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Background: Vertebral osteomyelitis is rare. Finding the right etiological agent is important
to administer antibiotic regimen accordingly. The occurrence of this disease in endemic
countries raises the susceptibility of a more common infection such as tuberculosis and
pyogenic bacteria. Salmonella spp. infection is also common in endemic countries; however,
extra-intestinal manifestation is very rare.

Methods: We present an extremely rare case of salmonella vertebral osteomyelitis (SVO) in
the upper thoracic vertebrae of a 64-year-old patient with history of cardiac surgery and other
pre-existing comorbidities. SVO was treated by antibiotics, surgical debridement and spinal
stabilization.

Results: Three weeks after surgery and intravenous antibiotics, the patient recovered and
was discharged without fever and back pain, with excellent motoric improvement.
Conclusion: Salmonella infection must be considered to be one of possible etiological
agents in patients with suggestive spondylitis in emerging countries, especially in those with
comorbidities.

Keywords: osteomyelitis, spondylitis, thoracic spine, salmonella

Introduction

Vertebral osteomyelitis is uncommon, with an incidence of 1 case per 100,000-250,000
population per year in the United States, with Staphylococcus aureus as the most common
pathogen. In endemic countries, Mycobacterium tuberculosis must be considered as one
of the causative agents. Spondylitis tuberculosis contributes to around 5% of extrapul-
monary tuberculosis (EPTB), which is low at 3% of all TB cases. Salmonella rarely
causes osteomyelitis (only about 0.5% to 2% of all cases). The salmonella vertebral
infection is even rarer with no exact reported incidence worldwide.'

We presented a case of a 64-year-old male with upper thoracic salmonella
vertebral osteomyelitis (SVO) with severe neurological deficit. A blood culture
showed no bacterial colonization. The patient was treated with decompression
laminectomy and posterior stabilization along with antibiotic ciprofloxacin in
accordance with the sensitivity profile of the Salmonella spp that grew from
vertebral abscess and tissue culture. This work has been reported in line with the
CARE guidelines.”

Case Presentation
The patient was hospitalized due to a remittent high fever 2 weeks before admis-
sion. No gastro-intestinal symptoms were noted. The patient had mild back pain
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over the mid back area but still could walk independently.
The blood culture showed Salmonella enterica infection
which was sensitive to Ampicillin/Sulbactam, Doripenem,
Doxycycline, Imipenem, Amoxicillin/Clavulanic acid,

Ampicillin,  Cefepime, Cefotaxime, Ceftazidime,
Ceftriaxone, Meropenem, Ertapenem, and Piperacillin/
Tazobactam. The patient received meropenem 1lg daily
for 7 days. The patient had a past history of coronary
artery bypass grafting surgery due to atherosclerosis
three years before admission and 10 years of steroid-
induced diabetes mellitus which was also complicated
with chronic kidney disease.

Two weeks afterwards, the patient was readmitted to
the emergency ward with hypotension and a persistently
high fever (39.4°C). The patient also had severe back pain
and paraplegia 1 week before admission. The pain was
centered in the upper back and radiating to the chest wall
with Visual Analogue Scale (VAS) 7. There was weakness
of both lower extremities with sensory loss below the
chest. There was no history of recent trauma. The patient
had lost 1 kg of weight in the past one month.

A blood sample for hematology and coagulation profile
and blood culture was taken along with a urinary sample to
rule out the source of infection. There was no leukocytosis,
however there was an increase in neutrophils, decreased in
lymphocytes, C-Reactive Protein was high (111.08 mg/L)
and procalcitonin was 0.27 ng/mL. The blood culture was
negative. Mantoux test and IGRA (Interferon Gamma
Release Assays) for Tuberculosis was negative. HIV testing
was negative with CD4 cell count of 504 cells/mm’. The
patient was referred to the intensive care unit due to septic
shock with unknown origin and was given a high dose

meropenem injection 1 gram every 8 hours. The renal

function was normal (upper limit) throughout the antibiotic
administration and showed a maximum level of 37 mg/dL
for ureum and 1.23 mg/dL for creatinine.

The critical condition subsided five days after hospital
admission. After that, the patient was re-assessed for the
neurological deficit and consulted an orthopedic spine sur-
geon. From physical examination, there was a midline ten-
derness over the upper thoracic spine region. We suspected
a spinal cord compression with signs of upper motor neuron
involvement with a decreased sensation from Th5 derma-
tome and Medical Research Council Scale for muscle power
of 0/5 from L2-S1 on both lower extremities (American
Spinal Injury Association [ASIA] impairment scale B).

Magnetic resonance imaging (MRI) of the spine revealed
wedging on the Sth and 6th thoracal with intrathecal infiltra-
tion of hyperintensity mass in T2 weighted images which
increased our suspicion of granulomatous infection from
Mycobacterium tuberculosis with metastatic bone disease
as the main differential diagnosis (Figure 1).

A week after hospital admission, we performed
a posterior stabilization with the pedicle screws and rods
system on 4th, 5th, 7th and 8th thoracic spines and trans-
pedicular biopsy on 6th vertebra (Figure 2). A 3 cc of
purulent discharge was oozing out from the 6th thoracal
body while performing the biopsy. Tissue samples for
culture and pathological exam were obtained and macro-
scopically similar to granulation tissue from tuberculous
further
Decompression was achieved by laminectomy and flavect-

infection.  Debridement  was attempted.
omy on the 5th and 6th thoracal level. A similar granula-
tion tissue was found underneath the laminae and yellow

ligament. Postoperatively, the patient was sent back to ICU

for general health stabilization.

Figure |1 MRI of the thoracal spine. (A) Coronal view showed destruction of thoracal spine with pedicular involvement (arrow). (B) Sagittal view TI-weighted images
showed wedging of 5th and 6th thoracal spine (arrow). (C) Sagittal view T2-weighted images showed a pathological intensity with increased signal on the 5th and 6th
vertebral bodies (arrow) and extended to paravertebral region and compressed the spinal cord on that level (D).
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Figure 2 Post-operative X-ray showed pedicle screw and rod stabilization of upper thoracal spine: (A) antero-posterior view and (B) lateral view.

The pathological exam revealed chronic inflammation
without tuberculoma and caseous necrotic formation and
no malignant cells were found. The tissue culture revealed
Salmonella enterica infection which has the same sensi-
tivity profile to the previous blood culture. The bacteria
were sensitive to ciprofloxacin with minimum inhibitory
concentration (MIC) below 0.06. We changed the antibio-
tic regimen to ciprofloxacin 400 mg IV twice daily for two
weeks, followed by oral ciprofloxacin 500 mg twice daily
for 6 weeks, with a total of 8 weeks therapeutic antibiotic.
Three weeks after surgery, the patient was discharged with
a significant improvement of the neurological condition
with excellent motoric strength (ASIA E) and free of
fever. There was slight discomfort over the surgical scar
but the pain had significantly subsided. The patient was
independently ambulated with a spinal brace. At the 3
month follow-up, the patient was symptom-free and
had begun exercises to strengthen the back.

Discussion
Salmonella sp. can cause a broad spectrum of human
diseases from gastroenteritis, typhoid fever and bacteremia

with or without seeding to remote organs by either hema-
togenous or contiguous spread. Salmonella infection is
a food-borne infection and primarily infects the gastro-
intestinal system. It is a self-limiting disease with the
course of about 4 weeks without antibiotic therapy. Signs
and symptoms usually appear for 1-2 weeks. In the early
course of the disease, the patient had a remittent fever and
approximately in the second week the fever becomes per-
sistently high, as experienced by our patient. On the other
hand, infection from pyogenic bacteria usually gives
a sudden rise of temperature whereas in tuberculosis, the
signs and symptoms are somewhat less dramatic.>*
Bacteremia in patients with low immunity can cause
extra-intestinal infection although non-typhoidal salmonel-
losis is not always present with gastro-intestinal symptoms
particularly in patients with low immunity. Salmonella
osteomyelitis is an uncommon complication of salmonella
infection (less than 1%). In sickle cell patients, salmonella
was the major cause of osteomyelitis (70%). In non-sickle
cell patients, salmonella-associated infection accounts for
only 0.5% of all cases of osteomyelitis, and involvement

of the spine is approximately quarter of all these cases.>
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Bony manifestation of salmonella infection was firstly
described by Sir Paget in 1876 in long bones. In 1899
Gibney presented four cases of typhoid spine following

2 Santos and Sapico® study

episodes of typhoid fever.
showed that most of salmonella osteomyelitis (54%) had
predisposing factors such as immunocompromised patient,
sickle cell disease, atherosclerosis, diabetes, collagen dis-
eases, liver cirrhosis, systemic lupus erythematosus, lym-
phoma, liver diseases, previous surgery or trauma, elderly,
steroid use and achlorhydria.”’ This patient was older with
several comorbidities: history of coronary artery bypass
grafting surgery due to atherosclerosis and steroid-induced
diabetes mellitus which was also complicated with chronic
kidney disease. These comorbidities made the patient more
susceptible to a complicated infection, while HIV infection
as the most common cause of an immunocompromised
state had been excluded.

Patients with immunodeficiencies state are predisposed
to Non-typhoidal Salmonella (NTS) infection and symp-
toms not necessarily preceded with diarrhea or other gas-
tro-intestinal symptoms because diarrhea is a defense
mechanism that depends on a normal immune system.®
NTS has been shown to have a predilection for the endo-
vascular environment.” A report from Hibbert et al'
showed there is a tendency of developing endovascular
infection in NTS. This patient had a positive NTS and
a history of CABG. There is a strong suspicion of extra-
intestinal colonization whether in the endovascular system
or in the vascular graft that further seed into the vertebral
vascular system and develop vertebral osteomyelitis.
However, this patient did not have cardiac symptoms and
signs so we did not proceed to further cardiac diagnostic
evaluations.

Osteomyelitis is rarely developed in acute phase of
salmonellosis but may arise during convalescence or
even months and years after initial infection.'' Spinal
salmonella infection is an extremely rare condition and
the majority of cases involve lumbar vertebrae (50%),
thoracic vertebrae (20%) and the rest occurs with multiple
bone and joint involvement.” The involvement of thoracic
vertebrae itself usually occur in lower thoracic.” Cohen
et al'? reported the incidence of vertebral osteomyelitis in
the past 80 years still appears to be uncommon.>'?
However, no literatures on SVO affecting upper thoracic
vertebra were found during a literature search on several
web-based search engines (PubMed, Science Direct and
Google Scholars). It reflects an extreme rarity in our case
presentation.

Pathogens can reach the spine by several routes: hema-
togenous spread from a distant site or focus of infection,
direct inoculation from trauma or spinal surgery, contigu-
ous spread from adjacent soft tissue infection, or as
a result of vascular insufficiency. Hematogenous spread
through arteries or veins (via Batson’s plexus) is the major
mechanism in vertebral osteomyelitis and our patient prob-
ably developed typhoid osteomyelitis during typhoid bac-
teremia with additional susceptibility of stagnant blood
flow due to pre-existing vascular insufficiency caused by
atherosclerosis.>>!""1?

Fever and back pain are the main presenting symptoms
of any vertebral infection. Higher frequency of fever that
accompanies any back symptoms should lead to early
suspicion of infection thus prompting the appropriate
workup. Laboratory studies usually reveal anemia and
leukocytosis or leukopenia, along with raised erythrocyte
sedimentation rate, but are non-specific.'* The patient had
a sub-acute onset of persistent high fever, worsening back
pain with severe neurological deficit and continue eleva-
tion of CRP and PCT which were acute phase markers
despite meropenem therapy and negative blood culture.

In this patient, the radiological appearance of des-
tructed discs and vertebral bodies including vertebral and
paravertebral abscess brought a high index suspicion for
an ongoing spinal infection. However, it is hard to distin-
guish pathological changes due to salmonella from other
infectious agents solely from imaging findings. The gold
standard diagnosis depends on isolation of the organism
from the affected site. In spinal infection cases, the organ-
ism grew from vertebrae (either needle biopsy or intrao-
perative specimen), aspirate of adjacent fluid collection/
abscess, or blood culture from patients with clinical fea-
tures of vertebral osteomyelitis. Gram staining was also
routinely done to identify aerobic infection such as
Staphylococcus aureus which is the main cause of pyo-
genic vertebral infection.>”

In this patient, tissue culture grew Salmonella sp.
which had exactly the same sensitivity profile as the pre-
vious blood culture during bacteremia. However, merope-
nem medication failed to prevent the occurrence of
distance infection in this patient despite the sensitivity
profile remained the same. This suggests the existence of
persisters that are responsible for latent infection, extra-
intestinal infection and post-treatment relapse. Hence, we
re-assess drug sensitivity and adjust the treatment regimen
by giving ciprofloxacin despite in the latest tissue culture

o 14,1
also showed sensitivity to meropenem.'*'”
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Ciprofloxacin has been the drug of choice for the treat-
ment of salmonella infection since 1990. However, there
was therapeutic failure associated with strains showing MIC
in the range 0.12 to 1 pg/mL which means that there is
a decreased ciprofloxacin susceptibility. Considering this
condition, in 2012 the Clinical and Laboratory Standards
Institute (CLSI) revised the criteria of ciprofloxacin suscept-
ibility with MIC <0.06 pg/mL as susceptible. In this patient,
the consideration of changing treatment regimens was after
evaluating the ciprofloxacin susceptibility profile.
Furthermore, ciprofloxacin has a success rate often greater
than 80% in treating gram negative vertebral osteomyelitis
with or without regiment combination. It also has been
proven that ciprofloxacin is the most effective treatment of
gram-negative vertebral osteomyelitis with a total period of
administration varying from 6-8 weeks (pure parenteral or
combination with oral).>®'%!7

The negative conversion of blood culture with a high
suspicion of an emerging infectious disease is possible. The
bacteria will be unavailable in the blood stream anymore
after passing the bacteremia phase. The main consideration
of surgical debridement in this patient was an acute and
severe neurological deterioration with development of
instability due to vertebral bodies destruction which con-
tributed to debilitating pain in this patient, and further
narrowing the canal which was already fully occupied
with abscess. Furthermore, tissue culture and biopsy were
gold standard procedures to confirm the diagnosis.”>="

Early recognition can lead to an early and appropriate
antibiotic therapy. Although the disease is food-borne and
more-likely to be self-limiting in nature, a patient with an
immunocompromised state is at risk of bacteremia and
have extra-intestinal infection. The clean and thorough
debridement followed by giving the suitable intravenous
antibiotic has brought a successful infection control in this

patient.

Conclusion

Clinicians should be aware of the possibility of salmonella
infection as an etiological agent in patients with suggestive
vertebral osteomyelitis in emerging countries, especially in
those with comorbidities such as immunocompromised
state and cardiac surgery. No site predilection of NTS
vertebral infection has been demonstrated. In abscess for-
mation and evidence of vertebral destruction, surgical
intervention is needed in addition to antibiotic therapy to
control source of infection and prevent further damage to
the spinal cord.
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