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common clinical pathways 
and recommendations on the 
management of acute conditions of 
the brain and spine.

Spinal infections (SIs) are rare conditions affecting the 
intervertebral disc, vertebral body, and/or adjacent spinal 
tissues. The lumbar region is most commonly involved, 
followed by the thoracic and cervical regions. Patients present 
with varied, non-specific clinical features leading to diagnostic 
and treatment delays. Clinicians need to have a low threshold 
to suspect SI. In this Element, two real-life cases of patients 
with SIs will be presented first. Core knowledge will be reviewed 
next, followed by diagnostic pitfalls and clinical pearls. Finally, 
the ‘typical’ clinical workflow for a patient with SI will be 
presented and the various treatment options will be explored.
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1 Clinical Scenarios

1.1 A Patient with Spondylodiscitis Treated Conservatively

A 72-year-old man was admitted to hospital with a three-month history of lumbar

back pain radiating to his thighs, with acute worsening over the preceding two

weeks and bilateral L5 radicular pain, saddle paraesthesia, and new bladder

disturbance. He was bed-bound due to limb weakness and pain.

Over the preceding three-month period, the patient had consulted an osteopath

and a physiotherapist, with little relief. There was no precipitating injury. Plain

radiographs at that time showed disc space narrowing at L2/3. The patient had

also recently been treated in hospital for a urinary tract infection secondary to

coagulase-negative Staphylococcus.

The patient’s past medical history was positive for coronary artery bypass graft

and percutaneous coronary intervention, hypothyroidism, hypertension, and

previous stroke. C-reactive protein (CRP) was mildly raised but white cell

count (WCC) and neutrophils were normal. Blood and urine samples did not

yield any organisms on microbiological analysis. A magnetic resonance imaging

(MRI) scan of the lumbar spine and sacrum was performed, which demonstrated

fluid signal in the L4/5 disc as well as end-plate destruction and bone marrow

oedema consistent with L4/5 spondylodiscitis (Figures 1 and 2). There was no

significant collection present and no evidence of cauda equina compression.

A decisionwasmade tomanage the patient conservatively under the care of the

Infectious Disease team. Intravenous ceftriaxone was commenced, completing

six weeks of therapy, before switching to oral therapy, for a further 20 weeks.

Following an improvement in his symptoms and CRP, the antibiotics were

stopped. However, the back and lower limb pain persisted so the patient was

started on neuropathic analgesics, which he responded to well (see Figure 3 for

the clinical algorithm summary for this patient).

1.2 A Patient with a Spinal Epidural Abscess Treated Surgically

A 39-year-old man presented to hospital with chest pain and loss of sensation in

his limbs. He had injured his back following a fall a few weeks previously when

he was also treated for alcohol withdrawal and septicaemia. Past medical

history included heavy alcohol intake with secondary seizures.

He was found to have chest infection and weakness, affecting his whole left

lower limb. Intravenous Tazocin was started to treat the pneumonia, and he

required urinary catheterisation.

Overnight, he developed a sensory level at the T4 dermatome and right lower

limb weakness. Plain radiographs demonstrated a healing wedge fracture at T7.
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An MRI scan showed a spinal epidural abscess (SEA; see Figures 4 and 5). He

underwent T2-4 laminectomy and drainage of the SEA.

The patient received a four-month course of antibiotic therapy; however, he

re-presented with Staphylococcus aureus bacteraemia and worsening radio-

logical appearances, including a kyphotic deformity. Due to this complex

kyphotic deformity, the patient underwent elective transthoracic spinal stabil-

isation (see Figure 6 for the clinical algorithm summary for this patient).

2 Definitions

2.1 Discitis

An infection of the intervertebral disc only.

2.2 Spondylodiscitis

An infection of the intervertebral disc and the vertebral body. Also known as

vertebral osteomyelitis.

Figure 1 T1 weighted sagittal MRI with contrast. Red arrow points

to L4/5 spondylodiscitis with destruction of the vertebral endplates and bone

marrow oedema.
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2.3 Spinal Abscess

This can be classified anatomically in relation to the spinal cord and dura:

epidural (rare conditions, associated with high mortality), subdural, and intrame-

dullary (extremely rare and usually due to an underlying spinal cord pathology).

2.4 Paraspinal Abscess

This affects paraspinal tissues, most commonly the iliopsoas muscle.

3 Core Knowledge

3.1 Epidemiology

Spinal infections account for 2–7% of all musculoskeletal infections [1]. In

a review of 669 patients aged greater than 55 who presented to their general

practice with back pain, it was found that none had spinal infection [2].

Furthermore, it has been estimated that the point prevalence of infection in

patients with non-mechanical lower back pain is 0.01% in primary care [3] and

Figure 2 T1 weighted sagittal MRI showing the post-treatment appearances

of the L4/5 spondylodiscitis.
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Patient with history and
clinical examination which
is suspicious for SI

Obtain blood tests and
microbiological samples
(blood, urine, wound)

SI radiologically
ruled-out

SI radiologically suspected

Seek other
cause of
clinical
presentation

Haemodynamically
unstable

Haemodynamically stable

Biopsy is deemed unsafe,
not possible, or the
organism already known

Interventional radiology
guided biopsy (+/–
aspiration of a collection)

Open biopsy with
drainage/decompression

Commencement antimicrobial therapy

Clinical-radiological follow-up

•   Improving pain and other
    symptoms
•   Normalising inflammatory
    markers
•   Improving radiological
    appearances

•   Worsening pain and
    symptoms

Worsening radiological
appearances with instability
and/or spinal deformity

Stop antibiotic therapy
Continue antimicrobial therapy

Delayed spinal surgical
stabilisation with
instrumentation

•   Raised/worsening
    inflammatory markers
•   Worsening
    radiological
    appearances

Resuscitation and
commencement of
antibiotic therapy

Organise urgent contrast-
enhanced MRI

Figure 3 Clinical algorithm for case 1.
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Figure 4 Preoperative T1 weighted sagittal MRI with contrast. Red arrow

points to a SEA at the level of T4.

Figure 5 Post-operative T1 weighted sagittal MRI with contrast. Red arrow

points to kyphosis of the thoracic spine at the level of the SEA.
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Figure 6 Clinical algorithm for case 2.
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1.2% in a tertiary setting [4]. There is a bimodal distribution with one group

below 20 years of age and another within the 50–70 years of age group. Males

are affected more frequently than females with ratios ranging from 2:1 to 5:1

[5–7]. An increase in the incidence of SIs in recent decades has been noted [8]. This

could be due to improvements in diagnostic pathways and imaging techniques, an

ageing population with more comorbidities, increasing intravenous drug use

(IVDU), and more frequent spinal operations [9, 6].

3.2 Classification

Spinal infections can be pyogenic or non-pyogenic, depending on the underlying

disease process and causative organisms. Pyogenic SIs tend to result in purulence

and a marked neutrophilic response due to infection with bacteria, or less

commonly, parasites or fungi, whereas non-pyogenic SIs are characterised by

a granulomatous response. Granulomatous SIs are characterised by formation of

a granuloma, which is a collection of macrophages, matrix, and inflammatory

cells [10]. Granulomatous infections can be classified as typical and atypical,

according to the causative bacterium, fungus, or parasite. Mycobacterium tuber-

culosis (also known as Pott’s disease) is a typical pathogen, and accounts for the

majority of granulomatous SIs. Atypical organisms include the likes of Brucella,

Actinomyces, andNocardia [10]. Granulomatous SIs will be dealt with separately,

in Element 84 (Shetty, Bhatt, Cranial and Spinal Tuberculosis Infections includ-

ing Acute Presentations, Elements in Emergency Neurosurgery, Cambridge

University Press, forthcoming). Spinal infections can also be described anatom-

ically, in relation to the spinal cord, spinal canal, dura, and paraspinal muscles.

They can be spontaneous or iatrogenic.

3.3 Anatomy

A spinal segment consists of two vertebral bodies separated by one interverte-

bral disc. A cadaveric study of the vertebral arterial and venous blood supply

has revealed the detailed vascular anatomy of the spinal column [11]. The

vertebral arterial supply originates from nutrient vessels, and their structure is

similar across the cervical, thoracic, and lumbar regions. A vertebral, intercos-

tal, or lumbar segmental artery lying in close proximity to each vertebral body

gives off smaller vessels which penetrate the cortex and supply the marrow

centrally. Furthermore, there is a posterior spinal artery branch in the interver-

tebral foramen which divides into ascending and descending branches that also

anastomose with the superior and inferior segments, and from the contralateral

side. Thus, an anastomotic network exists on the dorsal surface of each vertebral

body. From this network originate three to four nutrient arteries which enter the

7Spinal Discitis and Epidural Abscess
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vertebral body via its dorsal surface via a large, central foramen. The segmental

arteries and the smaller posterior spinal arterioles anastomose freely.

Conversely, the venous drainage of the vertebral body has been described as

tree-like when viewed in the coronal plane [11]. Within the vertebral body form

tiny tributaries which meet centrally and collect into a large, valveless channel

that exits the vertebral body via the dorsal, centrally located nutrient foramen.

These vessels drain into an expansive plexus that lines the vertebral canal. There

are further, irregular connections between the tributaries of the vertebral body

and the veins on the ventral and lateral surfaces of the vertebral bodies. Batson’s

vertebral plexus describes the aforementioned spinal and paraspinal venous

plexus.

This cadaveric study with injection of vessels found that spread of disease

processes to the vertebral bone marrow occurred more freely via the nutrient

arteries and less freely via the less accessible paravertebral venous system [11].

In childhood, the blood supply to the intervertebral disc originates from small

perforating vessels. However, in adulthood, these blood vessels degrade, and

the intervertebral disc becomes virtually avascular and hence more likely to get

infected. In spondylodiscitis, adjacent spinal segments can be affected.

3.4 Pathophysiology

Spinal infections can arise due to haematogenous or contiguous spread of, or

direct contamination with, infecting microorganisms [12]. Haematogenous

spread is most common and two theories involving the arterial and venous

systems exist [13].

Arterial spread is thought to occur when a systemic infection or bacteraemia

generates septic emboli that deposit in the small metaphyseal arteries of the

vertebral endplates resulting in an area of infarction [11]. A localised infection

develops, which spreads through the vertebral body and into the adjacent

intervertebral disc, which is poorly vascularised. Spinal abscesses and para-

spinal collections develop when this infection spreads beyond the margins of

the spinal column.

Venous spread is believed to be less commonly implicated in SIs [11]. This

may occur when intra-abdominal or pelvic sources of infection spread via the

venous, valveless Batson’s plexus draining the spinal column [14]. Contiguous

spread occurs when there is spread of infection from a local area. An iatrogenic

cause is direct inoculation, which occurs most commonly following a spinal

operation, spinal/epidural injection, and lumbar puncture [15]. Spinal epidural

abscess (SEA) can occur as a complication of insertion of epidural catheters for

anaesthesia [16].

8 Emergency Neurosurgery
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3.5 Clinical Presentation

The presenting symptoms of SIs are generally non-specific and develop insidi-

ously. There can be a significant delay between the onset of symptoms and the

diagnosis of SI. Patients most commonly report neck or back pain which is non-

mechanical, constant, and not relieved by rest [17]. The pain is usually worse at

night and can awaken the patient [18]. Neurological symptoms include limb

weakness, altered sensation, altered mobility, and disturbance of urinary or

bowel function (depending on the spinal level involved) [19]. Neurological

deficits are usually a late feature of spondylodiscitis when there is severe disc

destruction and vertebral collapse. However, in the case of spinal epidural

abscess, there is earlier neural compression and compromise. Other features

include fever, chills, rigors, weight loss, and fatigue.

3.6 Risk Factors

Risk factors for SI can be classified as those which increase the susceptibility to

infection and those which directly cause infection. Predisposing conditions

include diabetes mellitus, immunosuppression, malignancy, alcohol excess,

rheumatoid arthritis, spinal fracture or trauma, chronic kidney disease, acute

or chronic infection, and immobility. Risk factors that may directly cause

infection include recent spinal procedures, spinal trauma, or fracture, IVDU,

and implantable devices or foreign bodies.

3.7 Causative Microbiological Organisms

Staphylococcus aureus (including methicillin-resistant Staphylococcus aureus)

is the most common causative organism of SIs. Coagulase-negative staphylo-

cocci, Escherichia coli, and Proteus species are frequently isolated as well, and

the latter two are more common in patients with a urinary tract infection. Gram-

negative organisms, such asKlebsiella and Pseudomonas, should be considered

in patients with a history of IVDU.Mycobacterium tuberculosis and fungi, such

as Aspergillus species, Candida species, and Cryptococcus neoformans, are

rarer and these are seen in immunocompromised hosts.

4 Typical Clinical Pathways and Any Possible Variations

4.1 Full History and Examination

Elicit symptoms are suggestive of SI and identify risk factors, relevant comor-

bidities, recent infections, or invasive procedures (see Figure 7).

Perform a full neurological examination and a systemic search for wounds

and ulcers. Check for incisional scars suggesting prior surgery. Check for point

9Spinal Discitis and Epidural Abscess
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tenderness along the spinal column and paravertebral muscle spasm. Assess the

patient’s spinal alignment noting any kyphosis or scoliosis.

Look for fever, tachycardia, and signs of sepsis.

Figure 7 Clinical flow chart for patient presenting with SI (original).
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4.2 Infection Screen

Send blood tests to include a full blood count (FBC) with a differential white

cell count, urea and electrolytes, liver function tests, and CRP, as a direct

measure of acute inflammation. In some countries, erythrocyte sedimentation

rate is performed, which is an alternative, indirect measure of inflammation, but

this is less sensitive than CRP to the acute phase response. Admission CRP

levels and WCC are prognostic markers for the likelihood of isolating

a causative microorganism from cultures obtained from either blood or biopsy

samples [20].

4.3 Indications for Admission to Neurosurgery

Neurosurgical wards provide specialist nursing and multidisciplinary care to

patients with neurological deficits (e.g., specialist spinal care). Patients with

established or worsening neurological deficits, worsening pain, spinal instability,

evidence of spinal cord or cauda equina compression on imaging, post-operative SI,

and/or systemic illness warrant review by a neurosurgeon to organise expedient

imaging and treatment. Close team working with and input from the microbiology

team is essential to optimising the patient’s antimicrobial therapy and treatment

course.

4.4 Microbiological Investigations

Send blood cultures from at least two peripheral venous sites to maximise the

likelihood of isolating a causative organism. Obtain a sample of urine as infection

of the urinary tract is a common source of sepsis and SI. Send wound swabs for

microscopy, culture, and sensitivity.

4.5 Imaging

4.5.1 General

Order a plain chest radiograph to rule out a pulmonary infective focus and as

a preoperative work-up for patients with cardiorespiratory comorbidities.

Perform a post-void residual bladder scan in patients complaining of urinary

difficulties to rule out urinary retention secondary to cauda equina compression.

4.5.2 Magnetic Resonance Imaging

The advantages of contrast (gadolinium)-enhanced MRI include excellent

resolution of soft tissues and the lack of ionising radiation. Magnetic resonance

imaging is contra-indicated in patients with ferro-metallic foreign bodies such

11Spinal Discitis and Epidural Abscess
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as implantable cardiac pacemakers and defibrillators (modern devices can be

disabled for MRI in liaison with cardiology), some neurostimulation devices,

cochlear implants, and implantable drug infusion devices. Magnetic resonance

imaging may be unsuitable for patients with a large body habitus or severe

claustrophobia. Early MRI may not show any abnormalities or only show

changes related to chronic degeneration. Typical MRI features of SI are detailed

in text box 1. The clinical history should be considered carefully alongside the

MRI findings to differentiate infection from neoplasia. Where there is signifi-

cant uncertainty, FDG positron emission tomography combined with compu-

terised tomography (CT) imaging or Gallium citrate scintigraphy, may be

pursued. Degenerative (Modic 1) changes should be differentiated from infec-

tious odema (see text box 1).

If early MRI is negative, but suspicion for SI persists, a repeat MRI with

contrast after one to three weeks should be performed [21]. For patients with

lower back pain and a normal lumbo-sacral MRI scan, a whole-spine MRI is

required to rule out occult lesions causing referred pain.

4.5.3 CT Myelogram

A CT myelogram is used when MRI is contraindicated. It is performed by

injecting a contrast medium into the thecal sac followed by fluoroscopic

radiographs and a CT scan.

4.5.4 CT with/without IV Contrast

ACTscan provides detail about bony features which aids in assessing the extent

of bone involvement as well as to delineate preoperative anatomy for patients

undergoing spinal surgery with instrumentation.

4.5.5 Plain Radiographs of the Spine

Plain radiographs of the spine have limited utility in diagnosing SI in the acute

phase. However, with advancing disease, they may reveal vertebral collapse,

end-plate changes, or loss of the intervertebral disc height. Taken at baseline,

they may serve as a useful comparison in the future should the patient develop

spinal kyphosis or instability. In the latter scenario, flexion-extension radio-

graphs are useful for assessing instability.

4.6 Biopsy

A tissue biopsy can be obtained by percutaneous aspiration under CT-guidance

or during an open procedure. The decision to undertake a biopsy and its
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TEXT BOX 1 MRI FEATURES OF SI [22] [23] [24]

MRI features of SI

Vertebral body and/or intervertebral disc:

○ T1W: Low signal intensity indicating the presence of fluid within

the vertebral body.

○ T1Wwith contrast: Heterogenous contrast enhancement suggesting

acute or subacute inflammation.A peripherally enhancing collection

may be suggestive of abscess formation.

○ T2W: High signal intensity (and further assessed via fat-suppressed

T2/STIR sequences).

○ DWI and ADC: In pyogenic spondylodiscitis, there is diffusion

restriction (high signal onDWI and low signal on the corresponding

ADC map).

• Vertebral endplate destruction

• Psoas sign: High signal intensity of iliopsoas muscle on T2W imaging

(a sign seen in early spondylodiscitis)

• Modic 1 changes can mimic infection:

○ Modic 1 changes occur acutely in the subchondral surfaces of

two adjacent vertebrae as a result of degenerative disease of the

intervertebral disc. Appear as low signal on T1, and high signal

on T2 or STIR.

○ Differentiating Modic 1 changes from infection; in Modic 1:

▪ There is no abnormal disc signal (hyperintensity) on T2W.

▪ Endplate contours are irregular and intact (whereas they

are blurred in infection).

▪ Mixed pattern of inflammation and fat in the oedematous

areas of the vertebral body on T1W (whereas there is

mainly inflammation in infection).

• Signs of resolving infection:

○ Normalisation of T1W signal in a vertebral body suggests reconsti-

tution of fatty bone marrow.

○ Decrease in T2W signal in the vertebral body implies sclerosis or

fibrosis as part of the healing process.

13Spinal Discitis and Epidural Abscess

use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009409391
Downloaded from https://www.cambridge.org/core. IP address: 18.222.161.132, on 13 Sep 2024 at 07:22:59, subject to the Cambridge Core terms of

https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009409391
https://www.cambridge.org/core


timing should be considered on a case-by-case basis. It is advantageous to

obtain an early biopsy sample as this can increase the likelihood of identify-

ing a causative organism for the SI and help direct antimicrobial therapy

according to the sensitivities and susceptibilities of the organism(s).

However, it is prudent to delay obtaining a biopsy if the patient is haemo-

dynamically unstable, in which case general resuscitative measures and

commencement of intravenous broad-spectrum antibiotics should be priori-

tised (Figure 7). Commencing antimicrobial therapy prior to undertaking

biopsy does not appear to influence the likelihood of isolating an organism

later on [25].

4.7 Antimicrobial Therapy

The principles underpinning treatment of SI include resuscitation of the haemo-

dynamically unstable patient, control of the infection, and eradication of the

source. In almost all cases, a course of antibiotic therapy is required. Several

factors should be considered when deciding on the type, duration, and route of

antibiotic therapy:

• The antibiotic(s) should cover gram-positive and gram-negative micro-

organisms, have good penetrance into the central nervous system, be

tolerated with a low side-effect profile, and be rationalised once the

causative organism is isolated.

• Intravenous antibiotics are usually started, and if suitable, outpatient parenteral

antibiotic therapy (OPAT) can be continued. This may necessitate the insertion

of a long intravenous line.

• A duration of 6–12 weeks is common, and the decision to switch from OPAT to

oral delivery aswell as the decision to stop treatment depends on ongoing clinical

improvement, satisfactory follow-up imaging, and normalising inflammatory

markers.

5 Diagnostic Pitfalls and Clinical Pearls

5.1 Differential Diagnoses

The most important differential diagnoses for destructive lesions of the spine

include infection and neoplasia. Other differential diagnoses include chronic

renal failure, ankylosing spondylodiscitis, conditions causing posterior scallop-

ing of the vertebral body (acromegaly, achondroplasia, Marfan syndrome,

mucopolysaccharidosis, Ehlers-Danlos syndrome, neurofibromatosis, and

dural ectasia), and conditions causing anterior scalloping of the vertebral

body (aortic aneurysm, lymphoma, and spinal tuberculosis) [26].
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5.2 Antibiotic Therapy

Broad-spectrum intravenous antibiotics to cover gram-positive and gram-

negative microorganisms should be started. Antibiotic therapy should be ration-

alised once the infecting organism is isolated or suspected. Follow one’s own

institutional antimicrobial guidance, which accounts for the prevalence of

resistant strains, for example Methicillin-resistant Staphylococcus aureus, for

which alternative antibiotics, such as Vancomycin, may be required.

5.3 Juvenile Spondylodiscitis

Juvenile spondylodiscitis is rare. The condition is difficult to diagnose due to its

insidious nature, the non-specific presentation, and the difficulty in obtaining

a history and examination from the paediatric patient [27]. This leads to delays

in diagnosis and treatment. Presenting clinical features include not wanting to

walk or sit, fever, irritability, limping, and back or hip pain [27,28]. In one

series, the WCC and CRP levels were normal in 59% and 42% of patients,

respectively. Additionally, the blood cultures were positive in 8% of patients

and cultures of biopsy or aspirate were positive in 40% [29]. Surgery is indi-

cated when there is vertebral instability and neurological deficit; however, this

can be avoided if the infection is treated early and aggressively with antibiotics,

often leading to favourable outcomes [27]

5.4 Iliopsoas Abscess

An iliopsoas abscess is an infective collection in the retroperitoneal space. It is

a rare condition, with an incidence of 0.4 cases for 100,000 people per year [30].

The initial clinical presenting features can be insidious and non-specific, includ-

ing fever, malaise, and weight loss, as well as abdominal or flank pain, limp,

flexion of the ipsilateral hip, lower extremity pain or oedema, gastrointestinal

complaints, or a palpable mass [31] [32]. The classical triad of fever, flank pain,

and limitation of hip movement is present in only 30% patients [33,34]. In

a majority of cases, iliopsoas abscess occurs secondary to a spinal or extra-

spinal inflammatory condition, such as spondylodiscitis or Crohn’s disease.

Primary causes of iliopsoas muscle abscess are rarer, and these arise via

haematogenous spread from a focus elsewhere in the body [35].

A small iliopsoas abscess can be treated with broad-spectrum antibiotics;

however, collections which are large or unresponsive to medical therapy may

require intervention via percutaneous techniques under radiological guidance or

open drainage. In one series, patients with bacteraemia who had a small abscess

(<3.5 cm) responded well to antibiotics; however, patients with large, complex,
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or loculated abscesses would likely require drainage [31]. From a series of 41

patients with iliopsoas abscess, it is suggested that collections less than 3 cm in

greatest diameter can be managed with antibiotics alone (see Figure 8) [36].

5.5 Spinal Immobilisation

A spinal brace, collar, or orthotic device can immobilise the spine to control

pain and promote healing by reducing movement.

6 Technical Notes and Surgical Pearls

Indications for surgery include SI that is refractory to medical management,

negative or unavailable (if deemed unsafe) closed biopsy, SEA or large collec-

tion, acute or progressive neurological deficit (from spinal cord, cauda equina,

or nerve root compression), delayed instability (secondary to vertebral body

destruction), and deformity [37].

The neurological exam and the duration of neurological deficits guide the

decision to offer surgery. In an early series of patients with SEA, the group of

patients who did not have paralysis or whose paralysis developed less than

Figure 8 Algorithm for management of psoas abscess. Copied from (36).
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36 hours before their operation had better outcomes compared to the group of

patients whose paralysis began greater than 48 hours before surgery. In the latter

group, no patient recovered neurological function and all the mortalities were

reported in that group [38]. In a series of 87 patients with SEA, it was found that

surgical evacuation within 24 hours of MRI identification of SEAversus greater

than 24 hours had a relative benefit on discharge neurological status; however,

the sample size was too small to reach statistical significance [39]. In a study of

123 patients who underwent early surgery (within 12 hours after admission),

delayed surgery (more than 12 hours after admission), or non-surgical manage-

ment for SEA, better clinical and quality-of-life outcomes were observed in

patients undergoing early surgery [40]. Overall, in the context of SEA, the

available literature supports that emergency surgical evacuation should be

performed as soon as possible once the decision is made to proceed with

surgical management, owing to the unpredictable course of SEA and risk of

neurological deterioration [41].

Surgical treatment options for SIs (Figure 9) can be classified according to the

type of procedure (open versus minimally invasive), approach (anterior, poster-

ior, or combination), and the use of instrumentation [42].

In the cervical spine, an anterior approach (with or without a combined

posterior approach) is generally favoured in cases of spondylodiscitis and

vertebral osteomyelitis because this provides good access to the vertebral

Figure 9 Surgical treatment options for spondylodiscitis. From bottom to top in

increasing complexity and invasiveness. Reference reproduced as a figure from

[6]. See CC Rights Link in references.
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body and intervertebral disc for debridement and reconstruction (for example,

allograft and titanium cage).When corpectomies are required in multiple levels,

stability can be achieved with posterior spinal instrumentation and fusion.

In the thoracic spine, anterior approaches include the anterior transthoracic

approach, the posterior costotransversectomy, and the extrapleural anterolateral

approach. These are utilised for monosegmental, anterior column disease [43].

Posterior laminectomy alone may suffice when SEA is present without anterior

column involvement. A combined approach is indicated when there is severe,

multi-level anterior column destruction resulting in kyphosis or extensive

anterior and posterior column disease. In the thoracic spine, innate stability is

afforded by the ribcage so surgical instrumented fusion is not necessarily

required, especially if the patient can tolerate an external orthosis [43].

In the lumbar spine, a posterior spinal approach, including laminectomy, can

be used to drain a dorsal SEA. However, in cases of discitis and vertebral

osteomyelitis, the disease process mainly involves the anterior spinal column.

This can lead to delayed instability and a posterior spinal fusion can be

performed at the time of the initial operation or in a staged manner.

Use of an excessive amount of foreign material to achieve spinal stability is

controversial due to the risk of the foreign material promoting the growth of

microorganisms and complicating their eradication. However, the available lit-

erature supports the efficacy and safety of internal fixation in SI. Furthermore,

implants do not impact healing so long as sufficient debridement has been

achieved and the patient receives appropriate antibiotic therapy [44]. Minimally

invasive techniques are more technically challenging, but properly selected cases

in experienced hands can yield good outcomes.

The choice of surgical technique should be tailored to the expected consistency of

the SI, based on the clinic-radiologic findings. When a liquid abscess is expected,

then a more minimally invasive technique by way of a laminotomy or hemilami-

nectomy and irrigation can be used. The patient can be positioned in the reverse

Trendelenburg position, utilising gravity to drain liquid abscess. However, when

solid granulation tissue is present, then amore extensive,multi-level decompression

with focused laminectomies is warranted, assisted by catheter irrigation [6].

6.1 Emergency Procedures

6.1.1 Posterior Approach for Lumbar Epidural Abscess
with/without Discitis

The patient is positioned prone with or without a Wilson frame. A level check is

performed, following which the skin and fascia are incised. Muscle is stripped

off the spinous processes and laminae. Laminectomy or laminotomy is
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performed using a drill or rongeurs. If the SEA is liquid, then it can be evacuated

with suction and a catheter can be advanced ventrally, as well as cranially and

caudally to remove as much pus as possible. However, chronic SEAs may form

more solid granulation tissue, or pus that is adherent and mixed with granuloma,

which requires use of a combination of pituitary rongeurs and dissectors with

suction. The extent of debridement and decompression may necessitate instru-

mented fusion.

6.1.2 Anterior Approach for Cervical Discitis

The patient is positioned supine and a level check is performed. A transverse skin

incision is made. The fascia is incised and the platysma is split. The sternocleido-

mastoid muscle and carotid sheath are retracted laterally. The strap muscles are

retractedmedially. The pre-tracheal fascia is incised. The longus coli muscles and

anterior longitudinal ligament are split and, using subperiosteal dissection, the

anterior vertebral body surface is reached.

In cases of spondylodiscitis, this approach permits open debridement of the

infected disc. Interbody fusion can be achieved with autogenous or allogenous

bone graft. However, extensive vertebral body disease may require corpectomy

so a combined posterior approach with instrumentation for stability should be

considered as well.

Aventrally located SEA can be drained after dissecting the posterior longitudinal

ligament; however, a dorsally located SEA may require a posterior approach.

6.2 Relevant Guidelines

Infectious Diseases Society of America (IDSA) Clinical Practice Guidelines for

the Diagnosis and Treatment of Native Vertebral Osteomyelitis in Adults [45].
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