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Abstract 

Salmonella focal intracranial infections are
reported rarely. They tend to occur in immuno-
compromised patients. We present here a case
of Salmonella typhimurium epidural empye-
ma, with osteomyelitis of the adjacent frontal
bone, in a 37-year-old human immunodeficien-
cy virus positive man who presented with a
three-day history of headache, fever, and
sweats. He was treated successfully with
antibiotics and surgical drainage. 

Introduction

Non-typhoidal salmonella (NTS) infection is
a common occurrence among human immuno -
deficiency virus (HIV) infected patients, and
salmonella bacteremia is a frequent finding.
The estimated incidence of salmonellosis
among patients with acquired immunodefi-
ciency syndrome (AIDS) has been 20- to 100-
fold more than that among the general popula-
tion.1 Before the era of AIDS, central nervous
system (CNS) localization of NTS infection
was reported rarely and meningitis was the
most common location, described more fre-
quently in children.2,3 Salmonella focal intra -
cranial infections are unusual in HIV infected
patients. We report a case of an HIV patient
with a Salmonella typhimurium infection pre-
senting as epidural empyema, with adjacent
osteomyelitis of the frontal bone. 

Case Report

A 37-year-old HIV positive man presented at
our department on December 10, 2007 with a
three-day history of headache, fever, and
sweats. Physical examination revealed a
Glasgow coma score of 15/15, a temperature of
38.2°C, a blood pressure of 110/70 mm Hg, a

pulse rate of 90 beats/min, and a respiratory
rate of 20 breaths/min. No neurological deficit
was detected. HIV infection was diagnosed 10
years ago, and antiretroviral therapy (zidovu-
dine-didanosine-lopinavir/ritonavir) had been
started in October 2007, when he had eso -
phageal candidiasis with a CD4 cell count of
12/mm3 (3%) and an HIV viral load of 110,000
RNA copies/mL.

The laboratory results showed low hemoglo-
bin (11.1 g/dL), normal WBC count (6100/mm3

with 4500 neutrophils), and normal platelets
(349,000/mm3). The prothrombin time was
normal (75%), as were the values of glucose,
creatinine, and electrolytes. Absolute CD4 cell
count was 71/ mm3 (9%). HIV viral load was not
performed. On lumbar puncture the cerebro -
spinal fluid was normal. The chest X-ray was
unremarkable. A contrasted computed tomog-
raphy scan (CT) (Figure 1) and magnetic res-
onance imaging (MRI) (Figure 2) of the head
revealed epidural empyema in the left frontal
region, associated with adjacent osteolytic
lesions in the frontal bone. There were no
signs of brain herniation. 

The patient was treated initially with par-

enteral cefotaxime (12 g daily) combined with
metronidazole (1500 mg daily). Antiretroviral
therapy was continued. After 48 hours of
antibiotic therapy, fever resolved but the
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Figure 1. Computed
tomography scan of the
head showing a 4x1.5-cm
left epidural lentiform
hypodensity with an
adjacent frontal bone
defect.

Figure 2. Enhanced
T1–weighted magnetic
resonance image showing
a 5-cm epidural collec-
tion with adjacent oste-
olytic lesions in the left
frontal area. 
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patient complained of persistant headache. A
craniotomy was performed on December 14,
producing epidural purulent fluid that was
drained. Pus culture yielded a pure growth of a
gram-negative bacillus, which was identified
as Salmonella typhimurium. A disk diffusion
susceptibility test showed the isolate to be sus-
ceptible to cefotaxime, ciprofloxacin, and
choramphenicol, but resistant to amoxicillin
and cotrimoxazole. The antibiotic therapy was
changed to ciprofloxacin per os (1000 mg
daily). Within two days following the drainage
of the fluid collection, the headache subsided.
Blood cultures showed no growth after seven
days of incubation. Stool culture was not per-
formed. The patient was discharged without
any neurological complications. Ciprofloxacin
was continued for a period of 12 weeks. A
repeat CT scan of the head performed at the
end of antibiotic therapy showed the resolu-
tion of the epidural empyema (Figure 3). At
nine months of follow-up, the patient
remained clinically very well. Viral load was of
<25 RNA copies/mL and CD4 cell count was
198/mm3 (12%).

Discussion

The incidence of NTS infection among
patients with AIDS exceeds that among the
general population.1 Frequently salmonellosis
in this population is complicated by bac-
teremia, especially in patients with CD4
counts of <100/mm3.4 However, suppurative
complications, particularly those affecting the
CNS, have been reported rarely.1 NTS meningi-
tis is the most common location of CNS salmo-
nella infection, but remains rare.5 Either brain
abscess, subdural empyema, or epidural
empyema mostly occurs as a complication of
salmonella meningitis, but may be an isolated
infection.6,7 Our patient had epidural empyema
without meningitis. S. enteritidis and S. typhi -
murium are the most frequently encountered
serotypes associated with salmonella CNS
infections.8

NTS are food-borne pathogens that primari-
ly cause gastroenteritis, then can reach the
bloodstream via the lymphatics, especially in
immunocompromised persons.8 However, not
all individuals with invasive NTS infections
have concurrent diarrhea or isolation of the
bacteria from the stool.9 In a Spanish study,
only 34% of AIDS patients with NTS bac-
teremia had diarrhea, and salmonella were
isolated from the stools in only 4%.9 Sarria et
al., in their study of 11 cases of S. enteritidis
brain abscesses, found antecedent gastroen-
teritis in only four patients.6 Neither intestinal
infection nor salmonella bacteremia had been
detected in our patient. However, the possibil-
ity of transient hematogenous spread of S.

typhimurium from a pre-existing asympto-
matic intestinal infection could not be elimi-
nated. 

Although NTS localized infection has not
been reported in the literature as a possible
manifestation of immune restitution syn-
drome, we think this supposition could be
advanced for our patient. In fact we observed
this infection two months after the beginning
of antiretroviral therapy, concomitant with an
increase of CD4 count. However, our hypothe-
sis lacked the HIV viral load decrease parame-
ter, which was not available when this NTS
infection was diagnosed.

Clinical symptoms associated with epidural
empyema are nonspecific: headache, fever,
seizures, decreased level of consciousness,
focal neurological deficit. In our patient, these
symptoms were limited to headache and fever.
Consequently the diagnosis often is unsus-
pected or delayed. Therefore early imaging
studies, namely CT scan and MRI of the head,
are required to make a prompt diagnosis.6

Our patient had skull osteomyelitis compli-
cating the epidural empyema. Salmonella skull
osteomylitis is extremely rare. It has been
noted in two patients with salmonella brain
abscess before the era of AIDS.10,11 More recent-
ly Mastroianni et al. reported a case of frontal
salmonella osteomyelitis without intracranial
complications in an HIV patient,12 and Aliaga et
al. reported a case of salmonella subdural and
epidural cerebral empyema with concomitant
osteomyelitis of the frontal bone in an HIV
patient.13 In addition salmonella osteomyelitis
associated with epidural infection was describ -
ed in patients with sickle cell disease.14,15

High mortality rates have been reported for
patients with intracranial infections caused by
NTS, and a significant number of survivors
developed permanent neurological sequelae.7,16

Treatment failure was observed particularly

when antibiotics were used alone without sur-
gery.15 The use of an adequate antimicrobial
regimen combined with early surgical
drainage will result in the best probability of
cure.7,17 The most reliable choices appear to be
third-generation cephalosporins and fluoro-
quinolones because of their high activity
against most salmonella strains with high
brain tissue and CSF concentrations. Either
chloramphenicol or cotrimoxazole could be
used as an alternative drug if there is a con-
traindication to cephalosporins and quino -
lones.16 The recommended duration of treat-
ment is at least four weeks in meningitis and
at least six weeks in brain abscess or empye-
ma.16,17 Our patient received prompt antimicro-
bial therapy and surgical drainage, and the
duration of antibiotic therapy was prolonged to
12 weeks because he had skull osteomyelitis.
He was cured without any sequelae and no
relapse was noted at nine months of follow-up.

Conclusions 

Salmonella focal intracranial infections are
rare but should be considered by clinicians as
a cause of acute CNS disorder in patients with
advanced HIV disease. Early diagnosis and
treatment are important in order to improve
the prognosis of this CNS infection.
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