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A pain in the neck: Salmonella spp. as an
unusual cause of a thyroid abscess. A case
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Abstract

Background: Thyroid gland infections are rare. Their incidence is estimated to be less than 1% in
immunocompromised hosts. Most common pathogens isolated are Gram positive aerobic cocci. Infections with
Gram negative facultative aerobes such as Salmonella are rare.

Case presentation: A 55-year-old female with type II diabetes mellitus and a history of a colloid right thyroid lobe
nodule presented with neck pain and fever. She was found to have a thyroid abscess 2 weeks following a non-
specific diarrheal illness. A needle aspiration for symptomatic and diagnostic purposes was performed. Cultures
grew Salmonella enterica serotype Heidelberg. She was treated with a 12-week course of oral antibiotics and serial
aspiration.

Conclusion: A thyroid abscess is a rare occurrence; however, a high index of suspicion is required to make the
diagnosis. The management is directed at minimizing morbidity. The mainstay treatment is medical, but surgery is
sometimes necessary to achieve adequate source control, particularly when complications arise.
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Background
Thyroid infections are a rare entity because of the
unique anatomical location and physiological character-
istics the gland possesses [1, 2]. Acute Suppurative Thy-
roiditis (AST) is commonly seen in abnormal thyroid
glands. Another predisposing factor for this condition is
an immunocompromised state [3]. It is caused by bac-
terial pathogens, of which Gram-positive aerobes such as
Staphylococcus aureus and Streptococcus pyogenes are
the most common isolates [4–6]. Infections with Gram-
negative facultative aerobes such as Salmonella spp. are

rare, which could be life-threatening in immunocom-
promised patients.
Complications from the infection could range from re-

current laryngeal nerve injury, airway obstruction, sepsis,
and death [7–9]. Therefore, prompt diagnosis and
proper management can prevent such complications
[10]. In this manuscript, we report on a case of a thyroid
abscess due to Salmonella spp. in an immunocomprom-
ised patient. We also provide a retrospective review of
all cases of AST due to Salmonella spp. reported in the
English literature from January 1980 through December
2019 in the MEDLINE, EMBASE, and Scopus databases.
The search terms used were thyroid abscess, suppurative
thyroiditis, and salmonella.
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Case presentation
A 55-year-old woman presented to the emergency de-
partment with a chief complaint of acute onset right-
sided neck pain that developed over 12–24 h. The pain
was continuous and dull in nature, was felt in the right
anterior neck, was non-radiating, aggravated by neck ro-
tation, had no relieving factors, and was rated at 10/10
in severity. It was associated with a fever of 39.9 degrees
Celsius measured orally, diaphoresis, and chills. She de-
nied having any change in voice or difficulty in breathing
or swallowing. Her past medical history included mul-
tiple colloid cysts in her right thyroid lobe followed by
serial ultrasound (US), as well as other comorbidities
such as type II diabetes mellitus (DM), hypertension,
hypothyroidism, gastroesophageal reflux disease and dys-
lipidemia. Of note, she had dental cleaning and a non-
specific diarrheal illness for 48 h, 17 days prior to her
presentation, respectively. Her past surgical history in-
cluded a tonsillectomy as a child. Her social history re-
vealed no recent travel, no bird or farm exposure, and
no sick family contacts. She denied using any illicit
drugs. She had no pets and was a lifelong non-smoker.
Her immunization status was up to date. Her medica-
tions included spironolactone, irbesartan, sitagliptin,
canagliflozin, levothyroxine, aspirin, rosuvastatin, rabe-
prazole, and vortioxetine. She had multiple allergies, in-
cluding penicillin and sulfa drugs, which caused hives.
She also reported a rash with macrolides.
On examination, she appeared well, had no stigmata

of endocarditis, and no lymphadenopathy. She did not

have a hoarse voice or stridor. Examination of her ears,
nose, throat and oral cavity was normal. Flexible nasal
endoscopy revealed a normal looking nasopharynx, oro-
pharynx, and hypopharynx, with normal vocal cord mo-
bility. Inspection of her neck showed an asymmetric
right-sided prominence, with overlying erythema. There
was diffuse tenderness and fullness of the lower right
side of the neck. There were no limitations in range of
motion of the neck. A complete blood count revealed
leukocytosis at 20.8 × 10 9/L with a predominance of
neutrophils. Blood culture and urinalysis were unre-
markable. Thyroid stimulating hormone (TSH) level was
0.77mIU/L and Hemoglobin A1c (HbA1c) was 7.8%. A
contrast-enhanced computed tomography (CT) scan of
the neck demonstrated a large cystic lesion in the right
thyroid lobe that measured 6.1 × 4.4 × 4.6 cm (cm)
(Fig. 1). A correlation made with a prior surveillance US
done 7 months earlier showing an increase from 4.9 ×
2.3 × 4.8 cm (Fig. 2).
Following the CT scan, the patient received a 1 g dose

of intravenous (IV) ceftriaxone. An initial attempt at
percutaneous drainage was unsuccessful and the patient
was discharged on 500mg of cephalexin orally four
times a day. The patient returned to the emergency de-
partment 3 days later with worsening symptoms and
subjective difficulties in swallowing solids. Another at-
tempt at percutaneous drainage yielded 25ml (mL) of
purulent fluid that was sent for culture. She noticed im-
mediate relief and a significant improvement in her
symptoms. She was switched to clindamycin 450 mg

Fig. 1 An enhanced CT scan of the neck on initial presentation. a-c showing the axial views from superior to inferior, d-f showing the coronal
views from anterior to posterior and f showing the sagittal view. Images are showing a large lobulated cystic lesion with some thin septations,
measuring about 6.1 × 4.4 × 4.6 cm in maximal craniocaudal, anterior-posterior, and transverse dimensions, respectively
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orally four times a day and discharged. She was
brought back to clinic 3 days later for follow up,
where she was found to have recurrent symptoms.
Percutaneous aspiration was performed again yielding
20 mL of purulent fluid that was again sent for cul-
ture. She noticed immediate symptomatic relief. The
Infectious Diseases specialists were consulted and
started the patient on ciprofloxacin 500 mg orally
twice a day based on the culture results from the first
aspirate fluid, which grew Salmonella enterica sero-
type Heidelberg sensitive to ceftriaxone, ciprofloxacin,
and trimethoprim-sulfamethoxazole, but resistant to
ampicillin.
She presented to the emergency department 4 days

later due to recurrent symptoms. A repeat percutan-
eous aspiration yielded 30 mL of purulent fluid that
was once again cultured. No changes were made to
her antibiotics as the culture results from both subse-
quent aspirates were unchanged. Her white cell count
dropped to 11.58 × 10 9/L, and her C-Reactive Protein
(CRP) was measured at 223.4 mg/L. After the third
percutaneous aspiration, she continued to improve.
Her white cell counts a week later had normalized,
and her CRP dropped to 16.8 mg/L. A repeat
contrast-enhanced CT scan a month after her initial
presentation showed regression of the cystic compo-
nent of the lesion to 3.7 × 4.3 × 5 cm (Fig. 3). How-
ever, the lesion had a heterogeneously rim enhancing
wall and was multiseptated, with some inflammation
involving the infra-hyoid strap and the sternocleido-
mastoid muscles (Fig. 2). Her inflammatory markers
by now had normalized. Given the CT findings, a de-
cision was made to continue with the antibiotic
course for an additional 6 weeks. Two weeks following
the CT scan, an US-guided aspiration yielded 3 mL of
purulent fluid. However, the fluid was sterile on cul-
ture. The patient completed a total of 12 weeks on
the oral ciprofloxacin and had a complete recovery,
remaining symptom free at 1 year post initial presen-
tation. Her only complication of treatment was a

vaginal yeast infection, treated successfully with oral
fluconazole.

Discussion and conclusion
The thyroid gland is rarely infected due its protective fi-
brous capsule, rich vascularity, lymphatic drainage, and
high concentration of iodine and hydrogen peroxide
inhibiting bacterial growth [1, 5, 11, 12]. The incidence
of AST and abscess formation is 0.1–0.7% of all reported
thyroid lesions [6]. Abnormal thyroid anatomy, such as
nodular goiter, cysts, and pyriform sinus fistulas can pre-
dispose to AST [5, 13, 14]. The latter originates from a
third or fourth branchial cleft cyst anomaly, and can
have tracts that connect the pyriform sinus and thyroid
gland. Therefore, a branchial cleft cyst anomaly is a risk
factor for recurrent thyroid infections and abscess for-
mation [14]. Our patient did not have a branchial cleft
anomaly but was known to have a colloid cyst in the
right thyroid lobe. Interestingly, for undetermined rea-
sons, the right lobe is more commonly involved than the
left lobe in suppurative thyroiditis [15, 16].
The causative organisms of AST are mainly bacter-

ial with few reports caused by fungi, and parasites
[10]. The most common bacteria are Gram-positive
aerobes such as Staphylococcus aureus and Streptococ-
cus pyogenes, which account for 40% of cases [6]. In-
fections with Gram-negative aerobes account for 25%,
while anaerobes account for 12% of AST cases [10].
Our review found 28 previously reported cases of Sal-
monella spp. AST. Previous reports are summarized
in Table 1 [1, 2, 5, 7–10, 13–34]. Salmonella is a mo-
tile Gram-negative anaerobic bacillus with two main
species; S. enterica and S. bongori [35]. However,
there are many subspecies of both. Salmonella thy-
roiditis can be caused by typhoidal salmonella and
non-typhoidal salmonella (NTS), with the latter being
more common [16]. Common (NTS) serotypes are
Enteriditis, Typhimirium, Newport, Javiana, and Hei-
delberg [36]. NTS causes gastroenteritis in immuno-
competent patients and is often non-invasive.

Fig. 2 Ultrasound of the neck. Showing a large complex cystic lesion in the mid to lower portion of the right lobe. It measures
about 4.9 cm × 2.3 cm × 4.8 cm
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However, a major predisposing factor to develop AST
is immunocompromised status. Despite this, the inci-
dence of thyroid infections in this population is less
than 1% [3–5, 14]. Uncontrolled DM, prolonged use
of steroids, Human Immunodeficiency Virus (HIV),
cancer, and post-transplantation immune suppression
are most commonly implicated in patients with AST
secondary to Salmonella spp. and more specifically
NTS. In immunocompromised patients, NTS could
cause more invasive extra-intestinal infections [35,
37–39]. Our patient’s Hg A1c was elevated at 7.8%
indicating suboptimal control of DM that is in keep
with most cases of AST with DM in the literature [8,
10, 35].
Extra-intestinal infection by Salmonella occurs by dis-

semination of the bacteria through the bloodstream or
lymphatics [15, 40]. Haematogenous spread occurs from
the gastrointestinal (GI) tract, and extra-intestinal infec-
tion ensues after distant seeding of the bacteria. Salmon-
ella can also spread through the lymphatic route from
the GI tract or tonsils [40]. In the majority of reported
cases, a previous episode of gastrointestinal illness, upper
respiratory tract infection, or pharyngitis, was implicated
prior to the infection in the thyroid gland [1, 7, 10, 15–
17, 22, 23, 33]. Hence, we hypothesize in our case that
hematogenous spread from the GI tract during the diar-
rheal illness allowed for seeding of the organism in the

pre-existing thyroid nodule. Furthermore, as per Telzak
et al., diabetics are more prone to develop salmonella in-
fections due to lower gastric acid production and slowed
gastric motility [41].
Fever, chills, neck pain, lethargy, sore throat, and com-

pressive symptoms like dysphagia and voice changes are
different presentations of AST [4, 10, 15]. Thyrotoxicosis
is a potential complication [9, 18, 25]. It occurs due to
the release of thyroid hormones into the circulation
when thyroid follicles are disrupted from the infection
[14, 33, 42]. This could be detected with thyroid func-
tion tests i.e. TSH, triiodothyronine (T3), and thyroxine
(T4). Our patient only had her TSH measured as a
screen for thyrotoxicosis, which was normal. Potential
differential diagnoses to consider for patients presenting
with AST symptoms are de Quervain’s thyroiditis, me-
dullary or anaplastic thyroid carcinoma, and subacute
thyroiditis as well as other deep space neck infections [4,
16, 33, 42]. Other complications include airway obstruc-
tion, destruction of the thyroid or parathyroid glands, in-
ternal jugular vein thrombosis, recurrent laryngeal nerve
injury, sepsis, and death [5, 7–9, 28]. Thus, prompt diag-
nosis is crucial. Blood work, imaging, and cultures are
helpful in reaching the diagnosis [4, 10, 20, 24]. Blood
workup includes complete blood count, inflammatory
markers like CRP and erythrocyte sedimentation rate
(ESR), and thyroid function tests such as TSH, T3 and

Fig. 3 An enhanced CT scan of the neck after antibiotic therapy. a-c showing the axial views from superior to inferior, d-e showing the coronal
views from anterior to posterior and f showing the sagittal view. The images show a loculated cystic lesion with internal septations in the mid
lower lobe of the right thyroid which measures 3.7 × 4.3 × 5 cm in size. However, it has a progressively thickened heterogeneously enhancing
wall. The white arrow on figure a pointing the right infrahyoid muscle that is slightly thickened with adjacent inflammatory stranding
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T4 [4, 10, 33, 42]. Our patient had leukocytosis and ele-
vated CRP. However, from a metabolic standpoint, TSH
was within normal limits ruling out thyrotoxicosis. Im-
aging is very useful in reaching the diagnosis. Multiple
imaging modalities can be utilised. US of the neck is a
cheap, widely available, and quick tool that could be uti-
lized for both diagnosis and therapy. Other modalities
include CT scan with contrast to evaluate for deep space
neck infections, and a barium swallow study to help
identify the presence of a pyriform fistula [4, 10, 33, 42].
Both US and CT can help to identify extra-thyroidal ex-
tension of the infection [4, 10, 33, 42].
Treatment for AST could be medical or surgical de-

pending on the presentation. For conservative treatment,
a trial of aspiration and antibiotic administration is a
reasonable initial step [1, 10, 14, 31, 42]. Similar to the
case reported by Vengathajalam et al., serial aspiration
and antibiotic treatment resulted in complete recovery
[10]. The choice of antibiotics is dictated by the local
sensitivity and resistance patterns; however, ampicillin,
third generation cephalosporins, and fluoroquinolones
are often appropriate first line agents. The recom-
mended duration of therapy is a minimum of 10–14
days. However, treatment of at least 4–5 weeks is rea-
sonable if surgery was not performed to eradicate the in-
fection [8]. Surgical therapies can include incision and
drainage, hemithyroidectomy or total thyroidectomy [14,
42]. A formal incision and drainage or more involved
surgery might not be necessary in the absence of compli-
cations. Furthermore, surgery in these situations might
carry a higher risk of bleeding and injury to the recur-
rent laryngeal nerve given the presence of inflammation
and scarring in the thyroid bed. On the other hand, sur-
gery might be necessary if there is a high suspicion of
malignancy, or persistence of infection [5, 15, 16, 18, 21,
23, 27, 30, 32, 33].
To conclude, AST is a rare occurrence. One must have

a high index of suspicion when a patient presents with
signs and symptoms of AST. Salmonella has a predilec-
tion for structurally abnormal tissues, such as cystic or
mixed thyroid nodules. Both immunocompetent and im-
munocompromised patients can develop AST. Immuno-
compromised patients have a more virulent clinical
course and poorer outcomes, including death. The pur-
pose of management is to minimize morbidity; thus,
quick diagnosis and early treatment is crucial. The main-
stay treatment is medical, but surgery may be necessary
to achieve adequate source control particularly in the
presence of complications.

Abbreviations
CT: Computed tomography; US: Ultrasonography; CRP: C-reactive protein;
ESR: Erythrocyte sedimentation rate; cm: Centimeters; g: Grams;
mg: Milligrams; GI: Gastrointestinal; mL: Milliliters; HgA1c: Hemoglobin A1c;
AST: Acute Suppartive Thyroiditis; TSH: Thyroid Stimulating Hormone;

T4: Thyroxine; T3: Triiodothyronine; NTS: Non typhoidal salmonella;
DM: Diabetes mellitis; HIV: Human Immunodeficiency Virus; I&D: Incision and
drainage; TMP-SMX: Trimethoprim sulfamethoxazole; CLL: Chronic
lymphocytic leukemia

Acknowledgements
Not applicable.

Authors’ contributions
MY performed the literature review and helped with manuscript preparation.
AS gathered data and prepared the initial manuscript draft. AA contributed
to patient care and helped with manuscript preparation. UA and JL
contributed to patient care and offered expert advice on manuscript
preparation. RL was the principal investigator. The authors have read and
approved the manuscript.

Funding
No funding was required for this case report.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analysed during the current study. Data sharing is unavailable for this
study as it would compromise patient privacy. However, further information
regarding the case is available, within limits of patient privacy, upon request.

Ethics approval and consent to participate
This case report was performed under the Nova Scotia Health Authority
Research Ethics Board guidelines for case reports. No formal research ethics
board approval was necessary and therefore no reference number was
generated.

Consent for publication
Informed written consent from the patient was obtained for dissemination
and publishing of this case in accordance with the Nova Scotia Health
Authority research ethics board guidelines.

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

Author details
1School of Education, Acadia University, 22 Crowell Drive, Wolfville, NS B4P
2R6, Canada. 2Division of Otolaryngology Head and Neck Surgery,
Department of Surgery, Dalhousie University, 5850 University Avenue, Halifax,
NS B3K 6R8, Canada. 3Department of Otolaryngology Head and Neck
Surgery, King Saud University, Riyadh, Saudi Arabia. 4Department of
Otolaryngology Head and Neck Surgery, Hail University, Hail, Saudi Arabia.
5Division of Infectious Disease, Department of Internal Medicine, Dalhousie
University, 5780 University Avenue, Halifax, NS B3H 1V7, Canada.

Received: 20 April 2020 Accepted: 15 June 2020

References
1. Wu SW, Chang HR, Tsao SM, Wu YL, Yao CC, Lian JD. A salmonella infection

complicated with suppurative thyroiditis and ruptured aortic mycotic
aneurysm in a renal transplant recipient. Transplant Proc. 2008;40(10):3759–
63 Elsevier.

2. Kiss A, Maraj A, Luvhengo TE. Salmonella thyroiditis: a case report and
review of the literature: case report. S Afr J Surg. 2013;51(4):149–50.

3. McLaughlin SA, Smith SL, Meek SE. Acute suppurative thyroiditis caused by
Pasteurella multocida and associated with thyrotoxicosis. Thyroid. 2006;
16(3):307–10.

4. Herndon MD, Benjamin Christie D, Ayoub MM, Daniel DA. Thyroid abscess:
case report and review of the literature. Am Surg. 2007;73(7):725–8.

5. Murali GS, Bhandary S. Salmonella thyroid abscess in a pre-existing
multinodular goitre: rare clinical entity with review of literature. Int Surg J.
2016;4(1):443–5.

6. Yedla N, Pirela D, Manzano A, Tuda C, Lo PS. Thyroid abscess: challenges in
diagnosis and management. J Investig Med High Impact Case Rep. 2018;6:
2324709618778709.

AlYousef et al. BMC Infectious Diseases          (2020) 20:436 Page 7 of 8



7. Duraker N, Ağaç E, Özpaçaci T. Thyroid abscess caused by salmonella typhi
leading to vocal cord paralysis. Eur J Surg. 2000;166(12):971–3.

8. Hernik A, Szczepanek-Parulska E, Falkowski B, Komarowska H, Drews M,
Ruchała M. A diabetic patient with suppurative thyroiditis due to salmonella
enterica complicated by acute kidney injury. Polish Arch Internal Med. 2017;
127(2):131–2.

9. Kuzu F, Arpaci D, Acar F, Tikanak S, Cakmak G, Celebi G, et al. A case of
suppurative thyroiditis caused by salmonella presented with thyrotoxicosis.
Indian J Med Microbiol. 2016;34(2):266–7.

10. Vengathajalam S, Retinasekharan S, Lazim NM, Abdullah B. Salmonella
thyroid abscess treated by serial aspiration: case report and literature review.
Indian J Otolaryngol Head Neck Surg. 2019;71(1):823–6.

11. Har-El G, Sasaki CT, Prager D, Krespi YP. Acute suppurative thyroiditis and
the branchial apparatus. Am J Otolaryngol. 1991;12(1):6–11.

12. Premawardhana LD, Vora JP, Scanlon MF. Suppurative thyroiditis with
oesophageal carcinoma. Postgrad Med J. 1992;68(801):592–3.

13. Berger SA, Zonszein J, Villamena P, Mittman N. Infectious diseases of the
thyroid gland. Rev Infect Dis. 1983;5(1):108–22.

14. Jasmi AY, Meah FA, Sulaiman BT. Typhoid thyroiditis. Med J Malaysia. 1998;
53(1):109–1.

15. Ambroziak U, Pachucki J, Bednarczuk T, Pogorzelski R, Toutounchi S,
Bogdańska M, et al. Suppurative thyroiditis caused by salmonella enteritidis.
Endokrynol Pol. 2011;62(5):466–70.

16. Su DH, Huang TS. Acute suppurative thyroiditis caused by salmonella
typhimurium: a case report and review of the literature. Thyroid. 2002;
12(11):1023–7.

17. Svenungsson BO, Lindberg AA. Acute suppurative salmonella thyreoiditis:
clinical course and antibody response. Scand J Infect Dis. 1981;13(4):303–6.

18. Walter RM Jr, McMonagle JR. Salmonella thyroiditis, apathetic thyrotoxicosis,
and follicular carcinoma in a Laotian woman. Cancer. 1982;50(11):2493–5.

19. Fule RP, Saoji AM. Isolation of salmonella paratyphi a from thyroid abscess--
a case report. Indian J Med Sci. 1989;43(4):95–6.

20. Nmadu PT. Infective thyroiditis in northern Nigeria: a fifteen-year study. East
Afr Med J. 1989;66(11):748–51.

21. Gudipati S, Westblom TU. Salmonellosis initially seen as a thyroid abscess.
Head Neck. 1991;13(2):153–5.

22. Igler C, Zahn T, Müller D. Thyroid abscess caused by salmonella enteritidis.
Deutsche medizinische Wochenschrift (1946). 1991;116(18):695–8.

23. Chiovato L, Canale G, Maccherini D, Falcone V, Pacini F, Pinchera A.
Salmonella Brandenburg: a novel cause of acute suppurative thyroiditis. Eur
J Endocrinol. 1993;128(5):439–42.

24. Lalitha MK, John R. Unusual manifestations of salmonellosis—a surgical
problem. QJM: Int J Med. 1994;87(5):301–9.

25. Lecuit M, Caumes E, Bricaire F, Gatineau M, Ménégaux F, Gentilini M. Acute
suppurative salmonella enteritidis thyroiditis associated with thyrotoxicosis
in a patient infected with the human immunodeficiency virus. Clin Infect
Dis. 1995;20(1):196–7.

26. Susković T, Vucicević Z. Acute suppurative thyroiditis caused by salmonella
enteritidis. Infection. 1995;23(3):180–1.

27. Lala AK, Perakath B, Nair A, Lalitha MK. Salmonella thyroid abscess
mimicking thyroid carcinoma. Indian J Otolaryngol Head Neck Surg. 1996;
48(4):337–8.

28. Dai MS, Chang H, Peng MY, Ho CL, Chao TY. Suppurative salmonella
thyroiditis in a patient with chronic lymphocytic leukemia. Ann Hematol.
2003;82(10):646–8.

29. Sriburee W. Thyroid abscess caused by salmonella group C infection.
Chiang Mai Med Bull. 2003;42(3):113–9.

30. Chen KC, Chang YL, Pan CT, Lee YC. Suppurative salmonella thyroiditis
coexistence with invasive thymoma. J Thorac Cardiovasc Surg. 2007;134(3):
812–3.

31. Chou CK, Hsieh CJ. Acute suppurative salmonella thyroiditis in a patient
with graves disease and fluoroquinole resistance. Endocrinologist. 2007;
17(5):249–51.

32. Krudop W, Schreuder MC, van Dijkum Nieveen EJ, Fliers E, Wiersinga WM.
Pain in the throat due to acute suppurative thyroiditis caused by
salmonella. Ned Tijdschr Geneeskd. 2008;152(38):2084–7.

33. Kazi S, Liu H, Jiang N, Glick J, Teng M, LaBombardi V, et al. Salmonella
thyroid abscess in human immunodeficiency virus-positive man: a
diagnostic pitfall in fine-needle aspiration biopsy of thyroid lesions. Diagn
Cytopathol. 2015;43(1):36–9.

34. Quintana SA, Lorenzo NV, Saint-Mezard V, Zulfiqar AA, Alonso MO, Fuertes
NZ. Thyroid abscess due to salmonella enteritidis in an immunocompetent
patient. Rev Med Liege. 2019;74(11):563–5.

35. McLeod N, Lastinger A, Bryan N, Kieffer T, Wolfe T. Salmonella neck abscess
in a diabetic. IDCases. 2019;17:e00541.

36. Folster JP, Pecic G, Singh A, Duval B, Rickert R, Ayers S, et al.
Characterization of extended-spectrum cephalosporin–resistant salmonella
enterica serovar Heidelberg isolated from food animals, retail meat, and
humans in the United States 2009. Foodborne Pathog Dis. 2012;9(7):638–45.

37. Samra Y, Shaked Y, Maier MK. Nontyphoid salmonellosis in renal transplant
recipients: report of five cases and review of the literature. Rev Infect Dis.
1986 May 1;8(3):431–40.

38. González F, Araque M. Association of transferable quinolone resistance
determinant qnrB19 with extended-spectrum β-lactamases in salmonella
give and salmonella Heidelberg in Venezuela. Int J Microbiol. 2013;25:2013.

39. Suez J, Porwollik S, Dagan A, Marzel A, Schorr YI, Desai PT, et al. Virulence
gene profiling and pathogenicity characterization of non-typhoidal
salmonella accounted for invasive disease in humans. PLoS One. 2013;8(3):
e58449.

40. Pastagia M, Jenkins SG. Salmonella neck abscess as an opportunistic
infection in diabetes mellitus. Case Rep Infect Dis. 2013;2013:708419.

41. Telzak EE, Zweig Greenberg MS, Budnick LD, Singh T, Blum S. Diabetes
mellitus—a newly described risk factor for infection from salmonella
enteritidis. J Infect Dis. 1991;164(3):538–41.

42. Paes JE, Burman KD, Cohen J, Franklyn J, McHenry CR, Shoham S, et al.
Acute bacterial suppurative thyroiditis: a clinical review and expert opinion.
Thyroid. 2010;20(3):247–55.

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

AlYousef et al. BMC Infectious Diseases          (2020) 20:436 Page 8 of 8


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

