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Salmonella osteomyelitis of calvarium: A rare infection and 
brief review

Utit Pitaktong, Jackree Thanyanopporn

ABSTRACT

Salmonella species are the cause of enteric fever in 
humans, presenting with fever and gastrointestinal 
symptoms such as diarrhea or constipation. Bacteremia 
is another form of this infection. The organism can be 
harbored in the body for years, and disseminated to other 
organs, especially in patients with preexisting conditions 
such as hemoglobinopathies, diabetes mellitus, previous 
joint trauma or surgery, connective tissue disease, or 
even immunocompetent person without predisposing 
factors. Salmonella osteomyelitis is a rare sequalae of 
salmonellosis caused by blood stream spreading of the 
organism. Salmonellosis of the skull is extremely rare, 
with only 15 reported cases in the literatures up to date. 
We report a case of salmonella osteomyelitis of the skull 
from a secondary hospital in Bangkok, Thailand.
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INTRODUCTION

Salmonellosis can present in almost any sites of the 
body including the bones and the brain [1]. Osteomyelitis 
is primarily caused by Staphylococcus aureus and 
Staphylococcus epidermidis which are the common skin 
floras. Osteomyelitis caused by Salmonella spp. infection 
is rare, accounted for only 0.8% of all salmonella 
infections [2], and 0.45% of all the osteomyelitis cases 
[3]. Most cases result from hematogenous seeding during 
bacteremia [1, 4–7].

Salmonella osteomyelitis of the calvarium is extremely 
rare, with only 15 cases that have been reported up to 
date. Most of them were caused by Salmonella (S) typhi, 
only three by S. paratyphi A and B. We report a case of 
salmonella osteomyelitis of calvarium with underlying 
connective tissue disease (systemic lupus erythematosus, 
SLE) and history of several episodes of diarrhea in the 
past.

CASE REPORT

A female in early 60s with SLE was presented to 
Kasemrad Rattanathibeth Hospital located in Bangkok, 
Thailand, with a painless scalp mass at the vertex. Her 
next of kin reported of the patient’s three-month diarrhea 
with vomiting. On examination, the patient displayed 
a 6-cm scalp mass at the vertex without tenderness 
and with normal consciousness. The initial complete 
blood count (CBC) on Day 1 was 11.70 cell/µL (normal 
range=4.4–11.3 cell/µL) with neutrophils 77%. The 
erythrocyte sediment rate (ESR) was 91 mm/h (normal 
< 20 mm/h). Blood cultures were done and showed the 
result as Salmonella spp. Computed tomography (CT) 
scans showed an osteolytic lesion at the mid line epidural 
space without brain involvement (Figures 1 and 2). 
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Magnetic resonance (MR) images in sagittal view show 
a lesion with bone loss and thin-walled cystic nature 
without contrast enhancement (Figures 3 and 4). The 
dura is intact and shows fluid–fluid level (Figure 5), with 
no periosteal reaction. Findings indicate that this is an 
extradural thin-walled cystic lesion with fluid content in 
different consistency caused by benign chronic process 
which causes bone loss.

Intravenous antibiotics was started immediately 
with combination of piperacillin and tazobactam since 
Day 1 to the last day of admission (Day 15). Intravenous 
ceftriaxone was added from Day 9 to Day 15. She was 
scheduled for craniotomy and mass removal on Day 4. 
The CBC declined to be 5.1 cell/µL, neutrophils 81% on 
Day 14. The ESR was 17 mm/h on Day 9.

During the operation, special attention was paid to 
avoid dural injury by carefully respecting the granulation 
tissue and dura matter for, in a dural abscess, dural 
tear would cause potentially severe consequences like 
meningitis. Removal of tissue debris and bone erosion 
in operative field were also performed. The pathologic 
report of the bone specimen from vertex of the skull 
indicated chronic and acute osteomyelitis without abscess 
formation, and no granuloma or neoplastic lesions.

Two weeks after the surgery, pus penetrated through 
the center of the wound. Pus cultures confirmed 
Salmonella species (spp.) without drug resistance. On 
Day 15, CBC was now 5.3 cell/µL and ESR rose to 74 
mm/h, implying progression of the infection.

Six weeks after intravenous antibiotics, metastatic 
pus appeared on the forehead measuring 7 cm. Re-
cultures confirmed a Salmonella spp. infection. Finally, 
three months after the surgery, the patient developed 
clinical signs of unconsciousness with high fever. 
Hemoculture results indicated Salmonellosis septicemia. 
Unfortunately, the patient died days later from salmonella 
septicemia.

Figure 1: CT sagittal image in soft tissue window shows an 
extradural cystic lesion with bone loss.

Figure 2: CT sagittal image in bone window shows bone loss at 
the lesion.

Figure 3: MR sagittal T1 image (pre-contrast) shows a thin-
walled cystic lesion with bone loss.

Figure 4: MR sagittal T1 image (post-contrast) shows no 
contrast enhancement of the lesion.



International Journal of Case Reports and Images, Volume 16, Issue 1, 2025; Pages 95–100. ISSN: 0976-3198

Int J Case Rep Images 2025;16(1):95–100.   
www.ijcasereportsandimages.com

Pitaktong et al.  97

DISCUSSION

Salmonella is a gram-negative bacillus that can cause 
various human infections like gastroenteritis, enteric 
fever, bacteremia, vascular infection, focal infection, and 
an asymptomatic chronic carrier [1, 2, 5–8]. Enteric fever 
usually presents as acute febrile illness and headache, 
diarrhea or constipation, bradycardia, splenomegaly and 
leukopenia, and, rarely, involving skeletal, cardiovascular, 
pulmonary, hepatobiliary, genitourinary, and central 
nervous systems [4, 9]. Only 67 cases of salmonella 
osteomyelitis have been published from 1970 to 2019 [2], 
mostly affecting ribs, spine [10, 11] and long bones [10, 12, 
13], and occasionally skull but rare [14]. Up to date, there 
are only 15 reported cases [14, 15] with preference for 
adults to children. Men and women are equally affected.

Predisposing conditions for salmonella osteomyelitis 
include hemoglobinopathies (e.g., sickle-cell disease), 
diabetes mellitus, connective tissue disease (e.g., systemic 
lupus erythematosus), corticosteroid therapy, lymphoma, 
liver and cardiovascular disease, previous surgery or 
trauma, and travel to endemic areas or countries [16]. 
Immunocompetent adults who are absent common risk 
factors for salmonella osteomyelitis can get the disease 
as well [2–4].

The common manifestations of the skull osteomyelitis 
are fever, headache, seizure and focal neurological signs, 
or local swelling [17]. Few patients have diarrhea or recent 
history of diarrhea due to long incubation periods and 
non-intestinal entry routes of infection [2]. In some cases, 
there is a considerable delay between the development of 
skeletal osteomyelitis and the initial illness with typhoid 
fever ranging from 33 to 47 years [10, 18], reflecting the 
stage of chronic carriers of the salmonella organism. This 
could potentially be due to insufficient treatment given 
for enteric fever leading to subsiding of the symptoms 

but not a complete cure and subsequently persisting 
infections [4].

Besides the initial conventional laboratory tests and 
imaging procedures like radiography which usually are non-
specific, cultures from aspiration or biopsy are valuable for 
definite diagnosis as they were positive for all Salmonella 
osteomyelitis patients [2]. Imaging examinations are 
very helpful for the diagnosis and demonstration of the 
lesion(s). Radiography will show changes that are of the 
usual osteomyelitis, i.e., central area of radiolucency of 
damaged bone with a surrounding thick rim of reactive 
bone sclerosis, and variable degree of periosteal new-
bone formation [19]. Computed tomography (CT) images 
will show bone erosion or destruction accompanied by 
thickening of the dura in the region of complete bone loss, 
and thinning of the overlying skin. Magnetic resonance 
(MR) images will show bone marrow edema (decreased 
T1 signal and increased T2 signal), periosteal and dural 
enhancement, adjacent soft tissue inflammation, and 
osteolytic lesions [20].

Treatment consists of combinations of prolonged 
antibiotics therapy and surgery for cases with intracranial 
or brain involvement. Six to 8 weeks of antibiotics therapy 
will achieve favorable results. At least 2-month therapy 
for uncomplicated cases and a 3-month course for 
chronic or complicated infections are suggested [21, 22]. 
Third-generation cephalosporins are the most common 
agents of choice [23]. However, resistance to third-
generation cephalosporins has also been reported [21, 
24]. Fluoroquinolone which once was used for treatment 
of salmonella osteomyelitis are failing because resistance 
has become increasingly common [25].

In cases of local swelling with bone involvement, 
radical debridement of the lesion is recommended 
[26]. For cases of brain abscesses or initial collection, 
complete drainage is necessary. Surgical intervention in 
the management of salmonella osteomyelitis may include 
craniotomy, removal of damaged bone, drainage and 
removal of extradural pus and granulation tissue [27].

Our case presented as an epidural abscess which was 
proved to be salmonellosis by pus cultures. Despite six 
weeks of antibiotics treatment, the patient developed a 
metastatic abscess at the forehead that was salmonella 
infection as evidenced by pus cultures. The patient 
returned to the hospital again three months after 
the surgery with signs and symptoms of salmonella 
septicemia proved by blood cultures; the silent stage of 
bacteremia was implied. Unfortunately, she died a few 
days later from Salmonella septicemia.

CONCLUSION

Salmonella osteomyelitis is an uncommon disease 
but should be considered by clinicians when evaluating 
osteomyelitis cases. Awareness of its potential occurrence 
even in immunocompetent individuals is essential 
for timely diagnosis and management. Salmonella 

Figure 5: MR sagittal T2 image shows intact dura without 
periosteal reaction, and fluid–fluid level within the lesion, 
indicating that the lesion is a thin-walled cystic structure.
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osteomyelitis of the skull is a rare condition. Anticipated 
consideration in patients with focal swelling on the head 
is important. Cranial imaging procedures with contrast 
agents CT or MRI should be performed. Prolonged 
antibiotics therapy is necessary. In case of intracranial 
extension, surgical treatment should be extensive enough 
to exclude any underlying intracranial abscess in addition 
to the prolonged antibiotics therapy.
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