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Abstract 
Introduction: Non-cholera Vibrio spp. can cause intestinal and extraintestinal infections. Wound 

infection with V. mimicus is rare and has not been previously documented to occur following 

orthopedic surgery.  

Case presentation: A 61-year-old female with poorly differentiated large cell neuroendocrine tumor of 

the proximal humerus diagnosed in 2023. Patient underwent left humerus tumor resection and 

intramedullary nailing. On follow-up, tumor girth was increasing, and wound was healing. The patient 

was started on radiotherapy followed by chemotherapy. At 2.5 months postop, wound was draining and 

V. mimicus was identified from cultures; she was started on antibiotics. 

Conclusions: Vibrio spp. associated infections are expected to increase worldwide, especially in the 

context of higher temperatures and ongoing global warming. This case raises concern about water 

contamination as a source of wound infection. 
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Introduction 

Vibrios are gram-negative rod-shaped organisms that include over 100 identified species, 12 

of which been isolated from humans (Baker, brehm). The latter are aquatic bacteria that 

inhabit a wide variety of warm estuarine and marine environments (Brehm). The number of 

Vibrio strains isolated from human infections increase during summer months as reported by 

CDC (Newton, weis).  

General categorization of Vibrio spp. include toxin-producing serogroups O1 and O139 of V. 

cholera. Ingestion through water or food can cause endemic and epidemic cholera, a severe 

acute secretory diarrheal illness. However, non-cholera Vibrio spp. are halophilic species 

associated with variable range of gastroenteritis, wound infections and septicemia; they are 

transmitted through traumatic exposure to contaminated sea or brackfish water, or 

consumption of raw/undercooked seafood (Dechet, Araj).  

A couple of non-cholera Vibrio spp., such as V. albensis and V. fluvialis have been 

previously reported from our medical center as causes of non-gastrointestinal infection (Araj, 

Ghazal, Usta). To the best of our knowledge, there has been no previous reports on V. 

mimicus infection following orthopedics surgery. Thus, the theme of this first case 

presentation.  

 

Case presentation 

A 61-year-old female known to have liver cirrhosis secondary to hepatitis C infection, 

though not on treatment, in addition to hepatosplenomegaly and history of chronic anemia 

and thrombocytopenia. She presented in September 2023 for chronic left upper extremity 

pain that worsened 1 month prior to presentation. She reported severe pain that starts at the 

shoulder and radiates distally, necessitating immobilization and became refractory to pain 

medications. She denies an incident of fall or trauma, but reports history of pallor, fatigue 

and 10 kilograms weight loss over the preceding year. On physical examination, she was 

tender to palpation of the humerus with limited shoulder range of motion and decreased 

biceps flexion strength and decreased left hand grip strength. 

Investigation was initiated by hematology/oncology team to rule out multiple myeloma, 

lymphoma or an underlying metastatic disease. Blood tests showed normal tests, without 

evidence of multiple myeloma. Xray of the humerus showed large lytic lesion eroding 

humerus diaphysis (Figure 1).  
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MRI revealed proximal humerus large lytic ovoid lesion of 

bright intensity on T2 (Figures 2). Ct guided biopsy of lesion 

was performed; histology revealed large cells with 

hyperchromatic nuclei arranged in small lobules with 

moderate nuclear atypia. Pathology showed poorly 

differentiated carcinoma with positive CD56 and 

pancytokeratin markers but negative CK7, CK20, TTF1, 

CD99, and P40 markers; consistent with large cell 

neuroendocrine tumor. Positron emission tomography (PET) 

scan performed to identify a primary origin did not reveal a 

metastatic disease and showed a large ill-defined expansile 

lesion in left proximal humerus 8.5cm*8.9cm*7.8 cm with 

large extraosseous soft tissue component (Figure 3). 

Discussion between medical team and the patient/family 

yielded a decision to proceed with surgical intervention. 

Preoperative laboratory tests showed elevated prothrombin 

time (PPT) 17.5, normal partial thomboplastin time (PTT) 

32.9, hemoglobin 8.6/hematocrit 26 and platelet count 

61900. Patient underwent left humerus tumor resection and 

intramedullary nailing, as seen in Figure 4. Intraoperatively, 

partial resection of the lesion was performed and yielded 

around 500cc of bloody jelly like material. Patient had a 

smooth in-hospital course having tolerated procedure well 

and received 2 platelet transfusions, 2 fresh frozen plasma, 

and 3 packed red blood cells transfusions. Wound was clean 

and had healed nicely on follow-up when sutures were 

removed. Pathology, previously taken intraoperatively, 

showed large cell neuroendocrine tumor.  

The wound was healing but patient was still in pain from 

increase in tumor girth. Radiotherapy was discussed with 

patient for local control and started at 6 weeks 

postoperatively. However, on follow-up at 7 weeks, 

hematoma was noted under the skin; it was drained and was 

noticed to be abutting the necrotic tumor. At 8 weeks, 

patient was started on chemotherapy regimen: etoposide and 

cisplatin. At 2.5 months postop, wound was still draining 

despite less than before and specimens were taken in clinic 

setting.  

In this case, the culture collected from this patient were 

submitted to the clinical microbiology laboratory for 

bacterial, mycobacterial and fungal cultures. Vibrio mimicus 

was recovered and identified by Matrix-Assisted Laser 

Desorption/Ionization Time of Flight (MALDI-TOF) system 

(Bruker Daltonik, GmbH, Bremen, Germany). 

Antimicrobial susceptibility testing was done based on CDC 

recommendation which include testing for: 

chloramphenicol, ampicillin, trimethoprim 

sulfamethoxazole, tetracycline and nalidixic acid (CDC). 

The strain was susceptible to all the tested agents. As such 

patient was started on Augmentin and her regimen of 

chemotherapy treatment was resumed. 

 

Discussion 

This case report discloses a case of a surgical wound 

infected with Vibrio mimicus, an unusual organism that has 

not been previously reported in a patient with 

neuroendocrine tumor nor to cause wound infections 

following orthopedics surgery.  

Neuroendocrine tumors (NETs) are a heterogenous family 

of neoplasms that originate from cells belonging to the 

neuroendocrine system. Skeletal system involvement in 

patients with NETs is usually secondary to metastatic 

disease with the latter being a rare and late event (Sultana). 

This case report is unprecedented because our patient did 

not have a focus of primary NET with secondary metastasis 

but the tumor was solely identified in bone (humerus).  

V. mimicus was first identified in 1983 as a separate species 

(Tarcero). Similar to other Vibrio spp. V. mimicus inhabits 

marine water and can be found in fresh water as well. 

Several studies have identified high temperature, water 

salinity and dissolved oxygen as environmental factors that 

increase the abundance of Vibrio species in aquatic habitat 

(robles). Among the currently described species, the most 

frequent strains associated with human illnesses are V. 

cholera, V. vulnificus and V. parahaemolyticus (baker, 

janda).  

Ingestion of food contaminated with the V. mimicus results 

in severe diarrhea and gastroenteritis similar to the 

foodborne outbreaks that happened in Chiang Mai, Thailand 

and Washington State, USA (kay, chitov). Additionally, V. 

mimicus is also an uncommon cause of acute otitis media 

and wound infections after exposure to contaminated water 

(Blake, kay, yang). In addition, V. mimicus has been 

previously isolated from few patients following surgical 

intervention, though none of which had underwent an 

orthopedic surgery. In 2009, Skandalos et al. reported-on 

identification of V. mimicus from the wound of a mycotic 

abdominal aortic aneurysm in a patient who had a 1-week 

history of gastroenteritis (Skandalos). Yang et al. reported a 

polymicrobial infection of a burn wound following a 

firework explosion accident including V. mimicus and 

Aeromonas hydrophilia (yang).  

V. mimicus is an unknown cause of wound infection 

following orthopedic surgery; nonetheless, wound infected 

with other Vibrio spp. has been reported. Vibrio harveyi was 

previously reported to cause wound infection following 

traumatic leg amputation after a motorboat propeller injury 

in the Mediterranean Sea and as a cause of wound infection 

of an 11-year-old girl attacked by a shark (Brehm, Pavia). 

The ‘flesh eating bacterium’ Vibrio vulnificus is the most 

virulent Vibrio spp and has been reported to cause cellulitis, 

invasive rapidly spreading infections of the extremities, 

necrotizing fasciitis and can also cause compartment 

syndrome (Hui, Inoue, zaghi).  

Previous studies showed that all clinical and environmental 

V. mimicus isolates possessed virulence associated genes 

encoding toxins, such as hemolysin (VMH) which is 

different and at times a more important pathogenic factor 

than the cholera toxin, and can result in pathogenesis 

leading to wound infections (Shinoda). Hemolysin induces 

the creation of membranous pores in erythrocyte membranes 

causing hemolytic activity, also increases levels of 

adenosine triphosphate (ATP) and cyclic adenosine 

monophosphate (cAMP) thus increasing fluid accumulation 

which may explain increased continuous drainage at wound 

site in our patient (Li). 

Factors involved in the spread of V. mimicus infections 

include poor hygiene and inadequate sanitary conditions 

secondary to human activities and water contamination 

(Igbinosa, Usta). Unlike foodborne Vibrio infections, 

prevention of wound exposure to Vibrios may not be 

practical because wounds are exposed to marine and 

saltwater contaminated with these species and present in 

hospital and community water and wastewater (blake, 

Mavhungu).  

A couple of studies from our institution have reported on 

human infection with Vibrio spp. Ascribed to contaminated 

water in Lebanon. There are also several reports about wells 
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and underground water in Lebanon being contaminated by 

wastewater (zaatity). Increased groundwater salinity 

secondary to delayed rainy season and to mixing with sea 

water can possibly contribute to increase pathogen 

concentration and in turn human infection rates as in this 

report (Usta). Hence, in light of high fatality rates associated 

with wound infections secondary to Vibrio spp., early 

aggressive antimicrobial treatment remains crucial 

especially considering the recent increase in antimicrobial 

resistance against different Vibrio spp (Bier, Lee). In our 

case, the recovered V. mimicus showed uniform 

susceptibility to all tested antimicrobial agents; thus, making 

the treatment used effective to eradicate the infection.  

 

 
 

Fig 1: Xray of left humerus preoperatively showing large lytic 

lesion eroding the proximal humeral diaphysis with wide zone of 

transition and sparing of the humeral head and neck that extends 

for 7.7 cm craniocaudally with a large ill-defined soft tissue mass 

and extension and is highly suggestive of malignant bone lesion, 

possibly metastatic. 

 

 
 

Fig 2: MRI of left humerus preoperatively showing large lytic 

lesion eroding the proximal humeral diaphysis with wide zone of 

transition and extending into the soft tissue of high intensity on T2-

weighted image; highly suggestive of malignant bone lesion, 

possibly metastatic. 

 
 

Fig 3: Positron emission tomography (PET) scan showing large ill-

defined radiotracer avid expansile lesion in the left humerus with a 

large extraosseous soft tissue component 8.5 x 8.9 x7.8 cm in size, 

appears to be malignant. 

 

 
 

Fig 4: Xray of left humerus postoperatively showing fixation with 

a long intramedullary nail and screws in good position and the 

proximal and distal fragments aligned in addition to large defect at 

the proximal to mid humeral shaft from aggressive tumor and post 

resection with significant cortical irregularity at the edges of both 

remnants of the humerus. 

  

Conclusion 

We report the first human infection with V. mimicus 

following orthopedic surgery and resection of 

neuroendocrine tumor of the bone. Vibrio spp. associated 
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infections are expected to increase worldwide especially in 

the context of higher temperatures and ongoing global 

warming. The relatively infrequent number of reported 

cases of infection with this organism may be due to 

underreporting or underdiagnosis. As such, this case 

suggests that physicians and microbiologists should be 

aware of variety of possible organisms to cause wound 

infections. It also raises the concern that water in the city of 

Beirut is a potential cause of infectious pathogens that 

contributes to morbidity and mortality in the absence of 

supervision and good sanitation, and the need for proper 

plan for water safety in this country.  

 

References 

1. Baker-Austin C, Oliver JD, Alam M, Ali A, Waldor 

MK, Qadri F, et al. Vibrio spp. infections. Nat Rev Dis 

Primers [Internet]. 2018;4(1):8. Available from: 

http://dx.doi.org/10.1038/s41572-018-0005-8 

2. Brehm TT, Berneking L, Rohde H, Chistner M, 

Schlickewei C, Sena Martins M, et al. Wound infection 

with Vibrio harveyi following a traumatic leg 

amputation after a motorboat propeller injury in 

Mallorca, Spain: A case report and review of literature. 

BMC Infect Dis [Internet]. 2020;20(1):104. Available 

from: http://dx.doi.org/10.1186/s12879-020-4789-2 

3. Newton A, Kendall M, Vugia DJ, Henao OL, Mahon 

BE. Increasing rates of Vibriosis in the United States, 

1996-2010: review of surveillance data from 2 systems. 

Clin Infect Dis [Internet]. 2012;54 Suppl 

5(suppl_5):S391-5. Available from:  

http://dx.doi.org/10.1093/cid/cis243 

4. Weis KE, Hammond RM, Hutchinson R, Blackmore 

CGM. Vibrio illness in Florida, 1998-2007. Epidemiol 

Infect [Internet]. 2011;139(4):591–8. Available from: 

http://dx.doi.org/10.1017/S0950268810001354 

5. Araj GF, Taleb R, El Beayni NK, Goksu E. Vibrio 

albensis: An unusual urinary tract infection in a healthy 

male. J Infect Public Health [Internet]. 2019;12(5):712–

3. Available from:  

http://dx.doi.org/10.1016/j.jiph.2019.03.018 

6. 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 [Internet]. 2008;46(7):970–976. Available from: 

http://dx.doi.org/10.1086/529148 

7. Ghazal S, Abou Dalle I, Beydoun S, Araj GF. Central 

Venous Access Device - Associated Blood Stream Dual 

Infection with Vibrio albensis and Aeromonas 

hydrophila. Lebanese Medical Journal. 2021;69(3). 

8. Usta J, Araj G, Taleb R. An unusual urinary tract 

infection caused by Vibrio fluvialis. J Infect Dev Ctries 

[Internet]. 2018;12(8):673–5. Available from: 

http://dx.doi.org/10.3855/jidc.9709 

9. CDC. Centers for disease control and prevention 

[Internet]. Cdc.gov. 2024 [cited 2024 Jun 15]. 

Available from: https://www.cdc.gov/ 

10. Sultana Q, Kar J, Verma A, Sanghvi S, Kaka N, Patel 

N, et al. A comprehensive review on neuroendocrine 

neoplasms: Presentation, pathophysiology and 

management. J Clin Med [Internet]. 2023;12(15):5138. 

Available from: http://dx.doi.org/10.3390/jcm12155138 

11. Tercero-Alburo JJ, González-Márquez H, Bonilla-

González E, Quiñones-Ramírez EI, Vázquez-Salinas C. 

Identification of capsule, biofilm, lateral flagellum, and 

type IV pili in Vibrio mimicus strains. Microb Pathog 

[Internet]. 2014;76:77–83. Available from: 

http://dx.doi.org/10.1016/j.micpath.2014.09.012 

12. Robles L, Félix A, Gomez-Gil E, Ramírez Q, Nevárez-

Martínez EI, Noriega-Orozco M. Relationship of 

aquatic environmental factors with the abundance of 

Vibrio cholerae, Vibrio parahaemolyticus, Vibrio 

mimicus and Vibrio vulnificus in the coastal area of 

Guaymas, Sonora, Mexico. J Water Health [Internet]. 

2013;11(4):700–12. Available from:  

http://dx.doi.org/10.2166/wh.2013.160 

13. Janda JM, Newton AE, Bopp CA. Vibriosis. Clin Lab 

Med [Internet]. 2015;35(2):273–88. Available from: 

http://dx.doi.org/10.1016/j.cll.2015.02.007 

14. Chitov T, Kirikaew P, Yungyune P, Ruengprapan N, 

Sontikun K. An incidence of large foodborne outbreak 

associated with Vibrio mimicus. Eur J Clin Microbiol 

Infect Dis [Internet]. 2009;28(4):421–424. Available 

from: http://dx.doi.org/10.1007/s10096-008-0639-7 

15. Kay MK, Cartwright EJ, Maceachern D, McCullough J, 

Barzilay E, Mintz E, et al. Vibrio mimicus infection 

associated with crayfish consumption, Spokane, 

Washington, 2010. J Food Prot [Internet]. 

2012;75(4):762–764. Available from: 

http://dx.doi.org/10.4315/0362-028X.JFP-11-410 

16. Blake PA. Vibrios on the half shell: What the walrus 

and the carpenter didn’t know. Ann Intern Med 

[Internet]. 1983;99(4):558–559. Available from: 

http://dx.doi.org/10.7326/0003-4819-99-4-558 

17. Yang A, Yassin M, Phan T. Vibrio mimicus wound 

infection in a burn patient [published correction appears 

in Radiol Case Rep. Radiol Case Rep [Internet]. 

2009;18(3):1348–1351. Available from: 

http://dx.doi.org/10.1016/j.radcr.2021.03.021 

18. Skandalos I, Christou K, Psilas A, Moskophidis M, 

Karamoschos K. Mycotic abdominal aortic aneurysm 

infected by Vibrio mimicus: Report of a case. Surg 

Today [Internet]. 2009;39(2):141–143. Available from: 

http://dx.doi.org/10.1007/s00595-008-3808-5 

19. Pavia AT. Vibrio carchariae Infection after a Shark 

Bite. Ann Intern Med [Internet]. 1989;111(1):85. 

Available from: http://dx.doi.org/10.7326/0003-4819-

111-1-85 

20. Hui KC, Zhang F, Komorowska-Timek E, Bloom H, 

Lineaweaver WC. Compartment syndrome of the 

forearm as the initial symptom of systemic Vibrio 

vulnificus infection. J Hand Surg Am [Internet]. 

1999;24(4):715–7. Available from: 

http://dx.doi.org/10.1053/jhsu.1999.0715 

21. Inoue H. Vibrio vulnificus infection of the hand. J 

Orthop Sci [Internet]. 2006;11(1):85–87. Available 

from: http://dx.doi.org/10.1007/s00776-005-0965-x 

22. Zaghi I, Tebano G, Vanino E, Vandi G, Cricca M, 

Sambri V, et al. Non-cholera Vibrio spp. invasive 

infections in the summer following May 2023 flood 

disaster in Romagna, Italy: A case series. Eur J Clin 

Microbiol Infect Dis [Internet]; c2024; Available from: 

http://dx.doi.org/10.1007/s10096-024-04842-7 

23. Shinoda S, Nakagawa T, Shi L, Bi K, Kanoh Y, 

Tomochika KI, et al. Distribution of virulence-

associated genes in Vibrio mimicus isolates from 

clinical and environmental origins. Microbiol Immunol 

[Internet]. 2004;48(7):547–551. Available from: 

http://dx.doi.org/10.1111/j.1348-0421.2004.tb03551.x 

https://www.orthocasereports.com/


International Journal of Case Reports in Orthopaedics https://www.orthocasereports.com 

~ 144 ~ 

24. Li Y, Okamoto K, Takahashi E, Miyoshi S-I, Shinoda 

S, Tsuji T, et al. A. hemolysin of Vibrio mimicus 

(VMH) stimulates cells to produce ATP and cyclic 

AMP which appear to be secretory mediators. 

Microbiol Immunol [Internet]. 2005;49(1):73–8. 

Available from: http://dx.doi.org/10.1111/j.1348-

0421.2005.tb03631.x 

25. Igbinosa EO, Okoh AI. Vibrio fluvialis: An unusual 

enteric pathogen of increasing public health concern. 

Int J Environ Res Public Health [Internet]. 

2010;7(10):3628–3643. Available from: 

http://dx.doi.org/10.3390/ijerph7103628 

26. Mavhungu M, Digban TO, Nwodo UU. Incidence and 

virulence factor profiling of Vibrio species: A study on 

hospital and community wastewater effluents. 

Microorganisms [Internet]. 2023;11(10). Available 

from: 

http://dx.doi.org/10.3390/microorganisms11102449 

27. Greenarea.me. [cited 2024 Jun 15]. Available from: 

http://greenarea.me/en/144930/protecting-

groundwaterpollution-lebanese-priority/. 

28. Bier N, Schwartz K, Guerra B, Strauch E. Survey on 

antimicrobial resistance patterns in Vibrio vulnificus 

and Vibrio cholerae non-O1/non-O139 in Germany 

reveals carbapenemase-producing Vibrio cholerae in 

coastal waters. Front Microbiol [Internet]. 2015;6. 

Available from: 

http://dx.doi.org/10.3389/fmicb.2015.01179 

29. Lee L-H, Ab Mutalib N-S, Law JW-F, Wong SH, 

Letchumanan V. Discovery on antibiotic resistance 

patterns of Vibrio parahaemolyticus in Selangor reveals 

carbapenemase producing Vibrio parahaemolyticus in 

marine and freshwater fish. Front Microbiol [Internet]. 

2018;9. Available from:  

http://dx.doi.org/10.3389/fmicb.2018.02513 

 
How to Cite This Article 

Hammad A, Araj G, Daaboul M, Hammad M, Merkabaoui HE, 

Saghieh S. Vibrio mimicus: A rare wound infection in a patient with 

neuroendocrine tumor of the humerus. International Journal of Case 

Reports in Orthopaedics. 2024;6(1):140-144. 

 

 

Creative Commons (CC) License 

This is an open access journal, and articles are distributed under the 

terms of the Creative Commons Attribution-NonCommercial-

ShareAlike 4.0 International (CC BY-NC-SA 4.0) License, which 

allows others to remix, tweak, and build upon the work non-

commercially, as long as appropriate credit is given and the new 

creations are licensed under the identical terms. 

https://www.orthocasereports.com/

