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Introduction

Older populations have been increasing recently, resulting in an increase in cases of
pyogenic spondylitis. Neurosurgeons who frequently treat the elderly are at a higher
risk of encountering this condition. Therefore, this article provides a summary of the
literature and our experience to help neurosurgeons effectively manage pyogenic
osteomyelitis. It is important not to rule out pyogenic spondylosis when examining a
patient with back pain, evenin the absence of a fever. This is because the chronic type is
common, easily overlooked, and early diagnosis and treatment are crucial. Empirical
antibiotics should be avoided in cases where blood culture and biopsy are negative, to
prevent microbial resistance and an increase in difficult-to-treat cases. Biopsies, such as
computed tomography-guided percutaneous biopsy and full endoscopic debridement
and drainage, should be attempted. Currently, 6 weeks of parenteral antibiotic therapy
is the main treatment for pyogenic spondylitis. Surgical treatment is recommended if
this method is ineffective. However, in the early stages, full endoscopic debridement
and drainage and percutaneous pedicle screw fixation are optional.

tial knowledge that neurosurgeons need to correctly manage
pyogenic spondylitis.

Pyogenic spondylitis was previously a rare infectious dis-
ease; however, its incidence is increasing owing to growing
elderly and immunocompromised populations.”? Despite
being an unfamiliar disease for neurosurgeons, we have
diagnosed and treated 12 cases over the past 6 years in
our outpatient and emergency departments under the su-
pervision of a board-certified spinal surgeon (=Table 1).
Through our experience, we realized the need for neuro-
surgeons to increase their awareness of pyogenic spondylitis
to improve the prognosis.? Therefore, we performed a litera-
ture review to provide comprehensive information on the
current clinical and pathogenic aspects of the disease and the
available treatment options. We also summarized the essen-
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Symptoms and Clinical Characteristics of
Pyogenic Spondylitis

Pyogenic spondylitis can be classified into three types on
basis of the symptoms as acute, subacute, and chronic. The
acute type is characterized by severe symptoms, such as high
fever (> 38°C), intense pain, and malaise. The subacute type
is associated with moderate symptoms, namely low-grade
fever (< 38°C), moderate pain, and mild malaise. In contrast,
the chronic type is associated with mild symptoms, no fever,
and local pain that does not affect the patient’s general
condition.>* The acute type represents 49% of cases, the
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Table 2 Classifications commonly used for pyogenic spondylitis

A: Kulowski classification

Acute type High-grade fever, severe back or neck pain 46%

Subacute type | Low-grade fever (< 38°C), slowly-progressive mild pain over the | 25%
affected area

Chronic type No fever with chronic back or neck pain 29%

B: Griffiths classification

Stage | Early stage Narrowing of the disc space

Stage Il Destructive stage Bone destruction, collapse of softened
vertebra, and bone proliferation

Stage lll Osteosclerotic stage New bone formation and osteosclerotic

changes

C: Classification of MRI findings

Stage | Bruising and localized radiolucency in the vertebral endplate

Stage Il Vertebral edema and/or suspected fluid collection within the vertebral body (inhomogeneously increased
signal intensity on MRI with disc space narrowing) at one or two vertebral levels, with poor demarcation of
the lesion

Stage Il Irregularly-increased signal intensity area on MRI, with confinement of the lesion within the posterior
longitudinal ligament (subligamentous)

Stage IV Obvious fluid collection within the disc in association with extensive endplate destruction and diffusely-
extended high-signal-intensity lesions in the vertebral body, with transligamentously extended epidural mass
lesions at multiple levels

Stage V Obvious disappearance of the disc, vertebral collapse with non-homogenous increased signal intensity within

the collapsed vertebrae, epidural fluid collection in the mass lesions, and abnormally high signal intensity in
the vertebrae, including the spinous processes and paravertebral ligaments as well as the muscles

Abbreviation: MRI, magnetic resonance imaging.

A: Kulowski classification, B: Griffiths classification, C: Classification of MRI findings.

subacute type represents 25%, and the chronic type repre-
sents 29% (~Table 2A).>*

In our study, among the 12 cases of pyogenic spondylitis, 2
were identified as chronic cases. These individuals exhibited
persistent low back pain lasting for several years, but were
not correctly diagnosed earlier. This finding underscores the
fact that chronic pyogenic spondylitis cases are not infre-
quent, and therefore, require careful consideration in clinical
management.

More than 90% of patients with pyogenic spondylitis
present with continuous back pain that is not relieved by
rest, while fever is reported as the first symptom in 35 to 60%
of cases."2 However, the presence of a fever can be affected
by oral pain relievers.! It should be noted that fever may not
be present in the early stages of both chronic and acute types
of pyogenic spondylitis.'

Of the 12 cases we encountered, 7 (58.3%) were classified
as the acute type, 3 (25.0%) as the subacute type, and 2
(16.7%) as the chronic type in accordance with Kulowski’s
classification.> Nine of the 12 acute and subacute cases
developed lower back pain and posterior neck pain, with
an average fever onset of 7.0+ 7.5 days after the start of
symptoms (=Table 1).

When a patient complains of back pain, pyogenic spon-
dylitis should not be excluded even if there is no fever.
Especially in the early stages, fat-suppressed imaging, which

is highly sensitive for pyogenic spondylitis, should be includ-
ed in magnetic resonance imaging (MRI).>*®

Epidemiology and Risk Factors

Pyogenic spondylitis has an incidence of approximately 2.4
cases per 100,000 people, although reported data show
some variability."”® The incidence appears to be increas-
ing, possibly owing to improved life expectancy among
patients with chronic debilitating conditions.’-® Risk factors
comprise conditions such as diabetes mellitus, substance
abuse, human immunodeficiency virus infection, renal fail-
ure, septicemia, and the long-term use of steroids.> Approx-
imately 95% of pyogenic spondylitis cases involve the
vertebral bodies and/or intervertebral discs, while only 5%
are associated with the posterior elements of the spine.?
The disease mainly affects adults, particularly those in their
fifth decade of life, and the incidence increases with age.®
Men are more likely to develop the disease than women,
with a ratio of 1.5 to 3:1.%° The most common site is the
lumbar spine (45-50%), followed by the thoracic (35%),
cervical (3-20%), and sacral areas.>® Staphylococcus aure-
us and Streptococcus species account for more than 50% of
the microorganisms that cause pyogenic spondylitis.”'? The
causative bacteria of pyogenic spondylitis tend to vary
depending on the wunderlying disease; for example,
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Escherichia coli and Proteus tend to be present in patients
with urinary tract infections.!” Gram-negative bacilli are
frequently isolated in intravenous drug abusers.® Less toxic
microorganisms, such as coagulase-negative Staphylococcus
and Streptococcus viridians, can also cause pyogenic spon-
dylitis, especially in immune-compromised patients.5’8 In
patients with diabetes mellitus, aerobic organisms are
common, and in cases of spinal trauma, these organisms
can be directly inoculated.? Children with sickle cell anemia
may develop Salmonella-associated osteomyelitis.?

Pathophysiology

Pyogenic spondylitis is commonly caused by the hematoge-
nous spread of bacteria.”>’-® The bacteria usually enter the
bloodstream through the skin, respiratory tract, genitalia,
gastrointestinal tract, or oral cavity, and spread through the
arteries rather than via the venous route."® The interverte-
bral disc and the adjacent upper and lower vertebrae are
supplied by the same segmental artery, resulting in an
infection that often involves two adjacent vertebrae and an
intervertebral disc.?

However, the pathophysiology of spinal infections differs
somewhat between children and adults. In children, bacte-
rial inoculation commonly occurs through persistent vascu-
lar channels within the disc space, and pyogenic discitis can
develop after bacteremia.'? In contrast, in adults, the disc is
avascular, and bacteria invade the end-arterial arcades in the
subchondral region adjacent to the disc. The infection then
spreads by extending directly to the intervertebral disc
through the endplate.®12

Prognosis

Pyogenic spondylitis has the potential to be life-threaten-
ing owing to the difficulty of early detection. Moreover,
older patients with multiple risk factors are more suscep-
tible to unfavorable outcomes.’ The reported average
length of hospital stay for this condition ranges from 30
to 49 days, while the mortality rate is estimated at between
2 and 17%.'3 Recurrence of spondylodiscitis is generally
uncommon and is reported in 0 to 7% of cases.? Overall,
early diagnosis and initiation of appropriate management
are critical in enhancing the prognosis of pyogenic
spondylitis.

Diagnosis and Differential Diagnosis

Especially in the early stages, diagnosis of pyogenic spondy-
litis can be challenging owing to the lack of specific symp-
toms and signs.> The reported average duration between
initial symptoms and diagnosis is between 2 and 6 months.'>
In our 12 cases, 8 of the 10 acute and subacute cases
presented with lower back pain, posterior neck pain, and
fever, which diagnosed 7.0+7.5 (mean +standard devia-
tion) days after symptom onset.

Clinicians should combine clinical symptoms, radiologi-
cal findings, blood and tissue cultures, and histopatholog-

A Review of Pyogenic Spondylitis Management Yunoki

ical findings to diagnose pyogenic spondylitis. Owing to the
localized pain, it is important to consider other conditions,
such as degenerative or metastatic spinal disease, disc
herniation, vertebral compression fractures, ankylosing
spondylitis, and reactive arthritis in the differential
diagnosis.8

Modic type 1 changes, which manifest as anomalies
characterized by reduced signal intensity on T1-weighted
MRI scans, are commonly believed to be associated with
segmental hypermobility and low-back pain.'* However, a
previous study has proposed a bacterial etiology for Modic
type 1 changes. The study found that 4.2% of patients who
exhibited Modic type 1 changes were diagnosed with
pyogenic spondylitis during a 2-year follow-up period.’*
This underscores the importance of caution among physi-
cians when differentiating between these two
conditions.'

Laboratory Tests

C-reactive protein (CRP) and erythrocyte sedimentation rate
(ESR) are commonly used laboratory tests to aid in the
diagnosis of pyogenic spondylitis.">#° CRP levels are known
to be more sensitive and specific in detecting acute inflam-
mation when compared with ESR, and they can promptly
reflect the response to treatment.”® ESR levels are less
sensitive and specific compared with CRP and may not reflect
changes as quickly.">®'> Despite the slower fluctuation
pattern of ESR, this test still provides supplementary infor-
mation regarding the potential presence of infection and
some insight into the response to treatment.'” It is important
to note that laboratory tests should not be used in isolation to
diagnose pyogenic spondylitis. These tests should be used in
combination with clinical and radiological findings to arrive
at a diagnosis.

Plain Radiography

Plain radiography is recommended for all individuals sus-
pected of having pyogenic spondylitis. However, its diagnos-
tic accuracy may be limited in the early stages, as changes
may not be detectable until 2 to 8 weeks after the onset of
symptoms.11 These changes usually include disc space nar-
rowing, blurring of the endplates, and a loss of height in the
affected vertebral bodies.>® Soft tissue extension is less
common in pyogenic spondylitis than in tuberculosis infec-
tions, but may be indicated by an abnormal psoas shadow,
widening of the mediastinum, or enlargement of the retro-
pharyngeal space.”® Radiographic stages of bone destruction
have been classified into the early stage (narrowing of the
disc space), destructive stage (bone destruction, collapse of
softened vertebrae, and bone proliferation), and osteoscler-
otic stage (new bone formation and osteosclerotic changes)
(~Table 2B).'®

MRI

In 1985, Modic et al first reported the diagnostic potential
of MRI for pyogenic spondylitis, and since then, numerous
authors have confirmed these findings."” T1-weighted
images demonstrate a decrease in signal intensity of the
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vertebral body, endplate, and intervertebral disc, while T2-
weighted images show an increase in signal intensity of
the vertebral body and/or disc.'®'° Fat suppression tech-
niques, particularly short T1 inversion recovery, have the
highest sensitivity for detecting increased water content in
infected tissue.'®'® Various studies have described the
typical pathological progression of pyogenic lesions in
the vertebrae, resulting in a five-stage classification sys-
tem based on MRI findings.?° The enhancement pattern of
the suspected septic lesion is particularly noteworthy
(~Table 2¢).20:21

Although the diagnosis of pyogenic spondylitis can be
challenging in the early stages using X-ray, computed
tomography (CT), or MRI, Smids et al reported that MRI
has a sensitivity of 82% and specificity of 83% for detecting
pyogenic spondylitis after 14 days of onset, whereas the
sensitivity and specificity within 14 days of onset were 50
and 86%, respectively.18 18F-fluorodeoxyglucose positron
emission tomography-CT is more effective than MRI in the
early diagnosis of suppurative spondylitis, with a sensi-
tivity of 96% and specificity of 95%.8 If a patient with low
back pain has elevated CRP levels, pyogenic spondylitis
should be suspected, and lumbar MRI should be per-
formed. If the lesion is not diagnosed, a thorough exami-
nation for other conditions, such as urinary tract
infection, should be performed. If no other heat source

is identified, repeat MRI should be performed.?? Pyogenic
spondylitis should not be ruled out simply because the
patient is afebrile or shows no abnormal lesions on MRI
(=Fig. 1).

[llustrative case 1: An example of acute pyogenic spondy-
litis characterized by the absence of fever and abnormal MRI
findings during the initial 3 weeks of onset.

The patient, a 60-year-old man, presented with severe
lumbar pain; however, lumbar radiography and MRI
showed no significant abnormalities except for mild disc
herniation at L4/5 (~Fig. 2A and B). Conservative treatment
was initiated, but the pain worsened gradually. Three weeks
later, the patient visited the emergency room with a fever of
39°C, and repeat MRI revealed pyogenic spondylitis at L3/4
(=Fig. 2C). CT revealed bone erosion of the intervertebral
endplate at this level, leading to a diagnosis of pyogenic
spondylitis (~Fig. 2D). Blood culture confirmed the pres-
ence of methicillin-sensitive Staphylococcus aureus, and a 6-
week course of antibiotics was administered, resulting in
the resolution of the back pain, fever, and inflammation.
The patient was discharged from the hospital and remained
recurrence-free for 6 months. Notably, the patient did not
have diabetes or any known risk factors for pyogenic
spondylitis. Although he visited a cardiology department,
no apparent etiology for pyogenic spondylitis was
identified.

| Neck, Back or Low back pain |

|

|

| CRP positive |

‘ CRP negative |

l

|

[Spinal MRI |

] Follow up with conservative therapy |

T~

| Diagnosis 1s not made

| Follow up with conservative therapy ]

| Symptom last for more than 1 week |

| Repeated blood test and MRI |

| Pyogenic spondylosis is identified |

—

| Spinal instability - l l Spinal instability + l
|Bom) |
| Antibiotics + PPS |

Fig. 1 Algorithmic approach for diagnosing and managing suspected cases of pyogenic spondylitis in our department. When a patient
presents with cervical or lumbar back pain and elevated CRP, the presence of pyogenic spondylitis is considered. In such cases, lumbar MRl is
performed. If spinal instability is evident or antibiotics are ineffective, PPS fixation is considered. Even if the initial MRI does not reveal the
presence of pyogenic spondylitis, further testing, such as blood tests and spinal MRI, are recommended if the symptoms persist for 1 week. CRP,
Greactive protein; MRI, magnetic resonance imaging; PPS, percutaneous pedicle screw.
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Fig. 2 Radiological findings in a case of acute type pyogenic osteomyelitis in which neither fever nor abnormal radiological findings were
noted at symptom onset. (A, B) Sagittal T2-weighted magnetic resonance image (MRI) and lumbar X-ray at onset demonstrating no abnormal
findings except for mild L4/5 disc herniation. (C, D) When the patient visited our emergency department because of a fever of 39°C 3 weeks after
symptom onset, T1-weighted sagittal MRI (C) demonstrated low-intensity signals in the L3/4 vertebral bodies, and computed tomography

revealed bone erosion of the L3/4 intervertebral endplate (D).

Blood and Tissue Cultures
The primary diagnostic approach for pyogenic spondylitis
entails performing a blood culture, as it enables the
possibility of growth of the causative organism within
the blood culture medium.'%'3 Positive blood cultures are
often observed in acute cases, although some authors have
reported blood culture-positive cases in chronic cases as
well.23 If the causative microorganism cannot be deter-
mined through blood culture, biopsy of the inflamed
tissue is performed.”'>23 The causative organism is iden-
tified in only 15 to 50% of cases owing to low recognition
of pyogenic spondylitis among clinicians and the admin-
istration of antibiotics before diagnosis.?* In our case
series, the overall bacteriological identification rate was
50%, which is acceptable compared with previous reports.
When blood culture and biopsy are negative and with-
holding antibiotics is clinically safe, biopsy is recom-
mended. Fluoroscopic, CT-guided percutaneous biopsy
and full endoscopic debridement and drainage (FEDD)
are optional.?®

Empirical antibiotics are administered without a biop-
sy in negative blood culture cases, especially in less
severely-affected patients, because bacterial biopsies are
somewhat invasive. More than half of the causative organ-
isms are Staphylococci; therefore, first-generation cepha-
losporin antibiotics are usually used empirically even if
the organism remains undetermined.>® In our case series,
in the negative blood culture cases, empirical antibiotics
were administered without a biopsy. Nonetheless, unwar-
ranted utilization of antibiotics may contribute to the
occurrence of difficult-to-treat cases such as methicillin-
resistant Staphylococcus aureus (MRSA), resulting in pro-
longed hospitalization, escalated expenses, and detrimen-
tal impacts on prognosis.>® Unless the patient becomes
septic or critically ill, empirical antibiotic treatment

should not be initiated before the causative organism is
identified.

Treatment

Conservative treatment with appropriate antibiotics and
early diagnosis can lead to successful outcomes for patients
with pyogenic spondylitis.> The Infectious Diseases Society
of America released the 2015 Guidelines for vertebral osteo-
myelitis, which recommend a 6-week course of antibiotics
for conservative treatment.?® At our institute, the preferred
approach for treating pyogenic spondylitis comprises sys-
temic administration of antibiotics and immobilization. Dur-
ing the early stages of infection, patients should continue bed
rest until acute pain subsides. For infections in the thoracic or
lumbar spine, rigid bracing with a thoracolumbosacral or-
thosis is generally used.?? However, clinicians should be
mindful of the potential complications associated with bed
rest, particularly in elderly patients, such as pneumonia,
dementia, decubitus ulceration, deep vein thrombosis, and
pulmonary embolism.?’

Surgical Treatment

When conservative antibacterial treatment leads to worsen-
ing neurological symptoms, progression of spinal malforma-
tions, and increased instability, surgical intervention is
recommended.'?'3 However, the guidelines do not offer a
detailed and practical description of surgical treatment, nor
do they examine predictors of conservative treatment-resis-
tant purulent spondylitis.”® While we have not encountered
such cases, urgent decompression may be necessary in the
presence of acute neurological symptoms. Even with suc-
cessful antibiotic treatment, vertebral body destruction,
radiculopathy, progressive kyphosis, and long-term low
back pain may still occur.'?

Asian Journal of Neurosurgery Vol. 18 No. 4/2023 © 2023. Asian Congress of Neurological Surgeons. All rights reserved.
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Fig. 3 Radiological findings in a case of pyogenic spondylitis in which posterior fixation was performed because spinal instability was
recognized. (A) T2-weighted, fat-suppressed sagittal magnetic resonance image showing hyperintense signals at Th11/12, suggestive of
pyogenic spondylitis. (B) Computed tomography demonstrating destructive change at the Th11/12 level. (C) Lateral radiograph after

percutaneous posterior (D) fixation from T9 to L2.

Recent studies indicate that surgical treatment prior to
conservative treatment can shorten hospital stays and
improve infection control.?® Traditionally, the gold standard
for surgical treatment has been anterior open debridement
of infected bone and soft tissue, followed by interbody
fusion with or without instrumentation.®'> However, this
treatment carries the disadvantage of high morbidity rates
due to extensive exposure during open surgery, particularly
in patients with poor nutritional and general health con-
ditions.?® Early diagnosis is crucial because early posterior
fusion can avoid the need for highly invasive anterior
surgery. However, for cases involving large bone defects
or severe spinal deformities, anterior surgery may be
necessary.

Percutaneous Pedicle Screw (PPS) Fixation

Deininger et al and Fushimi et al reported an alternative
surgical treatment for pyogenic spondylitis using minimally
invasive surgery, namely PPS fixation without anterior
debridement.?*3° These studies demonstrated that local
stabilization is crucial for the treatment of spinal infection
and can eliminate the need for additional surgical debride-
ment and bone grafting. Additionally, PPS fixation results in
less intraoperative blood loss, shorter operative time, re-
duced postoperative pain, and less opioid consumption
compared with traditional open posterior instrumentation
approaches.?? Minimally invasive surgery should be consid-
ered in cases where bone destruction or instability is
severe, or when the efficacy of antibiotics is low. However,
PPS requires general anesthesia, which raises concerns
about the reduced range of motion of the spinal column,

spread of infection to implants, implant loosening and
breakage, and the high cost of the implants.

Illustrative Case 2: A Case of Acute Suppurative
Spondylitis Treated with PPS Fixation

A 57-year-old woman with a history of diabetes mellitus
presented with severe low back pain that had begun 3 days
earlier. She was referred to our department following
lumbar spine MRI by a local physician, which revealed
abnormal findings. On admission to our hospital, the pa-
tient presented with a fever of 38.5°C. MRI demonstrated
hypointensity of the Th11/12 vertebrae on T1-weighted
imaging and hyperintensity on fat-suppressed T2-weighted
imaging (=Fig. 3A and B). CT revealed osteolysis at Th11/12
(A) (=Fig. 3C). Blood culture identified methicillin-suscep-
tible Staphylococcus aureus, leading to a diagnosis of acute
pyogenic spondylitis. Three days after admission, the pa-
tient underwent PPS (~Fig. 3D) and received 6 weeks of
antibiotic therapy following bacterial identification. She
was discharged from the hospital with resolved back pain
and decreased inflammatory marker levels compared with
preoperative levels.

FEDD
FEDD is a minimally invasive surgery for pyogenic spondyli-
tis that involves lesion curettage under local anesthesia and
fluoroscopy. Although good treatment results have been
reported, this procedure may result in inadequate lesion
curettage owing to blind treatment under fluoroscopy.’*
FEDD is considered reasonable for pyogenic spondylitis.
Debridement by FEDD can permit the collection of

Asian Journal of Neurosurgery Vol. 18 No. 4/2023 © 2023. Asian Congress of Neurological Surgeons. All rights reserved.
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Fig. 4 (A) Radiological findings in a case of chronic pyogenic spondylitis diagnosed by full endoscopic discectomy and drainage (FEDD). T1-
weighted sagittal magnetic resonance image (MRI) on admission showing hypointense signals in the L2/3 vertebral bodies and the disc space.
(B) T2-weighted fat-suppressed sagittal MRI showing hyperintense signals in the L2/3 vertebral bodies and the disc space. Computed
tomography (CT), sagittal (C) and three-dimensional CT images, (D) showing bone erosion of the intervertebral endplates and reactive
osteosclerosis of L2 and L3. The presence of anterior vertebral fusion is clearly demonstrated, which suggests that this pathology had a chronic
course. (E) Suspecting the chronic form of pyogenic spondylitis, FEDD was performed, and the causative organism was identified.

intraoperative specimens, increasing the likelihood of iden-
tifying the causative organism and demonstrating its effec-
tiveness.3! There are only a limited number of reports
describing the concurrent use of minimally invasive debride-
ment and fusion techniques. However, Saito et al demon-
strated the successful treatment of recalcitrant MRSA
pyogenic spondylitis through the combined use of PPS fixa-
tion and FEDD.??

Illustrative Case 3: A Case of the Chronic Type of Pyogenic
Spondylitis Treated Using FEDD

The patient was a 48-year-old man who experienced mild
back pain for several years, which had worsened over the
past 2 months. He consulted his local doctor, and MRI

revealed an abnormal finding at L1/2, prompting a referral
to our department. On admission, he had no fever but
showed a mild inflammatory response on blood tests
(CRP: 2.6 mg/dL and white blood cell count: 9800 /uL). MRI
showed hypointensity at L1 and L2 on T1-weighted images
and hyperintensity on fat-suppressed T2-weighted images,
indicating chronic pyogenic spondylitis (~Fig. 4A and B). CT
confirmed bony fusion between L1 and L2 and osteolysis of
the terminal plate (~Fig. 4C and D). Although no bacteria
were detected in the blood culture, FEDD revealed the
presence of Streptococcus intermedius (~Fig. 4D). The patient
received a 6-week course of antibiotics, resulting in the
resolution of the initial signs of inflammation, and he was
then discharged from the hospital.

Table 3 A concise overview of the essential information for neurosurgeons to effectively manage pyogenic spondylitis

appropriate treatment)

On the basis of the symptoms, pyogenic spondylitis is classified into three types as acute, subacute, and chronic
(Chronic cases in particular are not well known and are easily overlooked; however, they also require early diagnosis and

Fever is the first reported symptom in 35-60% of cases

(In patients with back pain, the possibility of pyogenic spondylitis should not be ruled out because of the absence of a fever)

of onset,

which are lower than the rates 14 days after symptom onset
(Pyogenic spondylitis should not be ruled out simply because no abnormal lesions are detected on MRI)

The sensitivity and specificity of MRI for detecting pyogenic spondylitis are 50 and 86%, respectively, within 14 days

The identification rate of the causative organism is 15-50%

(Antibiotics should not be administered before the diagnosis is made. In cases in which the blood cultures are negative,
biopsy should be attempted before empirical antibiotics are administered)

when there is instability.

Surgical treatment should be performed when conservative treatment is ineffective. However, early surgery is recommended

(Recently, FEDD and PPS fixation have been used in combination as early surgery.)

Abbreviations: FEDD, full endoscopic discectomy and drainage; MRI, magnetic resonance imaging; PPS, percutaneous pedicle screw.
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In our series of cases, only two patients required surgical
intervention, both of whom achieved resolution through
posterior fixation. There were no instances where anterior
surgery was necessary, even in cases of anterior vertebral
body destruction or instability. It is crucial to further explore
which cases require anterior surgery, as this is an invasive
procedure. To address this issue, we performed a compre-
hensive literature review to consolidate current knowledge
on the clinical, pathogenic, and therapeutic aspects of pyo-
genic spondylitis. Drawing from our review and clinical
experience, we have summarized the key considerations
for neurosurgeons in managing pyogenic spondylitis,
in =Table 3.

Conclusion

As the numbers of elderly and immunocompromised
patients continue to increase, neurosurgeons are increasing-
ly encountering cases of pyogenic spondylitis. This review
provides a comprehensive overview of the disease on the
basis of our own cases and the existing literature. To appro-
priately manage patients with pyogenic spondylitis, it is
crucial to understand the clinical features and pathogenesis
of the disease and to be knowledgeable about the available
treatment options.
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