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Infectious Spondylodiscitis, an Overlooked Cause of Pain:

A Review
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Abstract

Infectious spondyloarthritis occurs through the transmission of a microorganism by various routes, causing an infec-
tion in the spine. It can be diagnosed on any desired MRI based on clinical suspicion in the presence of an appropriate
clinical manifestation (fever, pain, loss of strength) along with a significant increase in leukocyte, Erythrocyte Sedimen-
tation Rate (ESR), and C-Reactive Protein (CRP) laboratory parameters. The definitive diagnosis is made by demonstra-
tion of the microorganism in the biopsy material. Since the disease is rare and low back pain is very common in the
population, the diagnosis is often missed and delayed."" Therefore, it still remains an important cause of comorbidity.
Delayed diagnosis of this disease, which can be treated with appropriate antibiotic therapy, may result in disability by
causing neurological sequelae.”

The aim of this review is to provide information about infectious spondylodiscitis at a level to manage the diagnosis,
treatment, and follow-up process, to keep this diagnosis in mind in patients with risk factors who present with back
pain and local tenderness in the spine, especially in patients from endemic regions of tuberculosis and brucellosis, and

to expand the investigation in this direction.
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pondylodiscitis refers to inflammation of the vertebral

body and intervertebral discs. The infection arises as
osteomyelitis of the subchondral bone and spreads to the
intervertebral disc. Spinal infections present with different
characteristics and clinical manifestations. These include
pyogenic (bacterial), granulomatous (tuberculous or fun-
gal), or parasitic (Echinococcosis) infections. The incidence
is increasing with the increase in spinal surgery and the
longer life expectancy of elderly patients with chronic dis-
eases.l”

The main pathogenic organisms are staphylococci and
Mycobacterium tuberculosis. Staphylococcus aureus is the
cause of infection in more than half of the patients.”! The

lumbar region (56%) is most commonly involved, followed
by the thoracic region (35%). It is more common in men
over the age of 60 years and in early childhood. It can be
transmitted by hematogenous spread, contiguous spread,
and direct inoculation. The contiguous spread usually oc-
curs after infections of the thoracic and intra-abdominal or-
gans. Risk factors include recent or current diseases, diabe-
tes mellitus, rheumatoid arthritis, steroid use, intravenous
drug use, alcohol and substance abuse, and a recent history
of surgery.

Clinical Features

The major symptoms of spinal infections are pain, fever,
and loss of muscle strength. The most common symptom
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is low back pain. Constitutional symptoms such as night
sweats, weakness, and weight loss may also be seen. Pain
is of inflammatory characteristic. It does not relieve with
rest, wakes the patient up at night, and is unresponsive
to painkillers. Patients always maintain the same posture
in order not to increase pain. Since standing upright in-
creases the pain, those with infections in the lumbar and
thoracic region have almost a crouch gait pattern. Those
with infection in the cervical region hold their head with
their hands to minimize movement. They walk with mini-
mal steps without turning left or right. This gait and pos-
ture are typical for spinal infections. In patients presenting
with pain, typical gait and posture can guide us in this way
while making a diagnosis. If the infection has involved soft
tissues, there may be local tenderness on the involved
vertebra. The infection may spread anteriorly and the
paravertebral abscess may extend posteriorly, forming an
epidural abscess. Due to large paravertebral abscesses,
the pain may radiate to the legs, abdomen, scrotum, and
perineum.

Fever is usually mild if any. It may be elevated in children
during the septicemia period. If fever rises at night and is
accompanied by night sweats, care should be exerted for
tuberculosis. On the other hand, relapsing high fever is
seen in brucellosis.”? While postoperative early fever sug-
gests atelectasis and pulmonary embolism, deep infections
such as spondylodiscitis should be considered in a high fe-
ver that occurs months after the operation.

Approximately 10-50% of patients develop neurological
loss. The occurrence of neurological deficit is usually due
to the epidural abscess. The abscess can spread directly or
the bacteria can reach the neural elements through the spi-
nal canal. In fractures caused by softening of the bone after
infection, compression may result in neurological deficits.

Physical examination reveals severe pain in active or pas-
sive range of motion of the spine. Loss of muscle strength
is detected in those presenting with neurological deficits.

Diagnosis

The diagnosis is usually delayed because the disease is
not considered initially. The average time to diagnosis is
as long as 3 months. Initial laboratory tests should include
investigation of inflammatory parameters such as leuko-
cyte count, ESR and CRP, blood and urine culture, and bru-
cella and tuberculosis tests. Conventional radiographs are
taken. The time to the emergence of signs of infection on
direct X-ray ranges from 2 to 4 weeks. Therefore, contrast-
enhanced magnetic resonance imaging (MRI) should be
performed for suspected patients or those with positive
findings. The first radiological finding is blurring of the
endplates. Narrowed disc space, corpus destruction, and
decreased intervertebral body height can be noted. Bone

marrow changes on both sides of the intervertebral disc
on MRI are typical findings for infectious spondylitis. The
earliest MRI finding is bone marrow edema in the vertebral
body. Bone marrow edema is visualized as hypointense on
T1W images, hyperintense on T2W images, and hyperin-
tense on fat-suppressed T2W images. MRI is the diagnos-
tic technique of choice for spondylodiscitis. Moreover, it
is the most advantageous technique in the diagnosis of
spondylodiscitis.® Percutaneous CT-Guided biopsy is the
gold standard.

Various scoring systems have been established for the di-
agnosis of spondylodiscitis. SponDT (Spondylodiscitis Di-
agnosis and Treatment) can be used to support the diagno-
sis of spondylodiscitis, especially in patients with back pain
and elevated levels of inflammation, and can be used dur-
ing the course of treatment to optimize control of therapy.
Pain is rated according to MRI findings and CRP value.”

The novel Hamburg Spondylodiscitis Assessment Score
(HSAS) is a scoring system created to identify patients at
low, moderate, high and very high risk for in-hospital mor-
tality on admission. Risk factors include diabetes, hemodi-
alysis, intravenous drug abuse, and chronic steroid use.®
In the differential diagnosis, inflammatory diseases of the
spine such as ankylosing spondylitis, primary or metastatic
tumors of the spine, degenerative diseases of the spine,
radiating pain, myofascial pain syndrome, and fractures
should be considered in the foreground.

In a patient with spondylodiscitis, the diagnosis can be
established based on positive blood cultures (such as S.
Aureus) or positive serology for brucella along with consis-
tent clinical and radiographic findings, while biopsy is not
required. Similarly, if the blood culture is positive for an in-
vasive gram-negative enteric bacillus such as P. aeruginosa,
it can be considered as the causative agent of spinal infec-
tion. Blood culture can sometimes be misleading; if there is
another focus that may cause bacteremia, a needle biopsy
should be performed. A second biopsy may be ordered if
we are sure of the diagnosis in a patient with negative blood
and needle biopsy cultures. If blood and microbiological
cultures are negative and a patient cannot undergo a biop-
sy, the diagnosis can be made clinically and radiologically.
If the initial cultures are negative, DNA-based diagnostic
methods such as polymerase chain reaction (PCR) testing
can be used. Clinical use of 16S ribosomal RNA (rRNA) PCR
and molecular techniques such as sequencing have been
found to be helpful diagnostic tools for pyogenic spondylo-
discitis. If the patient has a progressive neurological deficit
or if an epidural abscess is detected on imaging, an open
biopsy is preferred. Apart from these cases, microorganism
is attempted to be multiplied in the culture of the sample
taken with CT-guided fine needle aspiration biopsy. If the



pathogenic agent cannot be identified by needle biopsy,
an open biopsy should be performed. Culturing of the
organism taken from the infected tissue is the most de-
finitive test. However, it may not be possible to isolate the
agent even in a biopsy taken from open infected tissue. The
pathogenic agent may not be identified in 40% of patients
undergoing biopsy.

Aerobic, anaerobic bacteria, tuberculosis, fungal cultures,
staining with Gram and Ehrlich Ziehl Neelsen (EZN) meth-
od, pathology, and histology laboratory tests should be
performed on the biopsy material.

The three distinct forms of spondylodiscitis include pyo-
genic spondylodiscitis, tuberculous spondylodiscitis, and
brucella spondylodiscitis. Staphylococcus aureus is the
most common cause of pyogenic spondylodiscitis. Other
than that, gram-negative rods and streptococci can be
identified. Bacterial agents trigger the immune response,
while mycobacteria, fungi, and syphilis cause granuloma-
tous inflammation. Therefore, CRP and sedimentation rate
are generally higher in pyogenic spondylodiscitis. Granulo-
matous reaction is accompanied by caseous lesions in tu-
berculosis. The presence of increased alkaline phosphatase
in those with normal liver and biliary tract should suggest
increased bone destruction for osteomyelitis.”! The history
should first address infections that the patient has had
in the last 4-6 weeks. Especially genitourinary infections
should be questioned. Previous pulmonary tuberculosis or
brucella infection suggests a relapse in the vertebrae. The
patient’s residential area and profession can give us infor-
mation about the disease. Caution should be exercised in
those from endemic areas of brucella and tuberculosis. Tu-
berculosis should be considered when miners who work
in areas of coal basins present with spinal pain. Living in
crowded places due to low socioeconomic status or expo-
sure to a patient with tuberculosis should be questioned.
More care should be taken in terms of brucella in individu-
als who are in close contact with animals (such as veteri-
narians, farmers, animal cutters, and laboratory workers) or
those who have the opportunity to consume raw milk and
dairy products and if there are recurrent fever attacks.'%

Pyogenic spondylodiscitis is more common in obese indi-
viduals and smokers. Obesity is associated with higher rates
of Staphylococcus aureus infections, especially when com-
bined with diabetes mellitus.

Anything that weakens the immune system increases the
risk of infectious spondylodiscitis. For example, infective
spondylodiscitis should be considered in hemodialysis pa-
tients presenting with long-term back pain with or without
fever.' The clinical features of patients are determined by
the pathogenicity of the causative microorganism and the
immune response of the host.
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Treatment

Identification of the microorganism causing spondylodis-
citis and selection of an appropriate antimicrobial agent
for the microorganism is very critical for the success of the
treatment. Empirical antibiotic therapy should not be ad-
ministered until a microbiological diagnosis is made, except
in septic patients and patients with neurological deficits.

Choosing the right antibiotic and adequate fixation of the
affected spinal segment are key concepts for treatment.”!

A standard procedure has not been established regarding
the route of administration of antibiotics, the duration of
treatment, and the agents to be selected. Everyone agrees
that the initial treatment should be administered by the
intravenous route; however, studies on the duration of
treatment are controversial. Antibiotics with high bioavail-
ability and good bone penetration should be selected for
oral therapy. The duration of antibiotic use should be long.
If empirical antibiotic therapy is to be given, antibiotics that
affect both gram-negative and gram-positive strains, such
as vancomycin, should be selected. Vancomycin 15-20 mg/
kg IV for 8-12 weeks can be used in combination with cipro-
floxacin 400 mg IV for 12 weeks. Levofloxacin, ceftriaxone,
or cefepime can be preferred instead of ciprofloxacin. The
treatment should be in line with the culture results and test
results. Antibiotic therapy for longer than 8 weeks should
be administered to patients with end-stage renal disease,
MRSA infection, implant material, and undrained paraver-
tebral and psoas abscesses.!"!

Clinical improvement is checked at weeks 3-4 of empirical
therapy. If there is improvement in back, waist, and neck
pain and a decrease in sedimentation rate and CRP value,
antibiotic therapy is continued; if there is no change, a re-
peat biopsy is recommended. A reduction in CRP of more
than 50% at week 4 of treatment has been associated with
a good prognosis.

Inappropriate use of antibiotics and short-term antibiotic
use cause a relapse of the disease and prolonged length of
hospital stay. Although an exact protocol cannot be estab-
lished, intravenous antibiotic therapy for less than 4 weeks
is not recommended because it is associated with relapses.
Initial treatment is based on a combination of two bacteri-
cidal and synergistic antimicrobials at high doses. The to-
tal duration of antimicrobial therapy should be at least 12
weeks.'" Intravenous antibiotic therapy can be used until
CRP improves, and then the treatment can be switched to
oral antibiotics, which will be used for 3 months. Hyperbaric
oxygen therapy may be beneficial in pyogenic spondylitis.
Most spinal infections can be treated medically without the
requirement for surgical treatment. However, surgical treat-
ment is required for patients who have an epidural or para-
vertebral abscess that affects the clinic or who have spinal
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cord compression, progressive neurological deficits, signifi-
cant deformity, and no significant improvement in clinical
and laboratory parameters with medical treatment. Treat-
ment aims to provide extensive neural decompression and
drainage of the abscess collection. Instrumentation is pre-
ferred in cases of spinal instability. Titanium is the preferred
implant material since it is very difficult for bacteria to form
biofilm on titanium compared to other materials."” There
is a significant correlation between the early detection of
spondylodiscitis and successful surgical treatment.l'®

Since the diagnosis of infectious spondylodiscitis can be
missed, it remains an important cause of morbidity. There-
fore, it is essential that the patient be included in the re-
habilitation program. First of all, appropriate nonsteroidal
anti-inflammatory drugs and myorelaxants are given to re-
duce pain. If the pain does not relieve with these drugs, nar-
cotic analgesics can be used. It is recommended that these
patients have rest for stability and pain control. In patients
with neurological deficits, the duration of rest should not
exceed 3 days. Isometric exercises that will not disturb the
spine stability can be given to these patients. Respiratory
exercises should be part of the program in acute rehabilita-
tion, especially in cases where the thoracic spine is affected.
The corset reduces the load on the corpus by bringing the
spine to hyperextension and carrying the load over the
posterior elements. A corset is recommended to minimize
spine movements and stabilize the spine. In infectious
spondylodiscitis, vertebral collapse develops as a result of
the destruction of the vertebral body, the effect of body
weight, and mechanical load. Therefore, it is safer to reduce
the load on the body and to perform the movement with
a corset to prevent collapses. Granulomatous tissue in the
affected structure is replaced by fibrosis and calcification.
Over time, the fibrous tissue ossifies and osseous ankylo-
sis develops; therefore depending on the amount of bone
destruction or deformity, the corset should be used for 3
or 4 months to ensure healthy ossification. It plays a role
in reducing pain and neurological deformity. If the patient
has a loss of muscle strength, rehabilitation protocols are
followed to strengthen muscles.

Disease Follow-up

Clinical findings, ESR, and CRP are important in follow-ups.
Unimproved symptoms and no reduction in ESR by half, es-
pecially in the first 4 weeks, are associated with treatment
failure. According to the IDSA 2015 guideline, it is recom-
mended that ESR and CRP be evaluated together with
clinical findings after 4 weeks of treatment. If there is im-
provement in clinical and laboratory parameters, a routine
follow-up MRI is not recommended immediately. If there is
no improvement in clinical and laboratory parameters and
an abscess collection is detected at initial diagnosis, MRI

may be ordered after 1 month of antimicrobial therapy.'®
Radiographs should be taken at 1 and 3 months of con-
servative treatment and 3 months after discontinuation of
therapy to visualize the affected disc. Clinical and labora-
tory follow-up should be carried out throughout antimi-
crobial therapy and within 6 months of discontinuation of
therapy.'”

Brucellosis and Tuberculosis

In our country where brucellosis and tuberculosis are com-
mon, these two diseases should always be kept in mind in
the differential diagnosis of spondylodiscitis. While tuber-
culosis most commonly affects the lower thoracic and lum-
bar regions, brucellosis mostly affects the lumbar region. In
tuberculosis, intervertebral discs are preserved in the early
period. Involvement of the posterior element and vertebral
collapse are rare in brucellosis. Brucella usually involves a
single focus, while tuberculosis more often exhibits mul-
tiple involvements. Brucella prefers the anteroinferior end-
plates, and the osteophyte observed in the anterior verte-
bral endplate is typical (anterior cupping; parrot beak sign).
1181 Bone destruction is less severe compared to tuberculo-
sis.™!

Vertebral destruction is more severe in tuberculous spon-
dylodiscitis. Vertebral hyperplasia is more common in bru-
cellar spondylitis.?? Osteophyte formation in the vertebrae
is seen in almost every patient with Brucella. There is no sig-
nificant disc involvement in tuberculous spondylodiscitis.
Vertebral body involvement is very evident. Abscess forma-
tion is more common.??

Tuberculosis is difficult to grow in culture because the num-
ber of bacilli is low in extrapulmonary foci. Giant granulo-
mas are detected in histopathology. Large paravertebral
abscess formation is more common.

Brucellosis patients with low back pain and sciatic radicu-
lopathy are often misdiagnosed as disc pathology and may
even be operated. Delayed diagnosis may result in high
rates of neurological sequelae in patients despite treat-
ment. Spondylodiscitis should be considered for long-term
cervical, lumbar and sacral pain in elderly patients, espe-
cially in endemic areas.'® In order to prevent brucellosis,
animals should be vaccinated, those who are in contact
with animals should use personal protective equipment,
and raw milk and dairy products should be avoided.’??

Recommended regimens for the treatment of brucellosis
include a combination of at least two or three antibiotics,
depending on the patient's condition. Treatment should
be continued for at least 3 months to prevent relapses. Pa-
tients with spinal abscesses may require surgery.

The agents frequently used for the treatment of brucellar
spondylodiscitis are streptomycin, rifampicin, doxycycline,



trimethoprim/sulfamethoxazole, ciprofloxacin, and genta-
micin. The American Sanford Guide recommends the use of
gentamicin instead of streptomycin.=?? A triple regimen con-
sisting of doxycycline (100 mg twice a day), rifampin (600
mg/day), and streptomycin (1 g/day IM, 21 days) is used
for 3-6 months. After streptomycin treatment is discontin-
ued at the end of three weeks, patients continue with only
doxycycline and rifampin treatment. Lower recurrence rates
have been reported with the combination of streptomycin
and doxycycline. For patients who cannot tolerate or cannot
take tetracycline such as pregnant women, trimethoprim/
sulfamethoxazole therapy may be an alternative.®!

The recommended duration of treatment for tuberculous
vertebral osteomyelitis is at least 9-12 months. Twelve
months of treatment should be given, especially in spinal
instrumentation. Analysis of blood biochemistry should
be performed to follow up the side effects of the drugs.
Treatment with isoniazid (INH), rifampicin (RIF), pyrazin-
amide (PZA), and ethambutol (ETB) is initiated in the first
two months. PZA and ETB should be used for the first two
months and then treatment should be continued with INH
and RIF. Before initiating treatment, drug resistance should
be checked.

In conclusion, infectious spondylodiscitis is a treatable dis-
ease. With culturing of the microorganism and the prompt
administration of appropriate antibiotic therapy, surgical
treatment is often not required. Pathogens such as tuber-
culosis and brucellosis are still common today. Due to the
difficulties of detection and growth, they are diagnosed
late, leading to irreversible complications and disability
in patients. Patients who are identified early and treated
aggressively continue their lives without any spinal com-
plications. Therefore, it should be kept in mind that those
presenting with spinal pain and local tenderness may also
have spondylodiscitis.
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