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Case Report 

Atypical staphylococcus aureus  
infection and screws loosening mimicking  
recurrence of spinal tuberculosis after surgery of  
debridement, interbody fusion and internal fixation

Yi Yang1, Haifeng Huang1, Xia Wu2, Litai Ma1, Junfeng Zeng1, Lingli Li1, Ying Hong3, Beiyu Wang1, Hao Liu1

Departments of 1Orthopedics, 2Pathology, 3Operation Room, West China Hospital, Sichuan University, Chengdu 
610041, Sichuan Province, P. R. China

Received August 19, 2016; Accepted October 3, 2016; Epub November 15, 2016; Published November 30, 2016

Abstract: Spinal tuberculosis, also named as Pott’s disease, was first described by Percival Pott in 1779. Early 
diagnosis and anti-tuberculosis treatment is important for spinal tuberculosis but it is really not easy to make a 
diagnosis of spinal tuberculosis in some atypical patients. A 14-year-old male patient presented to our hospital in 
July 2013 and was diagnosed as spinal tuberculosis. He received a standard anti-tuberculosis treatment after an 
anterior-posterior union approach surgery with instrument. However, 24 months after surgery the patient presented 
to our hospital again for the “recurrent” symptoms. Radiological examinations showed the screws loosening. The 
blood biochemical results were as follows: ESR 27.0 mm/h, C-RP 9.86 mg/L, WBC 7.42×109/L, NEUT% 60.9%. We 
considered this as the recurrent tuberculosis and a surgery of removal of instruments was performed. To our sur-
prise, pathological tissue around the screws HE staining supported a pyogenic infection and the acid fast staining 
returned a negative result. Microbial cultivation repeatedly supported a staphylococcus aureus infection. Dressing 
change and intravenous levofloxacin was performed every day. After a two-week intensive therapy, the patient’ 
symptoms were relived and the ESR, C-RP and WBC returned to normal level. After a follow-up of 12 months, the pa-
tient was free of any discomfort, the the ESR, C-RP and WBC were all in normal level. Spinal surgeons should make 
a careful differential diagnosis from pyogenic spondylitis, brucellar spondylitis, sarcoidosis, metastasis, multiple 
myeloma, lymphoma, and other diseases before they make a diagnosis of spinal tuberculosis even in a patient with 
a history of spinal tuberculosis and the “recurrent” symptoms.
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Introduction

Spinal tuberculosis, a most common type of 
osteoarticular tuberculosis, also named as 
Pott’s disease, was first described by Percival 
Pott in 1779 [1, 2]. The clinical characteristics 
of spinal tuberculosis includes local pain, local 
tenderness, stiffness and spasm of the mus-
cles, a cold abscess and kyphosis deformity. 
Plain radiographs can give a good overview, 
computed tomography (CT) especially the 
three-dimensional CT scan can demonstrate 
abnormalities earlier than plain radiography 
such as bone destruction, osteolytic, localized 
and sclerotic while magnetic resonance imag-
ing (MRI) can readily demonstrate involvement 

of the vertebral bodies, disk destruction, cold 
abscess, vertebral collapse, and spinal defor-
mities. Cytological and microbiological detec-
tion, erythrocyte sedimentation rate (ESR), 
polymerase chain reaction and other immuno-
logical tests and tumor marker detection can 
help to make a differential diagnosis from pyo-
genic spondylitis, brucellar spondylitis, sarcoid-
osis, metastasis, multiple myeloma, and lym-
phoma [3-6].

However, it is really not easy to make a diagno-
sis of spinal tuberculosis in some atypical 
patients. Antituberculous treatment should be 
started as early as possible, much before an 
etiological diagnosis is established. The treat-
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ment response includes pain relief, decrease  
in neurological deficit, and even correction of 
spinal deformity [7]. In some patients such as 
severe kyphosis, an evolving neurological defi-
cit, and clinical deterioration, surgeries like 
debridement of the infected material with or 
without bone grafts and instrumentations are 
recommended. Even individuals with a previous 
history of spinal tuberculosis who might have 
been cured or successfully completed their 

A 14-year-old male patient presented to our 
hospital in July 2013 with a history of serious 
low back pain, night sweat for 50 days. The 
physical examinations showed tenderness and 
percussion pain at spinous process of L4. The 
lumbar CT scan showed bone destruction at 
vertebral bodies L3-L4, and cold abscess 
around the vertebral bodies. The blood bio-
chemical results were as follows: ESR 94.0 
mm/h, C reactive protein (C-RP) 19.40 mg/L, 

Figure 1. The lumbar anterior-posterior, lateral and flexion-extension X-rays 
showed pedicel screws loosening but the stability of lumbar spine is not 
damaged.

antituberculous treatment mi- 
ght develop spinal tuberculo-
sis again. The “recurrent” spi-
nal tuberculosis infection 
might be due to 1) a newly 
acquired infection, or activa-
tion of latent M. tuberculosis 
from a previous exposure 
which did not result in active 
TB disease, or activation of 
latent M. tuberculosis which 
remained following treatment 
completion for a prior episode 
of active TB disease [8]. 
Considering the “recurrent” 
symptoms and signs along 
with the imaging manifesta-
tions at the same segments, 
doctors often tend to the 
diagnosis of “recurrence of 
tuberculosis”. However, in 
some cases, the patients may 
suffered from a new type of 
infection or metastasis. Con- 
sidering the little knowledge 
of this area, we present a  
special case of atypical sta- 
phylococcus aureus infection 
and screws loosening mimick-
ing recurrence of tuberculosis 
after debridement, interbody 
fusion and internal fixation in 
a child with Pott’s disease to 
share our experience with our 
spinal surgeons.

Case description

The patient provided informed 
consent for the publication of 
his clinical and radiological 
data. This case report was 
approved by Medical Ethical 
Committee of West China 
Hospital, Sichuan University.
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Figure 2. The three dimensional reconstruction of CT scan images confirmed 
the pedicel screws loosening.

hemoglobin 121 g/L, white 
blood cell (WBC) 5.84×109/L, 
neutrophile granulocyte per-
centage (NEUT%) 61.1%. After 
careful and comprehensive 
physical, biochemical and ra- 
diological examinations, he 
was diagnosed as spinal tub- 
erculosis. An anterior-posteri-
or union approach surgery 
was performed: anterior de- 
bridement, iliac bone graft, 
and abscess drainage was 
conducted; posterior lateral 
bone graft and posterior pedi-
cle screw rod system was 
applied. After surgery the 
patient received an eighteen-
month-time antituberculous 
treatment: rifampicin, isonia-
zid and pyrazinamide. General 
supportive measures, togeth-
er with rest and nutritional 
support, were also recom-
mended. The symptom such 
as low back pain, night sweat 
was relived.

However, 24 months after  
surgery the patient presented 
to our hospital again for the 
“recurrent” symptoms such 
as low back pain, night sweat. 
The physical examinations 
showed tenderness and per-
cussion pain at his back. The 
lumbar anterior-posterior, lat-
eral and flexion-extension 
X-rays showed pedicel screws 
loosening but the stability of 
lumbar spine is not damaged 
(Figure 1). The three dimen-
sional reconstruction of CT 
scan images confirmed the 
pedicel screws loosening in 
this patient (Figure 2). The 
lumbar MRI showed an abnor-
mal signal in the vertebral 
body of L4 (Figure 3). The 
blood biochemical results 
were as follows: ESR 27.0 
mm/h, C-RP 9.86 mg/L, WBC 
7.42×109/L, NEUT% 60.9%. 
Considering the history of spi-

Figure 3. The lumbar MRI showed an abnormal signal in the vertebral body 
of L4.
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nal tuberculosis, the “recurrent” symptoms, the 
radiological results and the elevated ESR and 
C-RP, we tend to the recurrence of tuberculosis. 
In order to avoid the subsequent complications, 
we decided to remove pedicle screws and rod 

patient’ symptoms were relived and the ESR, 
C-RP and WBC returned to normal level. After a 
follow-up of 12 months, the patient was free of 
any discomfort, the the ESR, C-RP and WBC 
were all in normal level.

Figure 4. The postoperative lumbar anterior-posterior and lateral X-rays 
showed the successful removal of pedicle screws and rod system in this pa-
tient.

Figure 5. Pathological tissue around the screws hematoxylin and eosin (HE) 
staining supported a pyogenic infection (A. ×40; B. ×100; C. ×200; D. ×400).

system. During surgery the 
screws loosening was con-
firmed again and tissues 
around the screws were sent 
to department of pathology 
and department of clinical 
laboratory for pathological 
and microbial examination. 
Hemostasis is rechecked and 
a drainage tube was inserted 
before the skin was sutured 
subcutaneously. The postop-
erative lumbar anterior-poste-
rior and lateral X-rays showed 
the successful removal of 
pedicle screws and rod sys-
tem in this patient (Figure 4).

24 hours after surgery the 
patient suffered a sustained 
fever (around 38.3°) and 4 
days after the surgery the 
incision began to appear se- 
cretions. Dressing change ev- 
ery day was performed and 
secretion samples were col-
lected for microbiological de- 
tection every day. To our sur-
prise, pathological tissue aro- 
und the screws hematoxylin 
and eosin (HE) staining sup-
ported a pyogenic infection 
(Figure 5) and the acid fast 
staining returned a negative 
result (Figure 6). Microbial 
cultivation (from tissues aro- 
und the screws and secre-
tions from the deep incision) 
repeatedly supported a sta- 
phylococcus aureus infection 
and drug sensitivity test 
showed that it is sensitive to 
antibiotics such as Genta- 
micin, levofloxacin, Oxacillin, 
Tetracycline, Vancomycin but 
it is resistant to Rifampin. 
Dressing change and intrave-
nous levofloxacin was per-
formed every day. After a two-
week intensive therapy, the 
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Discussion

In some spinal tuberculosis patients such as 
severe kyphosis, an evolving neurological defi-
cit, and clinical deterioration, surgeries of 
debridement, bone graft and internal fixation 
are recommended. The surgeries can be per-
formed through anterior, posterior or an anteri-
or-posteriorunion approach [9-12]. Surgeries 
combined with anti-tuberculous chemotherapy 
were effective for most spinal tuberculosis 
patients [13]. However, postoperative deterio-
ration of the condition has been reported to  
be as high as 9% [14]. Considering the “recur-
rent” symptoms and signs along with the imag-
ing manifestations at the same segments, doc-
tors often tend to the diagnosis of “recurrence 
of tuberculosis”. However, in some cases, the 
patients may suffered from a new type of infec-
tion or metastasis. Failure to consider a new 
type of infection or metastasis may lead to a 
wrong diagnosis, a delay of the right treatment 
method and a catastrophic result for the 
patient. Lakshmi et al. reported a case of tho-
racic spinal osteomyelitis due to Salmonella 
enteritidis in an immunocompetent mimicking 
tuberculosis [15]. Mathur et al. reported a 
22-year-old female patient of aneurysmal bone 
cyst was earlier wrongly diagnosed with tuber-
culosis of spine, and received anti-tubercular 
chemotherapy [16]. Huang et al. reported a 
case of primary non-Hodgkin’s lymphoma of 
the lumbar vertebrae mimicking tuberculous 
spondylitis [17]. De Morais et al. reported a 
case of histoplasmosis mimicking tuberculosis 
spondylodiscitis in a patient with rheumatoid 

arthritis [18]. The “recurrent” symptoms and 
signs along with the history of spinal tuberculo-
sis, anti-tubercular chemotherapy, and surgery 
of debridement, interbody fusion and internal 
fixation can really induce doctors to make a 
wrong diagnosis.

In this case report the patient was diagnosed 
as spinal tuberculosis in July 2013 and the 
symptoms and signs reoccurred 24 months 
after his primary surgery of debridement, inter-
body fusion and internal fixation. The patient 
had received an eighteen-month anti-tubercu-
lar chemotherapy after his surgery. X-rays and 
CT scan images confirmed the pedicel screws 
loosening in this patient. The lumbar MRI 
showed an abnormal signal in the vertebral 
body of L4. We considered this patient as the 
recurrence of spinal tuberculosis before his 
second surgery. To our surprise, pathological 
tissue around the screws HE staining support-
ed a pyogenic infection and the acid fast stain-
ing returned a negative result. Microbial cultiva-
tion repeatedly supported a staphylococcus 
aureus infection. Even when the patient got 
infected by staphylococcus aureus still remains 
unclear (during his first surgery or postopera-
tive infection?), we do think that the patient’ 
symptom and the screws loosening may have  
a correlation the staphylococcus aureus infec-
tion. The incidence of surgical site infection fol-
lowing spinal surgery is usually below 3% but 
can increase to 12% with instrumentation [19, 
20]. In 1880 and 1882, Ogston described 
staphylococcal disease and its role in sepsis 
and abscess formation [21, 22]. Staphylococcus 

Figure 6. The acid fast staining returned a negative result (A. ×100; B. ×400).
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aureus is distinguished from other staphylococ-
cal species on the basis of the gold pigmenta-
tion of colonies and positive results of coagu-
lase, mannitol fermentation, and deoxyribonu-
clease tests [23]. Durkin et al. identified 642 
surgical site infections following 57,559 spinal 
procedures and reported that common causes 
of surgical site infection were Staphylococcus 
aureus (n = 380; 59%), coagulase-negative 
staphylococci (n = 90; 14%), and Escherichia 
coli (n = 41; 6.4%) [24]. Abdul-Jabbar et al. iden-
tified 239 cases of surgical site infections fol-
lowing 7529 operative spine cases and report-
ed that most commonly isolated pathogen was 
Staphylococcus aureus (45.2%), followed by 
Staphylococcus epidermidis (31.4%) [25]. 
Penicillin remains the drug of choice if the iso-
late is sensitive to it and Vancomycin is the 
drug of choice for methicillin-resistant isolates. 
Rifampicin may be effective in some cases 
which depends on the drug sensitivity test. 
Sensitive antibiotics according to the results of 
drug sensitivity test combined with dressing 
and drainage can be effective for most staphy-
lococcus aureus infection after spinal surger-
ies. Removal of instruments were recommend 
in cases such as deterioration of disease, 
screws loosening, screws pullout, instrument 
breakout and so on. In this patient the screws 
were identified as loosening and we choose to 
remove the instruments to avoid some subse-
quent mayor complications.

In summary, early diagnosis and anti-tuberculo-
sis treatment is important for spinal tuberculo-
sis. It is really not easy to make a diagnosis of 
spinal tuberculosis in some atypical patients 
even we have collected the clinical symptoms 
and signs, radiological examination results and 
microbiological detection results. Spinal sur-
geons should make a careful differential diag-
nosis from pyogenic spondylitis, brucellar spon-
dylitis, sarcoidosis, metastasis, multiple myelo-
ma, lymphoma, and other diseases before they 
make a diagnosis of spinal tuberculosis even in 
a patient with a history of spinal tuberculosis 
and the “recurrent” symptoms.
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