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Abstract

remained normal, and had no severe complications.

Background: Spondylitis is a very common back problem in orthopedics, but is rarely caused by Salmonella
enteritidis. We herein reported an uncommon case of thoracic spondylitis caused by Salmonella enteritidis.

Case presentation: A 68-year-old man with high fever was diagnosed as salmonella septicemia initially. His
condition was improved after antibacterial treatment. But the symptom of pyrexia was recurred after some days. He
was then diagnosed with thoracic spondylitis caused by salmonella enteritidis. After that, he was put on strict
antibiotic treatment, and underwent intervertebral lesion debridement, partial rib resection, intervertebral bone
fusion and pedicle screw internal fixation. Subsequently, the patient had a significant relief in pain, temperature

Conclusions: Special attention should be paid to systemic pain and remain cautious to the occurrence of
osteomyelitis in patients with Salmonella septicemia. Moreover, the treatment time for using sensitive antibiotics
should be sufficient. Surgical treatment should be considered if strict conservative treatment is failed.
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Background

Salmonella spondylitis is a rare disease condition, and it
commonly occurs in patients with sickle cell anemia and
those in immunocompromised state [1]. We herein pre-
sented an immunocompetent case with Salmonella
spondylitis who initially developed fever, followed by
atypical chest and back pain. This is a rare case of Sal-
monella enteritis spondylitis of thoracic spine.

Case presentation

A 68-year-old man with high fever and without any ap-
parent cause was prescribed oral moxifloxacin in a com-
munity clinicc. On day 5, his maximum body
temperature reached to 41 °C with shivering, and so he
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visited the emergency department immediately. On la-
boratory examination, his white cell count was raised to
11.74*10°/L and neutrophil percentage was 92.4%. The
results of blood culture indicated Salmonella enteritidis
(09), while Widal test and Weil-Felix test were shown
to be negative, which confirmed the diagnosis of Sal-
monella enteritidis sepsis. The patient was healthy be-
fore, and had no history of any other diseases, as well as
smoking and drinking history. According to the results
of antibiotic susceptibility test, piperacillin/tazobactam
was prescribed. His temperature returned to normal
after 2days. He was discharged after maintenance of
normal body temperature for 12 days, and was instructed
to continue oral cefixime. On day 6 after discharge, he
discontinued cefixime by himself and had fever (in-
creased to 38.6 °C) accompanied with chills, fatigue, and
night sweats. He also had paroxysmal pain in the left
chest and back. He did not visit the hospital and took
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cefixime at home, and his body temperature was main-
tained constant at 37-38 °C. However, the patient was
admitted after 24 days due to long-term low-grade fever
and fatigue. He complained of slight back pain when in-
quired in detailed. His white cell count was 8.21¥10°/L
and neutrophil percentage was 73.3%. C-reactive protein
(CRP) was 45ug/ml, and erythrocyte sedimentation rate
(ESR) was 55 mm/h. Blood cultures still indicated Sal-
monella enteritidis (09). Spine MRI showed abnormal
signal changes at T9-T10 vertebral bone and adjacent
soft tissues, and the corresponding spinal cord was com-
pressed. CT scan (Fig. 1) showed infectious lesions.
More specifically, bone destruction and sclerotic bone
formation were observed, indicating that the course of
spondylitis was not short. PET-CT revealed changes in
T9-T10 vertebrae and intervertebral space, and forma-
tion of soft tissue masses adjacent to the vertebra, in-
creased fluorodeoxyglucose (FDG) metabolism, and
spinal tuberculosis was considered (Fig. 2). Anti-
mycobacterium tuberculosis antibody and T-spot test
were shown to be negative. The final diagnosis con-
firmed it as thoracic spine infection. Intervertebral lesion
debridement, partial rib resection, intervertebral bone
fusion and pedicle screw internal fixation were per-
formed. After surgery, the patient experienced a signifi-
cant decrease in pain. Finally, histopathological results
suggested inflammatory cell infiltration and tissue

-

Fig. 1 Radiological studies before operation. a Sagittal SPIR before
operation demonstrated existence of abnormal signals in the
intervertebral disk space between T9 and T10; b T2 weighted axial
image showed well-defined abnormal paraspinal and intraspinal
signals; ¢ Sagittal CT image showed damaged vertebrae and
endplate (T9/T10); d CT axial image showed paraspinal and
intraspinal soft-tissue mass and partial osteosclerosis
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bacterial culture indicated Salmonella enteritidis (O9)
(Fig. 3). He underwent treatment with piperacillin/tazo-
bactam for 2weeks consecutively. His postoperative
temperature and white cell count remained normal.
Blood cultures were negative twice in a row, so he was
discharged from the hospital. Ceftriaxone was prescribed
for 3 weeks once a day after discharge. The patient was
followed up for 4 months after discharge and showed a
good prognosis. From postoperative imaging results after
4 months, intervertebral fusion was achieved in T9-T10
(Fig. 4).

Discussion and conclusions
Spondylitis caused by Salmonella is rare, which
accounted for 0.45% of all osteomyelitis cases [2]. Sal-
monella osteomyelitis often occurs in immunocom-
promised patients, and especially those with sickle cell
disease [3]. As known, there are several reports on spinal
infections caused by Salmonella typhi or Salmonella
paratyphi [4, 5]. There are only 10 cases reported with
spondylitis of the lumbar (4), cervical (3), and thoracic
spine (3) caused by Salmonella enteritidis till date [6, 7].
Also we herein reported a rare case of thoracic spondyl-
itis caused by Salmonella enteritidis (Table 1).

Salmonella is a Gram-negative bacterial intestinal
pathogen that spreads through water and food. However,
the gastrointestinal symptoms are not presented in some
patients [8]. Fever and back pain might be the main
symptoms in patients with spondylitis. According to a
study, 55% of patients had no symptoms before present-
ing back pain [5]. Changes in bacterial virulence might
explain as to why Salmonella infections occur in im-
munocompetent people with atypical symptoms [4].

However, Salmonella spondylitis is difficult to distin-
guish from tuberculosis. The main features of thoracic
spinal tuberculosis MRI included well-defined paraspinal
abnormal signals, spinal canal and paraspinal abscess,
thin and smooth abscess wall [9]. The features of MRI in
our case are similar to that of tuberculous spondylitis.
As it is difficult to distinguish from tuberculosis, some
patients in tuberculosis endemic areas could be misdiag-
nosed with tuberculosis spondylitis before surgery. How-
ever, postoperative pathology revealed infiltration of
inflammatory cells and microbiological culture exhibited
salmonella infection [10]. Therefore, some measures
should be taken to avoid misdiagnosis. Firstly, the blood
bacterial culture is critical to identify the pathogens and
Widal test might be helpful in that situation. Moreover,
neurological symptoms caused by salmonella spondylitis
are uncommon, which are different from tuberculosis
[11]. In addition, localized puncture is useful for diag-
nosing it.

Based on antibiotic susceptibility test, a sensitive
antibiotic was given through intravenous injection.



Chen et al. BMC Surgery (2020) 20:180

Page 3 of 5

Fig. 2 PET-CT images before operation. PET-CT showed changes in T9-T10 vertebrae and intervertebral space, formation of soft tissue masses
adjacent to the vertebra, and increased fluorodeoxyglucose (FDG) metabolism

Fig. 3 Postoperative histopathology and blood culture. a
Postoperative histopathology showed inflammatory cell infiltration; b
In aerobic culture dish, growth of the bacteria was shown; ¢ In
anaerobic culture dish, no bacterial growth was observed

Although ciprofloxacin, a third generation cephalo-
sporin, ampicillin and chloramphenicol are optional
antibiotics that are used as empirical medication, pi-
peracillin/tazobactam was prescribed for treating anti-
infection based on antibiotic susceptibility result [6].
For general pyogenic spinal infection, antibiotic

Fig. 4 Postoperative CT imaging results after 4 months. a, b

intervertebral fusion in T9-T10 was achieved
N\ J
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Table 1 Thoracic spinal infection cases caused by Salmonella enteritidis

Year  Country Age/Sex Presentation Location  Surgery Outcome Pleural effusion
2002 UK 17/Female  Chest and back pain, fever, dysuria, T9-T11 Only antibiotics Recovery Yes
dyspnea,
2016 India 47/Male Back pain, no fever T7-T8 Debridement, one-stage  Recovery No
graft internal fixation
2016  Greece  57/Male Back pain, no fever, dyspnea T11-T12  Debridement, one-stage  Recovery at first and Yes
graft internal fixation late onset fatal outcome
2019  China 68/Male Back pain, fever T9-T10 Debridement, one-stage  Recovery No

graft internal fixation

treatment for 6-8 weeks is suggested. However, medi-
cation time should be prolonged for Salmonella spon-
dylitis, or it might recur [12]. In most Salmonella
spondylitis patients, prolonged antibiotics and pain-
killers cloud result in favorable outcome and
complete cure rate reaches 76% [6]. However, there
are still 10-20% patients experienced surgical treat-
ment [13].

The surgical indication is still controversial for the Sal-
monella spondylitis. Most of the literature reported
neurologic impairment and spine instability were the
surgical indications for Salmonella spondylitis [6, 14].
Besides, Santos added that large intraspinal and paraver-
tebral abscesses and extensive bone destruction were
also indications for surgery [12]. In the recent literature,
Papaioannou reported a case of thoracic Salmonella
spondylitis was performed with corpectomy, mesh cage
insertion, and pedicle screw stabilization due to persist-
ent pain, instability and abscess formation [6]. However,
in addition to the pathological condition of spondylitis
itself, the choice of therapeutic schedule also depended
on the lesion location and concomitant diseases. Feng
considered that cervical vertebrae was special location
which small lesion could easily cause severe pain and
neurological deficit, so cervical Salmonella spondylitis
was recommended for operative intervention [7]. For
thoracic or lumbar lesion, antibiotic treatment was pre-
ferred alternative. Chang concluded that Salmonella
spondylitis patients with coexisting infection aortic an-
eurysms exist fatal risk, early surgical intervention could
bring about satisfactory prognosis [15].

Although our patient’s temperature continued to be
normal for 2 weeks before surgery, the abnormal signals
of the spine were still observed on MRI and the CRP/
ESR was still higher than the normal, indicating that the
infection was not under control after several weeks anti-
biotic treatment. Postoperative tissue bacterial culture
indicated positive for Salmonella enteritidis, and con-
cluded that infection debridement is also essential for
this patient.

Two of the four thoracic spondylitis patients had se-
vere pleural effusions and reactive pleuritis as the pleura
were in close contact with the thoracic vertebrae.

Abnormal signals existed around the thoracic spine, but
no pleural effusion occurred in our case. Salmonella
septicemia was diagnosed in the early stage, which
mainly relied on blood bacterial culture, and so it dem-
onstrated a good treatment effect after strict use of anti-
biotic therapy. But spinal infection was neglected, which
led to deterioration of the disease and spondylitis was di-
agnosed after 2months. It was not until after re-
admission that the patient noticed back pain when
inquired in detailed by the doctor. Therefore, for pa-
tients with Salmonella septicemia, sensitive antibiotics
should be prescribed and maintain enough medication
time. Moreover, attention should be paid to systemic
pain and be cautious to the occurrence of osteomyelitis
in the early stage. According to a study, PET-CT is able
to detect lesions in the early stage before the structure
begins to change, but it is an expensive strategy [16].

The following points make our case special: 1. thoracic
spondylitis caused by Salmonella enteritidis is very rare;
2. the patient was immunocompetent; 3. the patient had
no significant gastrointestinal presentation; 4. missed
diagnosis occurred due to atypical manifestations of
spondylitis in the early stage.

In conclusion, much attention should be paid to sys-
temic pain and be cautious to the occurrence of osteo-
myelitis in patients with Salmonella septicemia. If
necessary, PET-CT is warranted for early detection of
infection sites. Moreover, the treatment time for using
sensitive antibiotics should be sufficient. Surgical treat-
ment should be considered if strict conservative treat-
ment is failed.
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