ASIAN SPINE JOURNAL
I Case Report

Asian Spine ] 2014;8(2):206-210 « http://dx.doi.org/10.4184/asj.2014.8.2.206

Literature Review and Clinical Presentation of
Cervical Spondylitis Due to Salmonella
Enteritidis in Immunocompetent
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A 48-year-old woman was presented to our clinic with some fever and neck pains for about one month. Based on the symptoms and
results of image, an empirical diagnosis of tuberculous cervical spondylitis was made. The pain was not significantly decreased after
anti-tuberculosis therapy. And, 3 weeks later, she was re-admitted to our hospital for the unbearable pain. An exploration of the C4/5
by the anterior medial approach was recommended to evaluate the germ and debridement. Bacteriological tests showed that the
pathogen was Sa/monella Enteritidis. The pain was relieved significantly after operation and sensitive antibiotic treatments. Infec-
tions with Salmonella Typhi or Salmonella Paratyphi have been well-documented, while there are few reports of cervical spondylitis
caused by Salmonel/a Enteritidis. We reported a case of a healthy woman with whom pyogenic cervical spondylitis of Sa/monella En-
teritidis was corroborated and treated and reviewed according to previous reports about spondylitis caused by Sa/monella Enteritidis

in the literature.
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Introduction

Salmonella Enteritidis (SE) usually resides in the intes-
tines of human beings and animals, and typically causes
enteritis. Occasionally, it may affect some extra-intestinal
organs such as the brain, thyroid, and musculoskeletal
systems for patients with underlying diseases or with fac-
tors that suppress host resistances [1]. Infections of SE
which involve the spine, particularly the cervical spine in
the immunocompetent, is rare. To our knowledge, infec-
tions with Salmonella Typhi [2-7] or Salmonella Paraty-
phi [3,8] have been well documented, but there are few
reports on cervical spondylitis caused by SE.

We report a case of a healthy middle-aged woman with

whom pyogenic cervical spondylitis of SE was corrobo-
rated and treated, and reviewed according to previous
reports about spondylitis caused by SE in literature. The
present case is unique in that it occurred in an immu-
nocompetent from non-endemic areas without known
sources of Salmonella infections and prodromal gastroin-
testinal disorders. Furthermore, the clinical presentation
and image studies are similar to tuberculosis spondylitis,
and, thus, are misdiagnosed as tuberculosis spondylitis
on the first admittance. Therefore, the purpose of this re-
port is to alert others for the possibilities of SE spondylitis
in immunocompetent and to provide recommendations
for diagnosis and treatments.
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Case Report

A 48-year-old woman was presented to our clinic with
some fever and neck pains for about one month. She had
no significant neck injury history. Her neck pains oc-
curred after days of low degree fever and fatigue, with
shoulder and arm pains. She rated the neck pain 7 out of
10 points (visual analogue scale). The pain, with dizziness
and headaches, increased at night. Although the neck
pain involved both shoulders and arms, there were no
specific distributions of arm pains. She did not have any
numbness in either arms. She felt a low fever everyday
but denied a contact with tuberculosis. She walked nor-
mally and continued her work at home. She had no bowel
and bladder problems.

Physical examinations revealed restricted neck rota-
tions and obvious tenderness on her shoulders. For her
neurological examination of the upper limb, no abnor-
mality was found. Spurling signs and Lhermitte’s test
were not detected. Hoffman’s sign and Babinski’s sign
were negative. Her tandem gait was normal. Her body
temperature was 38.2°C.

The laboratory tests revealed that white blood cell
(WBC) was counted as 3.8x10°/L, with 57% neutrophils,
and 30.1% leukocyte. C-reactive protein (CRP) level was
7.29 mg/L and erythrocyte sedimentation rate (ESR) was
28 mm/hr. Both purified protein derivative tests and tu-
berculosis antibody colloidal gold diagnostic tests were

Fig. 1. Radiology studies at admission. (A) Plain radiographic at admission demonstrated it exists narrowing of the intervertebral

negative.

Lateral radiograph revealed a loss of lordosis on the
cervical spine by destructions of the fifth cervical ver-
tebrae (C5) and narrowing of the intervertebral disk
space between C5 and the sixth cervical vertebrae (C6).
In addition, magnetic resonance imagings (MRIs) of the
cervical spine demonstrated uneven compressions of the
intervertebral disk spaces between C5 and C6. Endplates
and vertebrae were moth-eaten damaged. This was com-
bined with well-defined paraspine and intraspine abnor-
mal signals wrapped with smooth walls, all in parallel
with tuberculous spondylitis which is inconsistent with
the pyogenic (Fig. 1).

An empirical diagnosis of tuberculosis (TB) cervical
spondylitis was made and the patient underwent classic
anti-tuberculosis therapy with isoniazid, rifampicin, and
ethambutol, and anti-infective treatments with penicillin
and gentamicin. Yet, the chemotherapy for TB received
no improvements in neck pain after 3 weeks. Repeated
lab tests revealed that WBC was 7.2x10°/L, with 70% of
neutrophils and 17% of leukocyte, while CRP was 2.68
mg/L and ESR 23mm/hr. Based on the limited responses
of anti-TB therapy, we realized that TB might not be the
pathogen. Therefore, an exploration of the C4/5 through
the anterior medial approach was recommended to eval-
uate the germ and debridement.

In the surgery, hypertrophic and edematous preverte-
bral fascia was noticed. On the right edge of C5 vertebral

disk space between C5 and C6. (B) Sagittal T2 weighted image showed uneven compression of the intervertebral disk space
between C5 and C6. Endplates and vertebrae were moth-eaten damaged. High signal intensity in endplates of C5 and C6 and para-
spinal mass were present. (C) T2 weighted axial image showed well-defined paraspine and intraspine abnormal signals wrapped

with smooth wall.
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body, there was an abscess in the size of about 1x1x0.6
cm’. Needle puncture containing about 1 mL yellow fecu-
lent abscess was sent for culture. The abscess was drained
and adjacent inflammatory tissues were removed. The
C5/6 disc and its adjacent vertebral endplates were dam-
aged. Scattered local bone destructions and hyperplastic
granulations were found in C5 vertebral body. Frozen
pathological section examinations of the pre-vertebral
tissues revealed infiltration of neutrophils and tissue
cells, but no evidences of malignancy and tuberculosis.
Acid-fast bacillus test of purulent specimen smear was
negative. The C5 corpectomy was then performed, and
C4/5 and C5/6 discs were removed, followed by auto-
iliac grafts and anterior plate instrumentations (Inter-
Tan, Smith & Nephew, Memphis, TN, USA). Gel foams
filled with streptomycin were used to cover the plate and
SCrews.

Histological study revealed chronic infections of C5
vertebra, with apparent neutrophils infiltration and
granulation tissues hyperplasia. No evidences of tuber-
culosis, such as epithelioid cell hyperplasia and langhan’s
cell, were detected. Instead, bacteriology study showed
that the pathogen was SE. She was diagnosed as having
cervical spondylitis caused by SE. Based on sensitivity
test, levofloxacin was administrated through intravenous
injection for 3 weeks, followed by oral antibiotic for
another 2 weeks. At 1 month follow-up, her neck pain

completely disappeared and radiography showed signs of

Fig. 2. Radiology studies at follow-up. (A) Plain radiograph post-
operative one year confirmed that C5 and C6 have fused together well,
no pseudarthrosis or dislocation of screws or plate. (B) Sagittal T2
weighted image demonstrated no relapse of inflammation.
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bone growth. At 1.5 year of follow-up, C4-6 fusion was
obtained. At 5-year of follow-up, she was symptoms-free
and magnetic resonance showed a fine fusion from C4 to
C6. However, accelerated degeneration was observed in
the adjacent C3/4 discs (Fig. 2).

Discussion

Pyogenic spondylitis caused by Salmonella Typhi or
Salmonella Paratyphi has been well documented. Miller
et al. [7] reported two normal patients with spondylitis
caused by Salmonella group B (Salmonella Typhi). Amri-
tanand et al. [3] reported his experiences with 11 cases,
all of them were Salmonella Typhi or Salmonella Paraty-
phi. The Salmonella Paratyphi spondylitis of lumbar spine
was also being reported in English literature [8]. A cer-
vical spondylitis due to SE is a rare entity. We reviewed
worldwide medical literatures with the use of Medline
dating back to 1960 and referenced the retrieved articles.
We obtained reports on 5 patients with spondylitis caused
by this organism [5,9-11], and the detailed characteristics
of these cases and our case are outlined in Table 1.

Pains of back or shoulder and fever occurred in most
patients. Of the 6 cases described herein, five were misdi-
agnosed initially (Table 1). Spondylitis due to SE can be
misdiagnosed as neoplastic, Guillain-Barre, atypical bor-
reliosis, atypical pneumonia and scrub typhus, tubercu-
losis. It may be attributed to the lack of awareness for this
organism to be the pathogen of spondylitis or absence of
prodomal gastrointestinal disorders. We recommended
Widal test to be carried out to verify if any Salmonella
infections existed insidiously when the pains or other
symptoms were not improved. But aspiration of the ab-
scess may be more helpful to make prompt and defined
diagnosis [12].

The first interest point in this case is that Salmonella
cervical spondylitis occurred in an immunocompetent
without prodomal gastrointestinal disorders. All the
other 5 cases in the table except our case have immuno-
depression factors such as diabetes mellitus, prednisone
consumption, chronic renal failure and drinking. A man
infected with the SE bacterium often undergoes fever,
abdominal cramps, and diarrhea and remote Salmonella
infections frequently afflicted patients with immunode-
pression factors [1]. However, in this case, she had no
prodromal gastrointestinal disorders and typhoid fever
other than low fever during the night. Based on her med-
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Table 1. Clinical characteristics of the 6 patients with SE spondylitis

Clinical
manifestation

Associated
/Sex condition

Age (yr)

Misdiagnosis;
antimicrobial
regimen

Outcome/
follow-up Reference
duration

Surgerical
treatment

54/Male (astsroentertis, Lumbar  Fever and chills, Ceftriaxione/4 wk; cipro- Debridement, two-  Recov- 1]
generalized weak- back pain floxacin/13 wk stage bone graft, ered/15 mo
ness, diabetes no internal fixation
mellitus
b6/Female  RA, prednisone Lumbar  Febrile, low back  Misdiagnosed as neo- No Recovery [2]
taken daily, irritable pain plastic; ofloxacin iv/4 wk; delayed/12
bowel syndrome ofloxacin oral/5.5 wk mo
53/Male Diarrhea, heavy Cervical  Low fever, pares-  Misdiagnosed as Guillain-  Debridement and Recovery [3]
drinker thesia, weakness  Barre; cefmetazole, one-stage bone
of extremities amikacin/4 wk graft
19/Male Meningism Lumbar  Lumbar region Misdiagnosed as atypical ~ No Recovery [4]
pain borreliosis; ciprofloxa-
cin/6 wk
62/Male Chronic renal Lumbar  Back pain, fever,  First misdiagnosed as Drainage of the Improve- [5]
failure hypoxia atypical pneumonia, then  focal ment
scrub typhus; ceftriax-
one/4 wk, ciprofloxacin
ceftriaxone/13 wk
48/Female  None Cervical ~ Low fever, shoul-  Misdiagnosed as tubercu- ~ Debridement and Recovery [6]
der pain losis spondylitis; levoflox-  one-stage bone soon/5 yr

acin iv/3 wk, levofloxacin
oral/8 wk

graft with internal
fixation

SE, Salmonella Enteritidis; RA, rheumatoid arthritis.

ical history and laboratory tests at our hospital, she had
no apparent immunologic abnormalities. This reminds us
to be aware of Salmonella spondylitis in the medical com-
munity, even when treating the immunocompetents.

On the other hand, it is easy to be confused with
tuberculous spondylitis in clinical and image presenta-
tions. Kim et al. [13] compared pyogenic spondylitis with
tuberculous spondylitis in associated illnesses clinical,
radiological, and laboratory features; they concluded pre-
vious invasive spinal procedures, preceding bacteremia,
fever, higher WBC, CRP, alkaline phosphatase, and high-
er fractions of neutrophils are all indications of pyogenic
spondylitis. Recent surveys revealed that MRI is the best
noninvasive method for assessing the spinal infections
and may be a helpful technique for differentiation of tu-
berculous spondylitis from pyogenic spondylitis. Harada
et al. [14] found that well-defined paraspinal abnormal
signal, thin and smooth abscess wall, presence of paraspi-
nal or intraspinal abscess, and thoracic spine involvement
are suggesting tuberculous spondylitis. However, the key
to diagnosis is recovery of the organisms, and Widal test
may be helpful. In the present case, the MRI is similar to

tuberculous spondylitis with a smooth abscess wall and
well-defined paraspinal abnormal signals (Fig. 1). Widal
test was not performed due to the rarity of the organism
in spondylitis and our lack of awareness for this problem.
These factors could be partly proposed to account for
misdiagnosis at the first time.

Under the premise of the use of sufficient antibiotics,
there is no doubt to have radical debridement for the ab-
scess and infected tissues in cervical, followed by an an-
terior fusion with autograft, allograft, and titanium cage
[15]. However, for the remaining vertebral space after
most of the purulent materials have been removed, wheth-
er we treat it with one-stage bone grafting and internal
fixation, or we perform two-stage operation is controver-
sial. The orthodox view was that one-stage therapy may
lead to poor stability, low fusion rates, losses of height of
vertebrae and formations of a layer of exo-polysaccha-
rides known as glycocalyx. But recently, Linhardt et al.
[16] and Lee et al. [17] have reported that if the purulent
materials were completely eliminated and the course of
antibiotic therapy was enough, it was safe to carry out an
one-stage operation by using internal fixation. Koroves-
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sis et al. [18] held that instrument-combined, one-stage
surgery allowed early and long-term results for patients
with cervical and lumbar osteomyelitis. Nakase et al. [19]
suggested that two-stage management may be suitable for
carefully selected patients with severe diabetes mellitus
or long-term steroid intakes. Because the large diameter
of the cervical spinal cord relative to the spinal canal and
the significant range of motions on the cervical spine, the
cervical osteomyelitis is a unique entity and a small epi-
dural infection can lead to great pains and neurological
deficits [12]. Thus, it should be treated discriminatingly
from lumbar or thoracic spondylitis. In the present case
occurring at the cervical spine, because the patient had
unbearable pain and structure instability radiology, surgi-
cal treatment was recommended. Firstly, we removed the
infected tissues radically, followed by rinse and dip with
iodine. Secondly, autologous bone grafts and titanium
board internal fixation were performed, the surface of
the plate was filled up with latin sponge, gelation foam
dipped with antibiotic (streptomycin). Then methylpred-
nisolone (80 mg, bid) was used intravenously for 3 days
to alleviate the edema.
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