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Subdural empyema can be precipitated by a range of pathogens. Common clinical symptoms include fever,
headache, seizures, and changed mental status. Yet, cerebral infections caused by Salmonella are relatively
uncommon as it is rare for Salmonella to invade the central nervous system. We present the first reported case of
Salmonella enterica serovar Dublin causing subdural empyema in an 83-year-old female, which was successfully
managed with surgical burr hole and drainage in addition to prolonged targeted antimicrobial therapy consisting

of 2 g of intravenous Ceftriaxone twice daily for a total of 56 days. This report demonstrates the course of her
illness and the corresponding treatment plan; which may help guide medical providers when encountering

similar cases.

Introduction

Worldwide, one of the most common foodborne illnesses is caused by
the salmonella species [1]. Having more than two thousand serotypes,
salmonellae are divided into typhoidal salmonellae (mainly Typhi and
Paratyphi A) and nontyphoidal salmonellae (NTS) mainly Enteritidis
and Typhimurium [2]. Typhoidal serotypes affect primarily human
hosts causing invasive disease in immunocompetent individuals [3]. In
contrast, NTS can affect other mammalian species besides humans
causing self-limited gastroenteritis characterized by acute intestinal
inflammation and diarrhea [3]. NTS causes about 93.8 million gastro-
enteritis patients globally and around 155,000 deaths yearly [4].

Depending on patient immunity and the serotype of the particular
strain involved, NTS invades past the gastrointestinal tract in about 5 %
of the patients causing bacteremia along with other systemic diseases
[5]. Consequently, the infection of the central nervous system (CNS) is
rare and unusual. CNS infections include encephalitis, meningitis, ven-
triculitis, brain abscesses, and subdural/epidural empyemas [6]. Sub-
dural empyemas (SDE) form around one-fifth of all CNS infections [7].
Only 11 cases of Salmonella group D SDE have been described in liter-
ature from 1986 to 2022 [8]. With rising numbers of patients becoming
immunocompromised due to primary diseases or aggressive
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chemotherapy treatments, the incidence of invasive NTS infections
seems to be on the rise [9]. Early diagnosis and prompt medical treat-
ment can be vital due to the high mortality and morbidity associated
with SDE. In this report, we describe an atypical presentation of sub-
dural empyema due to disseminated NTS infection by Salmonella
enterica serovar Dublin (S. Dublin). This unique presentation challenges
the general notion that S. Dublin infection typically causes gastrointes-
tinal symptoms amongst infected individuals.

Case presentation

We report a case of an 83-year-old female who presented to the
emergency department with signs of altered mentation of two days
duration. The patient, a previous tobacco smoker, has a past medical
history of hypertension, hypercholesterolemia, hypothyroidism, and
squamous cell lung carcinoma status post lumpectomy and radiation
therapy currently in remission. Accompanying family reported patient
developing nonspecific signs and symptoms of fatigue, lethargy and
cough prior to her acute mentation change without complaints of
abdominal symptoms including discomfort or change in bowel habit/
pattern, but did endorse the patient falling without head injury 2 weeks
prior to her illness. The emergency medical service found the patient to
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be febrile at 101.7 Fahrenheit.

On admission, patient was febrile with an initial temperature of
101.7 Fahrenheit with clinical examination noting bilateral weakness.
She was alert but not verbally responsive and only intermittently
following commands. Head computed tomography (CT) obtained
showed acute to subacute and acute on chronic subdural hematomas
overlying the left and right cerebral convexities measuring up to 2 cm
and 0.8 cm in thickness respectively [Fig. 1]. The head CT also showed
an associated mass effect on the left cerebral hemisphere with extensive
sulcal effacement resulting in a mild 4 mm left-to-right midline shift
without brain parenchymal herniation or hydrocephalus [Fig. 1]. A
chest X-ray was also done to investigate the reported cough, revealing a
pleural effusion with possible infiltrates in addition to a urinalysis that
was grossly positive for infection, with IV Ceftriaxone and Azithromycin
subsequently initiated for empiric coverage of respiratory and genito-
urinary sources of infection.

Patient later underwent neurosurgical intervention with frontal burr
hole evacuations of the subdural hematomas with drain placement.
Intra-operatively, surgical aspirates were noted to be foul smelling, with
both cerebral fluid and blood cultures obtained growing S. Dublin,
proving the intra-cerebral fluid collection to be a subdural empyema.
With urine cultures growing E. Coli and blood/cerebral fluid cultures
growing pan-susceptible Salmonella enterica serovar Dublin, antibiotic
coverage was transitioned to IV Ceftriaxone monotherapy with a
tentative treatment duration of 6 weeks through a peripherally inserted
central catheter.

After a prolonged intensive care stay, the patient was ultimately
stabilized with discharge from the ICU into the general medical ward
and subsequently into rehab where she was noted to have made a full
recovery.

Discussion

Subdural empyema (SDE) is an accumulation of pus between the
dura mater and the arachnoid space, typically as a result of an existing
infection spreading from otitis media, upper respiratory tract, or sinus
cavities. Otolaryngologic infections, particularly sinusitis, account for
40-80 % of SDE cases [10]. Additionally, up to 20 % of these infections
are a sequela of CNS operations or head injuries [11]. Common symp-
toms of SDE are fever, headache, seizures, changes in consciousness and
mentation, amongst other focal neurological deficits [12,13]. Staphylo-
coccus aureus, Streptococcus pneumoniae, and Haemophilus influenzae are
common pathogens associated with SDE [14]. However, this case of
invasive CNS infection was caused by the first documented instance of
NTS S.Dublin causing SDE. Among the rare cases of Salmonella SDE
previously reported, infants and children were more commonly affected
[15,16]. Whereas in adults, there have been only twelve documented
cases, some of whom were immunocompromised including individuals
with malignancies and acquired immune deficiency syndrome [15].

S. Dublin tends to infect elderly individuals and those with preex-
isting debilitating conditions [17-19]. In the majority of reported cases,
infections affect patients in the extremities of age, with only two prior
reports of S. Dublin causing invasive CNS infection in the form of
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meningitis [19-21]. In this report, the patient is an 83-year-old female
with a history of squamous lung carcinoma which may have made her
more susceptible to the infection.

Normally, non-typhoidal Salmonella infections are contained in the
lamina propria and the local lymphatics of the gastrointestinal tract
[22]. However, S. Dublin is known, as implied in the literature [18,20],
to cause a high incidence of invasive disease with extra-intestinal
involvement. This occurs due to specific virulence genes that help S.
Dublin invade and reach the bloodstream causing bacteremia which
could easily develop into sepsis in a patient with weakened immunity as
in our presented case. Timely identification and prompt medical treat-
ment can be lifesaving because of the high mortality and morbidity of S.
Dublin sepsis and SDE [23].

This case of SDE had a very unique route of bacterial seeding as the
patient did not suffer from typical risk factors of having a nearby
infection in the head or neck or an infection from surgery. Additionally,
our patient also lacked gastrointestinal symptoms associated with this
classically enteric pathogen. In our case, the spread of the infection, we
postulate, was hematogenous due to the presence of an existing
bacteremia by S.Dublin which later on caused septicemia, however the
exact source of infection remains unclear.

For subdural empyema patients, several treatment options are
considered: conservative drug therapy, craniotomy, and extra-cranial
drainage [24]. Early researchers, such as Dill et al. [25], suggested
that the type of surgical approach had minimal impact on clinical out-
comes if the procedure was performed promptly and the pus was
removed thoroughly. However, more recent studies indicate that
craniotomy is associated with lower mortality and recurrence rates
compared to other drainage methods, leading most experts to recom-
mend craniotomy for treatment [26-28]. Likewise in the case at hand,
burr hole with evacuation of her fluid collections were performed and
proved sufficient to eliminate the subdural empyemas. With the help of
added medical treatment, the patient recovered fully.

The medical treatment of this case along its course also shifted from
Cefepime, Ciprofloxacin, and Ceftriaxone to only Ceftriaxone at a high
dose of 2 g twice daily. This change of treatment was done prior to the
resulting of the organisms antibiotic sensitivity on culture, with Ceftri-
axone ultimately chosen due its higher penetration rate of high doses to
the blood-brain barrier [29]. Later on, after culture results showed
excellent sensitivity of S.Dublin to Ceftriaxone, the treatment regimen
was continued for a total duration of 56 days with full patient recovery.

Further literature is needed to explore the unusual presentations of
NTS S.Dublin causing SDE, specifically in the elderly and immunocom-
promised. NTS should be taken into account as possible culprits of CNS
infection even in the absence of gastrointestinal symptoms. Addition-
ally, the presentation and epidemiology of the salmonella species in
general causing subdural empyema and other CNS infections should be
further studied and observed.

Conclusion

We report this case to shed light on the first documented atypical
presentation of a subdural empyema caused by Salmonella enterica

Fig. 1. A and B are coronal sections of patient’s brain CT showing subdural hematoma.C shows a sagittal section of brain CT showing right and left sub-

dural hematoma.
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serovar Dublin, highlighting an unusual manifestation of a classically
enteric pathogen. Prompt identification and targeted antimicrobial
therapy, along with surgical intervention, proved crucial in the man-
agement of this rare and life-threatening infection. Our case also em-
phasizes the need for further awareness identifying potential
extraintestinal manifestations of Salmonella infections, especially in
immunocompromised individuals or those with underlying health con-
ditions. Further research and case documentation are necessary to better
understand the pathophysiology, optimal management strategies, and
potential preventive measures for rare manifestations of Salmonella
infections.
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