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CASE REPORT

Case report: post‑salmonellosis abscess 
positive for Salmonella Oranienburg
Brenda M. Castlemain1*   and Brian D. Castlemain2 

Abstract 

Background:  Salmonella gastroenteritis is a self-limited infection in immunocompetent adults. Salmonella Oranien-
burg is a serovar that has recently caused outbreaks of gastroenteritis traced to contact with a pet turtle. Extraintes-
tinal focal infections (EFIs) with invasive Salmonella have been reported uncommonly, examples of which include 
mycotic aneurysm and spinal osteomyelitis.

Case presentation:  The patient is an otherwise healthy 39-year-old male with sleep apnea presenting with pain and 
swelling in the left anterior chest wall several months after an episode of Salmonella gastroenteritis and bacteremia 
which was treated successfully with intravenous (IV) antibiotics. He was found to have a costochondral joint abscess 
with operative cultures positive for S. Oranienburg, a serovar reported to have been associated with pet turtles and 
onions in recent CDC and FDA news releases. Of note, the joint abscess began development 2–3 months after his epi-
sode of Salmonella bacteremia. At the time of surgical treatment, nearly 6 months had passed since the initial episode 
of gastroenteritis and bacteremia.

Conclusions:  Delayed development of a sternocostal joint abscess after Salmonella bacteremia in an otherwise 
healthy adult male is an unusual presentation. The patient had two different exposures: a fast food chicken lunch 
and a pet turtle at home. Extraintestinal focal infections with invasive Salmonella are very uncommonly reported in 
healthy adult patients treated in developed countries. To our knowledge, we report this sequala for the first time.

Keywords:  Salmonella Oranienburg, Extraintestinal, Abscess, Bacteremia, Turtle

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Non-typhoidal Salmonella (NTS) infection generally 
results in a self-limited diarrheal disease in immunocom-
petent patients. Invasive disease (iNTS) is uncommon 
in developed countries but is highly reported in parts of 
sub-Saharan Africa. It is estimated that about 3.4 mil-
lion cases of iNTS occur annually with around 681,316 
deaths, 2/3 of which are children under the age of 5 [1]. 
Salmonella bacteremia is rare in immunocompetent 
patients, with an estimated 5% of patients developing this 
complication [2, 3]. Extraintestinal Salmonella infection 

is even more uncommon, though several cases have been 
reported- the majority in children or immunocompro-
mised adults [4–8]. The development of a retroperito-
neal abscess in a pediatric patient has been reported and 
speculated to have been the result of Salmonella pen-
etration of the intestinal wall and lymphatic travel to the 
retroperitoneal nodes [5]. Here we describe a Salmonella 
infected sternocostal joint abscess that began develop-
ment 2–3 months after Salmonella gastroenteritis treated 
successfully with intravenous antibiotics in an otherwise 
healthy patient.

Case presentation
The patient is a 39-year-old male with medical history 
of obstructive sleep apnea who presented in February of 
2021 with progressive left anterior chest wall pain and 
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a fluctuant mass in that region. The patient, who had a 
pet turtle at home, developed crampy abdominal pain 
and diarrhea about 12 h after eating a fast-food chicken 
meal in September 2020. Within a week of that episode, 
he was admitted at a local hospital with fever and chills 
and admitted to be treated for Salmonella Oranienburg 
sepsis. Sensitivities were found to be to ampicillin, cef-
triaxone, ciprofloxacin, levofloxacin and trimethoprim/
sulfamethoxazole. He was treated with a 5-day course of 
IV levofloxacin and metronidazole, then a 10-day course 
of twice-daily ciprofloxacin. He recovered, but in Novem-
ber of 2020, he noticed progressive discomfort in the left 
anterior chest wall with point tenderness in the region of 
the fourth sternocostal joint. Anti-inflammatory medica-
tions reportedly kept the pain manageable, but he noted a 
gradually increasing firm but fluctuant lump in that area.

A CT scan of the chest was performed (Fig. 1a and b) 
and the patient was referred to the cardiothoracic surgery 
service for evaluation. Needle aspirate of the area failed 
to reveal a bacterial source or other histological abnor-
mality, and the patient was taken to the operating room 
for exploration. At operation, a small discrete purulent 
collection was noted deep to the fourth sternocostal joint 
and wide debridement was undertaken with wound vac 
placement. Operative cultures revealed S. Oranienburg. 
Sensitivities for this isolate included ampicillin, ceftriax-
one and sulfamethoxazole/trimethoprim. These isolates 
were not genetically compared to the blood sample taken 
from the bacteremia episode. The patient received IV cef-
triaxone through a peripheral line for 6 weeks following 
his surgery. The wound closed within a month, and the 
patient made a full recovery several months after his sur-
gery. Of note, the patient did not have positive stool cul-
tures at any point during his illness.

Discussion
Despite advances in individual and community-based 
sanitation, salmonellosis remains an endemic problem in 
most industrialized countries. The CDC estimates Sal-
monella cases at 1.35 million a year in the United States. 
Among those cases, there are 26,500 hospitalizations 
and 420 deaths [9]. Food is the source of infection in the 
majority of those cases. Eggs and poultry seem to be the 
more common food vectors, but most contaminated food 
items can become transmission agents.

The CDC has investigated multiple Salmonella out-
breaks in the United States in which contact with a turtle 
was a common exposure [9]. In fact, small pet turtles are 
reported by the CDC as the source of a Salmonella out-
break every year for the past 5 years. [10] The 2019 pet 
turtle outbreak identified Salmonella Oranienburg as the 
culprit serovar [10, 11]. A recent outbreak concluding in 
October of 2021 was traced to onions from a single farm 

in Mexico and Salmonella Oranienburg was identified as 
the source of outbreak [12, 13]. Other sources of recent 
outbreak include salami sticks, Italian-styled meats, sea-
food and pre-packaged salads.

Salmonella infection most commonly presents as a gas-
troenteritis, but subacute and remote sequelae have a vast 
array of presentations. Immunocompromised individuals 
may be at increased risk for serious initial infection and 
long-term sequelae. Also at risk are patients in develop-
ing countries where sanitation measures and healthcare 
access are limited, posing barriers to effective antibiotic 
treatment. Extraintestinal focal infections (EFI) of NTS 
have been reported uncommonly with unclear risk fac-
tors. Several examples of EFIs include mycotic aneurysm, 
pleuropulmonary infection and spinal osteomyelitis [2]. 
A Salmonella Enteritidis infected sternal abscess was 
reported in a healthy 6-year-old, but this patient had no 
gastrointestinal symptoms before or during their disease 
course [14].

The case reported here is notable for several reasons. 
To begin, the patient is a young and healthy individual 

a. Sagittal CT scan; abscess indicated by white line

b. Axial CT scan; abscess indicated by white line 
Fig. 1  a Sagittal CT scan; abscess indicated by white line. b Axial CT 
scan; abscess indicated by white line
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with no known history of gastrointestinal disease. His 
invasive infection with Salmonella was treated with a 
full course of antibiotics and the patient had negative 
blood cultures upon discharge. His chest wall discom-
fort did not begin until 2–3 months after completion of 
his antibiotic therapy. By the time he underwent surgical 
debridement, nearly 6 months had passed since his initial 
presentation with Salmonella bacteremia. We speculate 
that a small focus of bacteria seeded the costochondral 
joint space during initial infection and grew slowly in the 
low-oxygen environment. However, the time course is 
befuddling, and to our knowledge, a novel presentation. 
Although the pet turtle exposure is likely coincidental, we 
acknowledge here the relationship between Salmonella 
Oranienburg and small shelled reptiles. The pet turtle 
was not tested for Salmonella and could be a source of 
reinfection.

The patient in our study consumed a fast-food chicken 
meal 1  week prior to the onset of his gastrointestinal 
symptoms. Although this exposure was most likely the 
vector, other sources of infection must be considered. 
Salmonella was found to be present in 80% of water sam-
ples taken from the rivers of Culiacan Valley in North-
western Mexico, with Salmonella Oranienburg being the 
most frequently isolated serotype [15]. The patient in our 
study resides in Alamogordo, New Mexico, home to the 
Tularosa basin of the Rio Grande river. While E Coli has 
been identified as the most prominent bacterium in Rio 
Grande waters, Salmonella contamination forces, such 
as agriculture and human waste, can be at play in any 
large body of water [16]. It is certainly a possibility that 
the patient in our case encountered a waterborne source 
of contamination. Other contaminated food items could 
have caused the infection. Although less likely, physical 
contact with the pet turtle without proper hand washing 
could also have introduced the bacterium.

In searching the literature, we encountered very few 
cases describing extraintestinal focal infections with 
Salmonella occurring in a developed hospital setting 
in a young, healthy adult individual without comorbid 
health conditions. A case out of Australia described a 
young, healthy individual with hemorrhagic cystitis 
caused by S. Oranienburg, with exposure likely result-
ing from Salmonella gastroenteritis from an extended 
trip to South America. Of note, the spread from the 
gastrointestinal to genitourinary system, particularly in 
the case of profuse diarrhea, is not uncommon [17–19]. 
Similarly, another case reports the development of an 
S. Oranienburg positive renal abscess an immunocom-
petent child in Taiwan. Again, this child was reported 
to have gastrointestinal symptoms 1  week prior to 
increasingly severe flank pain and fever, indicating 
that Salmonella gastroenteritis resulting in ascending 

genitourinary tract was likely the source of infection 
[20]. Our case describes a route of spread that cannot 
be traced with such ease. In addition, the prolonged 
period between initial infection with Salmonella and 
the appearance of a costochondral mass suggests that 
the two episodes could possibly be unrelated.

This study is limited by our need to speculate—we are 
unsure of the pathogenesis of the abscess described and 
can only formulate a hypothesis. The study is also lim-
ited by the extended period of time between the initial 
presentation with gastroenteritis and the described pres-
entation with chest wall discomfort. We are not privy to 
any extraneous risk factors the patient may have encoun-
tered. For example, the patient may have been scratched 
by his pet turtle unknowingly, thus inoculating the skin 
with bacteria. The patient reported minimal contact with 
the turtle, but we cannot be certain. With recent news 
releases detailing outbreaks of Salmonella Oranienburg, 
we believe our case report is timely and relevant.

Our patient is a healthy 39-year-old male without sig-
nificant medical illness or ongoing conditions that would 
have contributed to his infection. His family did have a 
pet turtle with which he had minimal contact. The incit-
ing event which exposed him to the bacteria seems to 
have been eating chicken at a fast-food restaurant from 
which he developed gastroenteritis-like symptoms 
shortly thereafter. Of note, an interesting sequela of our 
patient’s infection was his development of a sternocostal 
joint abscess 2 or 3 months after his initial bout of infec-
tion. To our knowledge, we report this particular sequela 
here for the very first time. He was apparently asymp-
tomatic from the time of his initial infection to the time 
period where he developed the somewhat fluctuant mass 
up his chest wall. The infection was treated with open 
debridement and IV antibiotics. The patient made a full 
recovery and is infection-free and doing well over a year 
from his initial infection.

Abbreviations
EFI: Extraintestinal focal infections; IV: Intravenous; CDC: Center for Disease 
Control and Prevention; FDA: Food and drug administration; NTS: Non-
typhoidal Salmonella; iNTS: Invasive non-typhoidal Salmonella; CT: Computed 
tomography.

Acknowledgements
Not applicable.

Authors’ contributions
BMC wrote the introduction, discussion, conclusion. BDC wrote the case. All 
authors have read and approved the manuscript.

Funding
This study was conducted without funding.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or 
analyzed during the current study.



Page 4 of 4Castlemain and Castlemain ﻿BMC Infectious Diseases          (2022) 22:337 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Declarations

Ethics approval and consent to participate
This case report is in accordance with the ethical standards of the University 
of New Mexico.

Consent for publication
Written consent for publication was obtained from the described patient.

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

Author details
1 University of New Mexico, 2211 Lomas Blvd NE, Albuquerque, NM 87106, 
USA. 2 New Mexico Heart Institute, University of New Mexico, 2211 Lomas Blvd 
NE, Albuquerque, NM 87106, USA. 

Received: 5 October 2021   Accepted: 25 February 2022

References
	1.	 Balasubramanian R, Im J, Lee JS, Jeon HJ, Mogeni OD, Kim JH, Rakotozan-

drindrainy R, Baker S, Marks F. The global burden and epidemiology of 
invasive non-typhoidal Salmonella infections. Hum Vaccin Immunother. 
2019;15(6):1421–6.

	2.	 Chen PL, Chang CJ, Wu CJ. Extraintestinal focal Infectious in adults with 
nontyphoid Salmonella bacteremia: predisposing factors and clinical 
outcome. J Intern Med. 2007;261(1):91–100.

	3.	 Subburaju N, Sankar J, Putlibai S. Non-typhoidal Salmonella bacteremia. 
Indian J Pediatr. 2018;85(9):800–2.

	4.	 Altaf A, Tunio N, Tunio S, Zafar MR, Bajwa N. Salmonella urinary tract infec-
tion and bacteremia following non-typhoidal Salmonella gastroenteritis: 
an unusual presentation. Cureus. 2020;12(12):e12194.

	5.	 Katsuno S, Ando H, Seo T, Shinohara T, Ochiai K, Ohta M. A case of ret-
roperitoneal abscess caused by Salmonella Oranienburg. J Pediatr Surg. 
2003;38(11):1693–5.

	6.	 Thomas GC. Salmonella. Nelson Textbook of Pediatrics (ed 16). Philadel-
phia, PA, Saunders, 2000, pp 842–845.

	7.	 Banky JP, Ostergaard L, Spelman D. Chronic relapsing Salmonella osteo-
myelitis in an immunocompetent patient: case report and literature 
review. J Infect. 2002;44:44–7.

	8.	 Picillo U, Italian G, Marcialis MR, et al. Bilateral femoral osteomyelitis with 
knee arthritis due to Salmonella enteritidis in a Patient with systemic 
lupus erythematosus. Clin Rheumatol. 2001;20:53–6.

	9.	 Center for Disease Control and Prevention (CDC). Salmonella. Center for 
Disease Control and Prevention. Updated date August 21, 2021. Accessed 
September 2, 2021. https://​www.​cdc.​gov/​Salmo​nella/​index.​html.

	10.	 Center for Disease Control and Prevention (CDC). Salmonella Infections 
linked to Pet Turtles. Center for Disease Control and Prevention. Updated 
date January 9, 2020. Accessed September 2, 2021. https://​www.​cdc.​gov/​
Salmo​nella/​orani​enburg-​10-​19/​index.​html.

	11.	 Food and Drug Administration. Pet Turtles: Cute but Commonly Contami-
nated with Salmonella. Food and Drug Administration. Updated February 
2, 2021. Accessed September 2, 2021. https://​www.​fda.​gov/​consu​mers/​
consu​mer-​updat​es/​pet-​turtl​es-​cute-​commo​nly-​conta​minat​edSal​monel​
la#:​~:​text=​These%​20four%​20out​breaks%​20were%​20tra​ced,they%​
20had%​20to%​20be%​20hos​pital​ized.

	12.	 Center for Disease Control and Prevention (CDC). Salmonella Outbreak 
Linked to Onions. Center for Disease Control and Prevention. Updated 
November 16, 2021. Accessed December 3, 2021.

	13.	 Investigation Notice. September 24, 2021. Accessed September 28, 2021. 
Center for Disease Control and Prevention. https://​www.​cdc.​gov/​Salmo​
nella/​orani​enburg-​09-​21/​detai​ls.​html.

	14.	 Minohara Y, Kato T, Chiba M. A rare case of Salmonella soft-tissue abscess. 
J Infect Chemother. 2002;8(2):185–6. https://​doi.​org/​10.​1007/​s1015​60200​
033.

	15.	 Jiménez M, Martinez-Urtaza J, Rodriguez-Alvarez MX, Leon-Felix J, Chai-
dez C. Prevalence and genetic diversity of Salmonella spp. in a river in a 
tropical environment in Mexico. J Water Health. 2014;12(4):874–84.

	16.	 Mendoza J, Botsford J, Hernandez J, et al. Microbial contamination and 
chemical toxicity of the Rio Grande. BMC Microbiol. 2004;4:17.

	17.	 Teh J, Quinlan M, Bolton D. Salmonella Oranienburg hemorrhagic cystitis 
in an immunocompetent young male. JMM Case Rep. 2017;4(8)

	18.	 Gremillion MDH, Geckler MR, Ellenbogen C. Salmonella abscess: a poten-
tial nosocomial hazard. Arch Surg. 1977;112(7):843–5. https://​doi.​org/​10.​
1001/​archs​urg.​1977.​01370​07005​7007.

	19.	 Lin C, Patel S. Salmonella prostatic abscess in an immunocompetent 
patient. Cureus. 2020;12(7):e9122.

	20.	 Poh CWM, Seah XFV, Chong CY, et al. Salmonella renal abscess in an 
immunocompetent child: case report and literature review. Glob Pediatr 
Health. 2021;8:2333.

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

https://www.cdc.gov/Salmonella/index.html
https://www.cdc.gov/Salmonella/oranienburg-10-19/index.html
https://www.cdc.gov/Salmonella/oranienburg-10-19/index.html
https://www.fda.gov/consumers/consumer-updates/pet-turtles-cute-commonly-contaminatedSalmonella#:~:text=These%20four%20outbreaks%20were%20traced,they%20had%20to%20be%20hospitalized
https://www.fda.gov/consumers/consumer-updates/pet-turtles-cute-commonly-contaminatedSalmonella#:~:text=These%20four%20outbreaks%20were%20traced,they%20had%20to%20be%20hospitalized
https://www.fda.gov/consumers/consumer-updates/pet-turtles-cute-commonly-contaminatedSalmonella#:~:text=These%20four%20outbreaks%20were%20traced,they%20had%20to%20be%20hospitalized
https://www.fda.gov/consumers/consumer-updates/pet-turtles-cute-commonly-contaminatedSalmonella#:~:text=These%20four%20outbreaks%20were%20traced,they%20had%20to%20be%20hospitalized
https://www.cdc.gov/Salmonella/oranienburg-09-21/details.html
https://www.cdc.gov/Salmonella/oranienburg-09-21/details.html
https://doi.org/10.1007/s101560200033
https://doi.org/10.1007/s101560200033
https://doi.org/10.1001/archsurg.1977.01370070057007
https://doi.org/10.1001/archsurg.1977.01370070057007

	Case report: post-salmonellosis abscess positive for Salmonella Oranienburg
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Acknowledgements
	References


