Four days after admis-
sion, bacterial cultures from the blood, bullae fluid, and 

tissues (matrix-assisted laser desorption/ionization–
time of flight mass spectrometry) were all positive for 
V. vulnificus. Susceptibility was determined with Vitek2 
Compact according to the recommendations of Clinical 
Laboratory Standards Institute, M45, third edition. The 
cultured microbes revealed sensitivity to all tested anti-
biotics, including piperacillin, ceftazidime, cefoperazone, 
cefepime, imipenem, meropenem, ciprofloxacin, levo-
floxacin, doxycycline, and tigecycline.

Despite prompt appropriate antibiotic and surgi-
cal treatment, the skin lesions spread to the right thigh 
on the 2nd day after surgery (Fig.  5). Amputation was 
required; however, considering the progressively deterio-
rating condition and his previously verbalized wishes, his 
family refused amputation. Despite vigorous treatment, 
the patient died 16  days after admission. Postmortem 
examination was not performed.

Discussion and conclusions
Vibrio vulnificus multiplies in approximately 10  min at 
20 °C, and its multiplication is controlled below 15 °C [6]. 
V. vulnificus infections are common in warm climates, 
but our case occurred in winter. Although it is relatively 
unusual, there have been previous reports of cases in cold 

Fig. 2 Twelve hours after admission: Bullae and erythematous plaque in both lower legs
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climates [7]; thus, we should pay attention to this disease 
even in winter.

Previous reports have shown that patients with liver 
disease are more susceptible to V. vulnificus infection, 
particularly those with hepatic cirrhosis. This may 
be due to the fact that patients with chronic liver dis-
ease often have portal hypertension, which can cause 

shunting of the bacteria around reticuloendothelial 
cells in the liver [8]. Other risk factors include diabe-
tes, immunocompromised status, and alcoholism [5, 9, 
10]. Moreover, it is believed that approximately 1  mil-
lion bacilli are required to cause infection through oral 
ingestion [11]. The patient in our case was 61 years old, 
had an underlying liver disease and diabetes, and was 

Fig. 3 Fifteen hours after admission: Progression of the skin lesions in both legs

Fig. 4 Histopathological findings: Swollen muscle fibers, dissolved necrotic sarcoplasm, high bacterial concentration in the muscle and 
surrounding adipose tissue, extensive infiltration of acute and chronic inflammatory cells, and dilated blood vessels with congested vasculitis. A 
Hematoxylin and eosin (H&E) stain, ×100. B H&E stain, ×400
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at a high risk of infection. In addition, the man had a 
history of esophageal varix, which most likely indicates 
that he had portal hypertension, and that he may have 
had vascular ulceration in the gastrointestinal tract, 
making V. vulnificus more likely to enter the blood-
stream and cause bacteremia on consumption of con-
taminated seafood. V. vulnificus disseminates from the 
gastrointestinal tract to the bloodstream, leading to the 
rapid development of primary sepsis. This may explain 
why only our patient developed primary sepsis 3  days 
after consuming seafood, although all his family mem-
bers consumed the same diet.

Infection with this pathogen can result in three major 
discernible manifestations: primary sepsis, wound infec-
tions, and gastrointestinal diseases [1, 12]. Primary sepsis 
usually manifests as an acute symptom of systemic infec-
tion; it occurs within 24–48 h of ingesting the microor-
ganism and often begins with prodromal symptoms, 
including watery diarrhea, fever, chills, nausea, vomit-
ing, and abdominal pain, followed by skin lesions [9]. 
Typical skin lesions include local or flaky erythema and 
ecchymosis, blood blisters with exudation, necrosis and 
cellulitis, necrotising fasciitis, and muscle inflamma-
tion [13]. The wound infections due to V. vulnificus can 
progress to necrotizing soft-tissue infections [14]. The 
contact history of patients with a rapid onset of celluli-
tis can alert clinicians to a differential diagnosis of soft-
tissue infection with V. vulnificus (contact with seawater 
or raw seafood) or Aeromonas species (contact with fresh 
or brackish water, soil, or wood) [15]. In addition, sepsis 
progresses rapidly, and most patients experience shock 
with hypotension at the time of hospital arrival.

In the present case, the patient presented with pain in 
both lower legs as the chief complaint. We did not detect 
any other prodromal symptoms; therefore, diagnosis was 
challenging until the development of the characteristic 
bullae. Despite the inapparent or atypical presentation, 
there were some indicators of infection. His blood pres-
sure was slightly low, and laboratory examination find-
ings suggested infection; these may indicate septic shock. 
Reddish patches on the right ankle, elevated d-dimer, and 
coagulation dysfunction may indicate progression to dis-
seminated intravascular coagulation. Moreover, elevated 
creatine kinase may signify rhabdomyolysis. We should 
obtain critical information quickly when treating patients 
with suspected limb infections, which can help identify 
patients with life-threatening limb infections at an early 
stage.

Antibiotic therapy and debridement are the most 
effective methods for the treatment of necrotizing myo-
fascitis caused by V. vulnificus infection. A recent study 
suggested that for patients presenting with septic shock 
with a recent history of raw seafood consumption, treat-
ment with doxycycline or ciprofloxacin for appropri-
ate coverage of V. vulnificus and gram-negative resistant 
organisms should commence while awaiting microbio-
logical cultures. Once a diagnosis of V. vulnificus sep-
ticemia is confirmed, treatment can be safely changed to 
ceftriaxone combined with doxycycline or ciprofloxacin 
[16]. Early debridement plays a vital role in improving 
the prognosis of patients with V. vulnificus infection [17]. 
In the present case, after the occurrence of bullae, even 
with sensitive antibiotic treatment and surgical interven-
tion, the patient died. The patient may have died owing 

Fig. 5 Day 4 after admission: progression of tissue necrosis to the thigh



Page 6 of 6Di et al. BMC Infectious Diseases          (2022) 22:670 

to not only delayed diagnosis and treatment but also the 
patient’s medical condition.

In conclusion, V. vulnificus is a deadly and oppor-
tunistic human pathogen that usually infects humans 
through seafood consumption or direct contact with 
open wounds. Infection with this pathogen can rap-
idly progress to septic shock and even death. Therefore, 
early culture and diagnosis are crucial. Our case alerts 
clinicians to a possible V. vulnificus infection in patients 
with an unclear infection status, who experience pain of 
unknown origin in the lower legs, especially if the patient 
has hypotensive shock, leukopenia, hypoalbuminemia, 
coagulation dysfunction, increased creatine kinase, or 
underlying liver disease and diabetes.

Abbreviation
V. vulnificus: Vibrio vulnificus.

Acknowledgements
We would like to thank Editage (www. edita ge. cn) for English language editing.

Author contributions
WD and YG participated in the design of the study, contributed to the acquisi-
tion of data, and wrote the final draft of the manuscript. JC and HY edited 
the first draft of the manuscript. XC and HS participated in the investigation 
process, data curation and formal analysis of the work. ZF, BF, GG, RD, and CS 
participated in the investigation process and data curation. All authors read 
and approved the final manuscript.

Funding
The present study was supported by the Research Foundation of Binzhou 
Medical University (BY2015KYQD23 and BY2015KJ01), Shandong Province 
Traditional Chinese Medicine Development Plan (2019-0515).

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author (Yong Gao).

Declarations

Ethics approval and consent to participate
This study was approved by the Ethical Committee of Binzhou Medical Univer-
sity hospital (Approval number: LW-006).

Consent for publication
Written informed consent was obtained from the patient’s family for publica-
tion of this case report and any accompanying images. A copy of the written 
consent is available for review by the Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Pain, Binzhou Medical University Hospital, Binzhou 256603, 
China. 2 Department of Rehabilitation Medicine, Binzhou Medical University 
Hospital, Binzhou 256603, China. 3 Department of Intensive Care Unit, Binzhou 
Medical University Hospital, Binzhou 256603, China. 4 Department of Foot 
and Ankle Surgery, Binzhou Medical University Hospital, Binzhou 256603, 
China. 

Received: 8 January 2022   Accepted: 28 July 2022

References
 1. Chuang YC, Young CD, Chen CW. Vibrio vulnificus infection. Scand J Infect 

Dis. 1989;21:721–6.
 2. Hollis DG, Weaver RE, Baker CN, Thornsberry C. Halophilic Vibrio species 

isolated from blood cultures. J Clin Microbiol. 1976;3:425–31.
 3. Motes ML, DePaola A, Cook DW, Veazey JE, Hunsucker JC, Garthright 

WE, et al. Influence of water temperature and salinity on Vibrio vulnificus 
in Northern Gulf and Atlantic Coast oysters (Crassostrea virginica). Appl 
Environ Microbiol. 1998;64:1459–65.

 4. Menon MP, Yu PA, Iwamoto M, Painter J. Pre-existing medical condi-
tions associated with Vibrio vulnificus septicaemia. Epidemiol Infect. 
2014;142:878–81.

 5. Shapiro RL, Altekruse S, Hutwagner L, Bishop R, Hammond R, Wilson S, 
et al. The role of Gulf Coast oysters harvested in warmer months in Vibrio 
vulnificus infections in the United States, 1988–1996. Vibrio Working 
Group. J Infect Dis. 1998;178:752–9.

 6. Rajkowski KT, Rice EW. Growth and recovery of selected gram-negative 
bacteria in reconditioned wastewater. J Food Prot. 2001;64:1761–7.

 7. Kitamura C, Yamauchi Y, Yamaguchi T, Aida Y, Ito K, Ishizawa Y, et al. Suc-
cessful treatment of a case of necrotizing fasciitis due to Vibrio vulnificus 
in a cold climate in Japan. Intern Med. 2016;55:1007–10.

 8. Haq SM, Dayal HH. Chronic liver disease and consumption of raw oysters: 
a potentially lethal combination—a review of Vibrio vulnificus septicemia. 
Am J Gastroenterol. 2005;100:1195–9.

 9. Tacket CO, Brenner F, Blake PA. Clinical features and an epidemiological 
study of Vibrio vulnificus infections. J Infect Dis. 1984;149:558–61.

 10. Dechet AM, Yu PA, Koram N, Painter J. Nonfoodborne Vibrio infections: 
an important cause of morbidity and mortality in the United States, 
1997–2006. Clin Infect Dis. 2008;46:970–6.

 11. Andrews LS, Park DL, Chen YP. Low temperature pasteurization to reduce 
the risk of vibrio infections from raw shell-stock oysters. Food Addit 
Contam. 2000;17:787–91.

 12. Chuang YC, Yuan CY, Liu CY, Lan CK, Huang AH. Vibrio vulnificus infection 
in Taiwan: report of 28 cases and review of clinical manifestations and 
treatment. Clin Infect Dis. 1992;15:271–6.

 13. Leng F, Lin S, Wu W, Zhang J, Song J, Zhong M. Epidemiology, pathoge-
netic mechanism, clinical characteristics, and treatment of Vibrio vul-
nificus infection: a case report and literature review. Eur J Clin Microbiol 
Infect Dis. 2019;38:1999–2004.

 14. Sartelli M, Coccolini F, Kluger Y, Agastra E, Abu-Zidan FM, Abbas AES, et al. 
WSES/GAIS/WSIS/SIS-E/AAST global clinical pathways for patients with 
skin and soft tissue infections. World J Emerg Surg. 2022;17:3.

 15. Tsai YH, Hsu RW, Huang TJ, Hsu WH, Huang KC, Li YY, et al. Necrotizing 
soft-tissue infections and sepsis caused by Vibrio vulnificus compared 
with those caused by Aeromonas species. J Bone Joint Surg Am. 
2007;89:631–6.

 16. Trinh SA, Gavin HE, Satchell KJF. Efficacy of ceftriaxone, cefepime, doxy-
cycline, ciprofloxacin, and combination therapy for Vibrio vulnificus food-
borne septicemia. Antimicrob Agents Chemother. 2017;61:e01106-17.

 17. Stevens DL, Bryant AE. Necrotizing soft-tissue infections. N Engl J Med. 
2017;377:2253–65.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.editage.cn

