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ABSTRACT:

Retrospective evaluation of spontaneous pyogenic sponydylodiscitis cases hospitalized in our clinic
Objective: Spondylodiscitis is the infection of the intervertebral disc and the adjacent vertebral bodies. Pyogenic
Spondylodiscitis often develops following spinal surgery, spontaneous pyogenic spondylodiscitis is rare. Delay in
diagnosis due to the absence of specific findings may lead to high morbidity and mortality. In this case series,
we aimed to evaluate clinical features, predisposing factors, treatment and results of patients with spontaneous
spondylodiscitis followed at our clinic within five years period.

Material and Method: Between 01.01.2007-31.12.2014, files of thirteen consecutive patients diagnosed with
spontaneous pyogenic spondylodiscitis and hospitalized in our clinic were studied retrospectively. Diagnosis was
based on clinical presentation, laboratory findings like increased white blood cell count, erythrocyte sedimentation
rate, C-reactive protein as an evidence of inflammation and also blood or biopsy culture results and magnetic
resonance imaging findings consistent with the diagnosis.

The demographic characteristics, history, predisposing factors, laboratory and radiological data, microorganism and
treatment response of patients were evaluated.

Results: Among the patients eight were male and five female. Ages ranged between 19-87. (Mean: 61) All patients
suffered from back pain. Nine patients had fever higher than 38°C, and eight patients had a nerve root compression.
There were nine cases with diabetes mellitus, and three of these patients had uncontrolled diabetes mellitus. Three
of the patients had end-stage renal disease undergoing dialysis. Duration of symptoms before establishing the
diagnosis ranged between 15-180 days.

S. aureus was the most common isolated microorganism. All S. aureus isolates were methicillin-sensitive. One of
our cases was accompanied by S. aureus meningitis. The affected areas in eight cases were thoracic and and in five
cases lumbar vertebra. Treatment was cefazolin in seven patients with MSSA, cefepime in patients with concomitant
meningitis and ampicillin sulbactam in one patient with renal failure. One of the cases with isolated Enterococcus spp
was treated with ampicillin sulbactam and one with teicoplanin. Patients with isolated Klebsiella spp were treated
with levofloxacin. Four patients underwent surgical drainage. All patients responded to treatment.

Conclusion: Spontaneous pyogenic spondylodiscitis is a rare disease. However, in all patients with acute or subacute
back pain the diagnosis should be considered particularly in patients with diabetes mellitus or advanced age. Early
diagnosis is essential for high cure rate with appropriate medical treatment and surgical intervention if needed.
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OZET:

Klinigimizde yatarak takip edilen spontan piyojenik spondilodiskit olgularinin retrospektif
degerlendirilmesi

Amag: Spondilodiskit intervertebral diskin ve komsu vertebralarin infeksiyonudur. Piyojenik spondilodiskit cogun-
lukla spinal cerrahiyi takiben gelisir, spontan piyojenik spondilodiskit ise nadirdir. Spesifik bulgularin yoklugu nedeni
ile tani gecikmesi yliksek morbidite ve mortaliteye yol acabilir. Bu olgu serisinde bes yillik periyotta klinigimizde
takip edilen spontan piyojenik spondilodiskit olgularinin klinik 6zellikleri, predispozan faktorler, tedavi ve sonuclarin
degerlendirilmesi amaglandi.

Gereg ve Yontem: 01.01.2007-31.12.2014 tarihleri arasinda klinigimizde takip edilen spontan piyojenik spondilodiskit
tanili ardisik on U¢ hastanin dosyasi retrospektif incelendi. Tani olgularin klinik bulgulari, inflamasyonun laboratu-
ar bulgulari olan beyaz kire sayisi, eritrosit sedimentasyon hizi, C-reaktif protein artisi, kan ya da biyopsi kilttr
sonuglari ve tani ile uyumlu magnetik rezonans bulgulari ile konuldu. Olgularin demografik 6zellikleri, 6zge¢misleri,
predispozan faktorleri, laboratuar ve radyolojik veriler, tireyen mikroorganizmalar ve tedavi yanitlari degerlendirildi.
Bulgular: Dederlendirilen on g hastanin sekizi erkek, besi kadindi. Yaslari 19-87 arasindayd. (ortalama: 61) Butin
hastalar bel agrisi sikayeti ile basvurmustu. Hastalarin dokuzunda 38°C ve Uzeri ates, dort hastada duyu kaybi,
dort hastada kas gligstizligl olmak Uzere sekizinde nérolojik bulgular vardi. Diyabetes mellitus olgularin dokuzunda
bulunmaktaydi, bu olgularin tigtinde ise diyabetes mellitus kontrolslizdi. Olgularin Ggli son dénem bébrek yetmezligi
olup dialize girmekteydi. Tani 6ncesi semptom stiresi 15-180 glin arasinda degismekteydi. En sik etken S.aureus
olarak belirlendi. izole edilen S. aureus tiimiinde metisiline hassasti. Olgularimizdan birinde S. aureus menenjiti eslik
etmekteydi. Etkilenen bdlge sekiz olguda torakal, bes olguda lomber vertebraydi. Etkeni MSSA olan olgularin yedisin-
de sefazoliniv ile, menenijit eslik eden olguda sefepim, bir olguda ise bébrek yetmezligi nedeniyle ampisilin sulbaktam
ile tedaviye baslandi. Etken olarak Enterococcus izole edilen olgulardan biri ampisilin sulbaktam, digeri teikoplanin
ile, Klebsiella spp izole edilen ise olgu levofloksasin ile tedavi edildi. Olgularin dordiine cerrahi drenaj uygulandi. Tim
hastalarda tedaviye yanit alind.

Sonug: Spontan piyojenik spondilodiskit nadir bir hastaliktir. Ancak akut ya da subakut belagrisiile gelen her hastada,
Ozellikle diyabetes mellitusu olan ya da ileri yasta olan hastalarda distniimelidir. Erken tani, uygun medikal tedavi
ve gerektiginde cerrahi midahale ile iyilesme orani yliksektir.

Anahtar kelimeler: Diskit, piyojenik, spontan spondilodiskit
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INTRODUCTION

Spondylodiscitis is the infection of intervertebral
disc and the adjacent vertebrae (1). Etiologically it
may be classified as pyogenic, granulomatous
(tuberculosis, brucellosis, fungal) and parasitic (2).

Pyogenic spondylodiscitis often develops
following spinal surgery, whereas spontaneous
pyogenic spondylodiscitis is rare (3). Although rare,
spondylodiscitis is the main clinical manifestation of
haematogenous osteomyelitis in patients at 50 years
old or older (2). In the literature, it has been shown
that it has bimodal peaks, below 20 years old and
above 50 years old (2).

Nonspecific symptoms such as fever, back pain,
localized tenderness and neurologicl symptoms may
be seen in patients (4). Absence of specific findings
may lead to delay in diagnosis and high morbidity
and mortality (4). In most of the cases, a predisposing
cause such as diabetes mellitus (DM), alcoholism,
HIV infection, spinal structure disorders and local or
systemic infection source is present (2).

In this case series, it is aimed to evaluate the
clinical characteristics, predisposing factors,
treatment and results of spontaneous spondylodiscitis
followed in our clinic for a 5 year of period.

MATERIAL AND METHOD

Files of 13 consecutive patients diagnosed with

spontaneous pyogenic spondylodiscitis and
hospitalized in our clinic between 01.01.2007-
31.12.2014, were evaluated retrospectively.
Diagnosis was based on clinical presentation,
laboratory findings such as increased white blood
cell count (WBC), erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP) as laboratory markers
of inflammation, blood or biopsy culture results and
magnetic resonance imaging findings consistent with
the diagnosis. The demographic characteristics,
history, predisposing factors, laboratory and
radiological data, the isolated microorganisms and
the treatment responses were evaluated.

RESULTS

Of the 13 patients evaluated, 8 were male and 5
female. Their age range was 19-87 (mean: 61). The
epidemiological and clinical charcteristics are shown
in Table-1. All patients were admitted with lower
back pain. Nine of the patients had fever of 38°C or
more, and 8 had neurological findings, with 4 having
sensory loss and the other 4 having muscle weakness.
All these cases were accompanied by paravertebral
abscess. DM was present in 9 of the cases, in 3 of
these cases, DM was uncontrolled. Three of the
patients were end-stage fenal failure and undergoing
dialysis. The duration of symptoms before the
diagnosis ranged between 15-180 days. The
laboratory features, the isolated microorganisms, and

Table-1: The epidemiological and clinical characteristics of the cases

Case Age Gender Fever Regional Duration of Diabetes Other underlying diseases
(238°C) sensitivity ~ Symptom?® (days) mellitus

1 49 F Yes Yes 90 No ITP, steroid use

2 65 M Yes Yes 90 Yes Prostatic hypertrophy

3 75 F Yes Yes 30 No HT, bladder cancer

4 72 M No No 30 Yes

5 46 M No Yes 90 Yes

6 72 M Yes Yes 120 No

7 48 M Yes Yes 180 Yes

8 78 [F Yes Yes 30 Yes ESRD

9 80 F No Yes 45 Yes ESRD

10 87 M Yes Yes 40 Yes HT, trauma, chronic renal failure

1 59 F No Yes 90 Yes ESRD

12 19 M Yes Yes 15 No Trauma

13 43 M Yes Yes 90 Yes

M: Male, F: Female, ITP: Immune Thrombocytopenic Purpura, HT: Hypertension, ESRD: End Stage Renal Disease

2The presence of one or more of the indicated symptoms: Low back pain, chills, shaking, loss of appetite, weight loss
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Table-2: The laboratory results of the cases, isolated microorganisms, and their treatment

Case WBC CRP ESR The media  Microorganism The Presence of Treatment
(~L) (mg/l) (mm/1h) where the region of abscess
microorganism the lesion
was isolated
1 17.800 322 124 Blood culture MSSA L4-5 Multiple: Cefazolin 3x2 gr IV 6 months +
Biopsy culture iliopsoas, Rifampicin 2x300 mg oral 6 months
gluteal,
femoral
2 20.270 159 10 Blood culture Klebsiella sp L4-5 Paravertebral Levofloxacin 1x750 mg IV 3 weeks,
then oral 3 weeks
3 21.920 300 19 Blood culture MSSA T5-6 No Cefazolin 3x2 gr IV 6 hafta
4 15.500 270 90 Blood culture MSSA T9-10 No Cefazolin 3x2 gr IV 3 weeks,
Rifampicin 2x300 mg oral +
Fucidic acid 3 weeks
5 12.730 73 87 Biopsy culture MSSA 13-4 Paravertebral Cefazolin 3x2 gr IV 4 hafta+
Rifampicin 2x300 mg oral 7 days,
then cephalexin 2 weeks
6 14.900 189 94 Blood culture MSSA L2-3-4 Paravertebral Cefazolin 3x2 gr IV 4 weeks +
Biopsy culture then cephalexin oral 14 days
7 12.500 150 85 Blood culture MSSA L4-5 No Cefepime 3x2 gr IV 8 weeks +
CSF culture Rifampicin 2x300 mg oral 8 weeks
then TMP/SMX forte 2x1 +
Fucidic acid 2x500 mqg oral 1 year
8 15.000 250 78 Blood culture Enterococcus sp L3-4 No Ampicillin/sulbactam 1x1 gr IV 3 weeks
then Ciprofloxacin 2x250 mg +
Amoxicillin clavulanate 1x1000 mg
oral 9 weeks
9 11.810 128 n4 Biopsy culture  Enterococcus ™-12 No Teicoplanin 400 mg every 72 hours
avium 6 weeks
10 27.000 206 98 Blood culture MSSA T10-11 No Ampicillin/sulbactam 3x1 gr IV 3 weeks
then Ciprofloxacin 2x750 mg +
Rifampicin 2x300 mqg oral 3 weeks
ll 19.230 280 140 Biopsy culture MSSA T7-8 Paravertebral Cefazolin 2x1 gr IV 4 weeks +
then cephalexin 2x250 mg
oral 6 months
12 8.530 14 10 Blood culture MSSA T12-L1 Paravertebral Cefazolin 3x2 gr IV 3 weeks
Biopsy culture then Ciprofloxacin 2x750 mg +
Rifampicin 2x300 mg oral 6 weeks
13 10.100 45 52 Biopsy culture MSSA T10-11 Paravertebral Cefazolin 3x2 gr IV 4 weeks

then Ciprofloxacin 2x750 mg +
Rifampicin 2x300 mqg oral 3 weeks

WBC: White Blood Cell, ESR: Erythrocyte Sedimentation Rate, CRP: C-Reactive Protein, CSF: Cerebrospinal Fluid, MSSA: Methicillin Susceptible Staphylococcus aureus

the treatment are shown in Table-2. S.aureus was the
most prevelant microorganism. All isolated S.aureus
strains were methicillin-sensitive. One of our cases
was accompanied by S. aureus meningitis. One area
was affected in the vertebrae except one case. The
affected areas were thoracic in 8 cases, and lumbar
vertebrae in 5 cases. The treatment was initiated with
cefazolin in 7 cases with the active agent MSSA, with
cefepime in case accompanied by meningitis, and in

one case, ampicillin sulbactam due to renal failure.
In one case where Enterococcus was isolated as the
active agent, ampicillin sulbactam was used, and in
the other case, teicoplanin was used. The case with
Klebsiella spp was treated with levofloxacin. Surgical
drainage was performed in 4 cases with paravertebral
abscess and insufficient improvement achieved with
antibiotics, one had laminectomy and drainage. All
patients responded to treatment.
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DISCUSSION

Although rare, spontaneous pyogenic
spondylodiscitis is an important clinical
manifestation due to its nonspecific symptoms that
cause delayed diagnosis (4). In the literature, it was
shown to have bimodal peaks, one below 20 years
old and the other at 50 years old and over, but all
age groups may be affected (2,3,5,6). One case
among 13 cases in our study is below 20 years old,
and cases are above 50 years old. Spontaneous
pyogenic spondylodiscitis is seen mostly in men,
male to female ratio have been reported to be 1.5-
2:1 (2,5-7). Eight patients (8/13) in our study were
male in comparison with the literature.

The symptoms of spontaneous pyogenic
spondylodiscitis are nonspecific (2). The most
common symptom in the literature are defined as low
back pain, but it was also stated that 15% of them
may be painless (2). Fever was seen in half of the
cases, and neurological symptoms were seen in 1/3
of the patients (8,9). All patients enrolled in our study
had low back pain, nine had fever, and eight had
neurological symptoms.

The duration of symptoms ranged between 15-180
days. The long duration of symptoms before the
diagnosis reflects the delay in diagnosis (9). From our
cases, the one at 19 years old admitted to the hospital
in as short period as 15 days after fever and low back
pain appeared to be due to trauma. However, our
case with only low back pain, which is 48 years old
was treated symptomatically with only analgesics
before his hospital admission. Low back pain is a
common complaint due to various reasons, so many
patients delay their application to a health center or
a hospital. Again, most of these patients initially have
symptomatic treatment. Although the diagnostic
methods progress, the diagnosis is often delayed. The
mean time of diagnosis is reported to be between
45-180 days. In patients with delayed diagnosis, the
neurological impairment rate is increased.

In many studies a predisposing disease is defined.
DM is the most common identified risk factor, with
advanced age, immunosuppression, malignity,
chronic renal failure, liver cirrhosis, HIV infection
being the other risk factors (10-14). In our patients,

DM was also detected as the most common
predisposing disease. One of our cases had chronic
renal failure, and 3 cases were end-stage renal disease
patients.

ESR is an indicator with high sensitivity, but its
specificity is low. Many studies reported that ESR
increased in more than 90% of the cases. lts mean
value ranges between 43mm/h and 87mm/h (15-18).
No significant correlation could have been
demonstrated between the severity of the infection
and the age of the patient (2). Similarly, CRP was
found to be higher in the majority of the patients with
pyogenic spondylodiscitis (2,6,16). In patients who
were successfully treated, CRP level was shown to
decrease to normal levels in 3 months of follow-up
(19). WBC level was found to be high in only 1/3 of
the patients (15-18).

In the majortiy of our patients, ESR, CRP, and
WBC were detected to be high. The mean values
were 92 mm/h, 183 mg/l, and 15.9, respectively.

The most common microorganism is
Staphylococcus aureus in pyogenic spondylodiscitis.
In different studies, this ratio has been reported to be
between 20%-84% (2,5,16-18). The second most
common microorganisms are gram-negative bacteria
(7%-33%). Enterobacteriaceae family (Escherichia
coli, Proteus spp., Klebsiella spp., Enterobacter spp.)
from gram-negative bacteria comes first (2,5,16-19).
Enterococcus is reported to have a rate of 5-20%
(20,21). In our study, S. aureus was again the most
common microorganism. Klebsiella spp. was isolated
from one case, and Enterococcus spp is isolated from
2 cases.

It is recommended to obtain two sets of blood
cultures (aerobic and anaerobic) from all patients
with spontaneous spondylodiscitis prediagnosis (4).
Blood culture is a simple and cost-effective method
to identify the microorganism in spondylodiscitis.
The blood culture positivity in pyogenic
spondylodiscitis is between 40-60% (2,4,14,17).
Vertebral biopsy is important and well-established in
the diagnosis (4). Culture positivity in vertebral biopsy
in studies is between 19-100%. In the recently
published IDSA guideline, it is recommended to
perform vertebral biopsy under imaging guidance,
when the microorganism cannot be detected by
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blood cultures (4). In our clinic also, in the absence
of reproduction by the blood cultures, vertebral
biopsy was performed under imaging guidance.
However, vertebral biopsy is performed in patients in
whom surgical drainage was done for treatment. In
our study, culture positivity was obtained in 5 cases
at blood culture, in 4 cases at tissue biopsy culture,
in 3 cases at blood and tissue biopsy culture, and in
one case at blood and cerebrospinal fluid (CSF)
culture. In all cases with tissue biopsy culture, the
microorganism was isolated. Blood culture was taken
in all cases, in 9 of 13 cases, the microorganism was
isolated from the blood culture.

Meningitis, developing as a complication of
spondylodiscitis is very rare in the literature and
causes high mortality and morbidity (22-24). One of
our cases was followed for S. aureus meningitis due
to spondylodiscitis, and S. aureus was isolated from
the blood and CSF cultures of this case.

It is not a surprise of lumbar region to be affected
postoperatively due to the higher number of lumbar
surgeries in spondylodiscitis cases. However
,spontaneous pyogenic spondylodiscitis most
commonly affects the lumbar region, followed by
thoracic region, and least the cervical region

REFERENCES

1. Berbari EF, Steckelberg JM, Osmon DR. Osteomyelitis. In:
Mandell GL, Bennet JE, Dolin R (eds). Principles and Practice of
Infectious Diseases. 8" ed. Philadelphia: Churchill Livingstone;
2015.p. 1322-3.

2. Gouliouris T, Aliyu SH, Brown NM. Spondylodiscitis: update
on diagnosis and management. ] Antimicrob Chemother 2010;
65(Suppl 3):11-24. [CrossRef]

3. Friedman JA, Maher CO, Quast LM, McClelland RL, Ebersold MJ.
Spontaneous disc space infections in adults. Surg Neurol 2002;
57: 81-6. [CrossRef]

4. Berbari EF, Kanj SS, Kowalski T, Darouiche RO, Widmer AF,
Schmitt SK, et al. Infectious Diseases Society of America (IDSA)
Clinical Practice Guidelines for the Diagnosis and Treatment of
Native Vertebral Osteomyelitis in Adults. Clin Infect Dis 2015;
29: 1-21.

5. Doutchi M, Seng P, Menard A, Meddeb L, Adetchessi T, Fuentes
S, et al. Changing trends in the epidemiology of vertebral
osteomyelitis in Marseille, France. New Microbes New Infect
2015; 7: 1-7. [CrossRef]

6. Kaya S, Ercan S, Kaya S, Aktas U, Kamasak K, Ozalp H, et al.
Spondylodiscitis: evaluation of patients in a tertiary hospital. J
Infect Dev Ctries 2014; 8: 1272-6. [CrossRef]

(2,3,6,20). This ranking is associated to the regional
blood supply rates (2). In 8 of our cases, the thoracic
region, and in 5 cases, the lumbar region was affected.
In none of our cases, the cervical region was affected.

The aims of the treatment are the eradication of
the infection, the protection of the structure and the
function of the vertebrae and to reduce the pain (2).
As antibiotics, 6 weeks of treatment is recommended
with agent-specific and intravenous agents, or oral
agents with high bioavailability (4). The dose and
duration of the IV antibiotics use is well-established
in spondylodiscitis. However, antibiotics with high
oral bioavailability and good tissue penetration such
as rifampicin, quinolones, clindamycin, and fusidic
acid are also among the treatment alternatives
(2,4,5,25). In our cases, the oral treatment alternatives
with high bioavailability were used following their
intravenous administration.

As aresult, spontaneous pyogenic spondylodiscitis
is a rare disease. However, in all patients presenting
with acute or subacute low back pain, it should be
considered especially in patients with DM or at
advanced age. The cure rate is high with early
diagnosis, appropriate medical treatment, and
surgical intervention, when necessary.

7. Grammatico L, Baron S, Rusch E, Lepage B, Surer N, Desenclos
JC, et al. Epidemiology of vertebral osteomyelitis (VO) in France:
analysis of hospital-discharge data 2002-2003. Epidemiol Infect
2008; 136: 653-60. [CrossRef]

8. Mylona E, Samarkos M, Kakalou E, Fanourgiakis P, Skoutelis A.
Pyogenic vertebral osteomyelitis: a systematic review of clinical
characteristics. Semin Arthritis Rheum 2009; 39: 10-7. [CrossRef]

9. Kapsalaki E, Gatselis N, Stefos A, Makaritsis K, Vassiou A,
Fezoulidis 1, et al. Spontaneous spondylodiscitis: presentation,
risk factors, diagnosis, management, and outcome. Int J Infect Dis
2009; 13: 564-9. [CrossRef]

10. Krogsgaard MR, Wagn P, Bengtsson J. Epidemiology of acute
vertebral osteomyelitis in Denmark: 137 cases in Denmark 1978-
1982, compared to cases reported to the National Patient Register
1991-1993. Acta Orthop Scand 1998; 69: 513-7. [CrossRef]

11. Joughin E, McDougall C, Parfitt C, Yong-Hing K, Kirkaldy-Willis
WH. Causes and clinical management of vertebral osteomyelitis
in Saskatchewan. Spine 1991, 16: 261-4. [CrossRef]

12. Rezai AR, Woo HH, Errico TJ, Cooper PR. Contemporary
management of spinal osteomyelitis. Neurosurgery 1999; 44:
1018-25. [CrossRef]

13. Weinstein MA, Eismont FJ. Infections of the spine in patients with
human immunodeficiency virus. | Bone Joint Surg Am 2005; 87:
604-9. [CrossRef]

Sisli Etfal Hastanesi Tip Bllteni, Cilt: 50, Say:: 1, 2016 / The Medical Bulletin of Sisli Etfal Hospital, Volume: 50, Number 1, 2016


http://dx.doi.org/10.1093/jac/dkq303
http://dx.doi.org/10.1016/S0090-3019(01)00681-4
http://dx.doi.org/10.1016/j.nmni.2015.04.008
http://dx.doi.org/10.3855/jidc.4522
http://dx.doi.org/10.1017/S0950268807008850
http://dx.doi.org/10.1016/j.semarthrit.2008.03.002
http://dx.doi.org/10.1016/j.ijid.2008.08.025
http://dx.doi.org/10.3109/17453679808997789
http://dx.doi.org/10.1097/00007632-199103000-00002
http://dx.doi.org/10.1097/00006123-199905000-00047
http://dx.doi.org/10.2106/JBJS.C.01062

D. Yildiz-Sevgi, A. Gunduz, A. Oncul, O. Tanriverdi, A. S. Konuklar, A. A. Hamidi, M. Musluman, N. Uzun, I. Dokmetas

14.

15.

16.

17.

18.

19.

Dufour V, Feydy A, Rillardon L, Redondo A, Le Page L, Bert F.
Comparative study of postoperative and spontaneous pyogenic
spondylodiscitis. Semin Arthritis Rheum 2005; 34: 766-71.
[CrossRef]

Sapico FL, Montgomerie JZ. Pyogenic vertebral osteomyelitis:
report of nine cases and review of the literature. Rev Infect Dis
1979; 1: 754-76. [CrossRef]

Euba G, Narvaez JA, Nolla JM, Murillo O, Narvaez J,
Gomez-Vaquero C, et al. Long-term clinical and radiological
magnetic resonance imaging outcome of abscess-associated
spontaneous pyogenic vertebral osteomyelitis under conservative
management. Semin Arthritis Rheum 2008; 38: 28-40. [CrossRef]
Patzakis MJ, Rao S, Wilkins J, Moore TM, Harvey PJ. Analysis of
61 cases of vertebral osteomyelitis. Clin Orthop Relat Res 1991;
264: 178-83. [CrossRef]

Butler JS, Shelly MJ, Timlin M, Powderly WG, O’Byrne M.
Nontuberculous pyogenic spinal infection in adults: a 12-year
experience from a tertiary referral center. Spine 2006, 31: 2695-
700. [CrossRef]

Zarrouk V, Feydy A, Salles F, Dufour V, Guigui P, Redondo
A, et al. Imaging does not predict the clinical outcome of
bacterial vertebral osteomyelitis. Rheumatology 2007; 46: 292-5.
[CrossRef]

20.

21.

22.

23.

24.

25.

Honan M, White GW, Eisenberg GM. Spontaneous infectious
discitis in adults. Am | Med 1996; 100: 85-9. [CrossRef]

Ulcay A, Karagéz E, Aribal S, Turhan V, Sari S, Akarsu S. A Rare
case of vertebral osteomyelitis developing after enterococcal
bacteremia in a geriatric patient. Tiirk Fiz Tip Rehab Derg 2014;
60: 348-52. [CrossRef]

Barone SR, Aiuto LT, Black K, Krilov LR, Boxer RA. Staphylococcal
meningitis secondary to sacral osteomyelitis in an infant. Clin
Pediatr 1997; 36: 301-4. [CrossRef]

Markus HS, Allison SP. Staphylococcus aureus meningitis from
osteomyelitis of the spine. Postgrad Med | 1989; 65: 941-2.
[CrossRef]

Lerche A, Rasmussen N, Wandall JH, Bohr VA. Staphylococcus
aureus meningitis: a review of 28 consecutive community-
acquired cases. Scand | Infect Dis 1995; 27: 569-73. [CrossRef]
Bernard L, Dinh A, Ghout I, Simo D, Zeller V, Issartel B, et al.
Antibiotic treatment for 6 weeks versus 12 weeks in patients
with pyogenic vertebral osteomyelitis: an open-label, non-
inferiority, randomised, controlled trial. Lancet 2015; 385: 875-
82. [CrossRef]

Sisli Etfal Hastanesi Tip Bulteni, Cilt: 50, Sayi: 1, 2016 / The Medical Bulletin of Sisli Etfal Hospital, Volume: 50, Number 1, 2016



http://dx.doi.org/10.1016/j.semarthrit.2004.08.004
http://dx.doi.org/10.1093/clinids/1.5.754
http://dx.doi.org/10.1016/j.semarthrit.2007.08.007
http://dx.doi.org/10.1097/00003086-199103000-00019
http://dx.doi.org/10.1097/01.brs.0000244662.78725.37
http://dx.doi.org/10.1093/rheumatology/kel228
http://dx.doi.org/10.1016/S0002-9343(96)90016-9
http://dx.doi.org/10.5152/tftrd.2014.04864
http://dx.doi.org/10.1177/000992289703600509
http://dx.doi.org/10.1136/pgmj.65.770.941
http://dx.doi.org/10.3109/00365549509047069
http://dx.doi.org/10.1016/S0140-6736(14)61233-2

