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Learning Objectives

List risk factors, symptoms, and exam findings associated with spinal epidural abscess

Evaluate for spinal epidural abscess with laboratory testing and imaging

Recognize pitfalls leading to erroneous interpretation of the tests for spinal epidural abscess

Identify multiple visits for the same complaint as a red flag that warrants broadening of differentials

and avoidance of premature closure

The Case
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A 44-year-old man with a recent history of interferon treatment for Hepatitis C infection and a remote

history of cervical spine surgery requiring permanent spinal hardware presented to his primary care

physician with complaints of new onset headache, photophobia, and upper respiratory tract infection

symptoms. On physical examination, his neck was tender, but he had no neurologic abnormalities.

Laboratory testing showed only abnormal transaminases. He was sent home from the clinic with advice to

take over-the-counter analgesics.

Three days later, he presented to the emergency department (ED) with worsened headache and neck pain

and was discharged without imaging or evaluation of cerebrospinal fluid (CSF). He returned to his primary

care physician four days later with worsening headache, nausea, vomiting, and photophobia, and was

given oxycodone for pain. He was next seen in the hospital's urgent care clinic where he had a fever of

101.4?F, hallucinations, and neck stiffness. He was sent to the ED by ambulance for suspected meningitis.

CSF obtained by lumbar puncture was cloudy with 692 white blood cells per microliter (80% neutrophils),

low glucose, and high protein, but no visible organisms on Gram staining. Cultures of blood and CSF were

obtained but imaging of the cervical spine was not ordered. He was diagnosed with viral meningitis and

sent home with antiemetics and long-acting oral morphine sulfate. He was not treated with antibiotics. The

next morning, two blood cultures returned positive for Staphylococcus aureus while CSF culture was

negative. After being called at home, the patient returned to the hospital and was admitted with a

presumptive diagnosis of Staphylococcal meningitis.

Despite initiation of intravenous antibiotic therapy, the patient developed worsening neurologic symptoms

on his third hospital day including weakness, urinary incontinence, and urinary retention. He was unable to

stand or walk. Cervical magnetic resonance imaging (MRI) showed a spinal epidural abscess (SEA)

adjacent to his surgical hardware. At that point, he was transferred to a tertiary care center where

decompressive surgery was performed. Despite surgical intervention, the patient remained quadriplegic.

He was unable to resume employment and required full-time home care after discharge. The patient

committed suicide several years later.

The Commentary

By Linnea Lantz, DO, Joseph Yoon, MD, and David Barnes, MD, FACEP

This patient had multiple risk factors for spinal epidural abscess (SEA) including a history of spinal surgery

and immunosuppression related to interferon therapy. At his first visit, he presented with symptoms and

exam findings for which SEA and meningitis were among the serious neurologic conditions that should

have been considered. Over the next nearly two weeks, he was subsequently evaluated four times in

outpatient settings and repeatedly discharged. At each of these visits, he demonstrated progressively

worsening signs and symptoms, which were concerning for a serious infection, yet the opportunity to

diagnose and treat him effectively was missed each time. Even after he presented severely ill to the

emergency department, he was sent home despite CSF results suggesting bacterial infection.

Once admitted with the diagnosis of meningitis, SEA was not considered despite the presence of

Staphylococcus aureus bacteremia, an unusual cause of meningitis but the most common organism

identified in SEA. Reliance on the “classic triad” of fever, spine pain, and neurologic deficit likely contributed



to the significant diagnostic delay. Unfortunately, he was unable to walk and had urinary dysfunction by the

time the diagnosis of SEA was made.

Multiple preventable errors occurring over five clinical visits culminated in a debilitating outcome and

ultimate death by suicide. Either SEA was not considered during any of the five visits, or the clinicians did

not understand how to appropriately evaluate for the disease. This case is demonstrative of cognitive errors

associated with lack of knowledge of the features of, risk factors for, and diagnostic approach to SEA.

Background

Neck and back pain are common chief complaints and together these conditions account for more health

care spending in the United States than any other condition.1 While most cases of neck and back pain are

due to benign musculoskeletal causes, some are related to potentially debilitating and life-threatening

etiologies such as SEA.

SEA is a collection of purulent material caused by a bacterial infection in the epidural space of the vertebral

canal. It can be caused by hematogenous spread of bacteria from distal infection or intravenous drug use

(IVDU) and can be spread from a contiguous site of infection or by direct inoculation from spinal

procedures.2–4 Sources of distal infection most commonly include the skin and soft tissue, urinary tract,

respiratory tract, and dental sources, as well as bacteremia of unknown origin.2 The purulent fluid collection

associated with SEA leads to pain and neurologic symptoms via direct spinal cord compression as well as

by compression of neighboring vascular structures leading to thrombosis and cord ischemia.3,5

The incidence of SEA has increased from 0.5-2 per 10,000 hospital admissions in 1970-1990 to 2-8 per

10,000 hospital admissions in 2000-2015.6–8 This increase is multifactorial and related to an aging

population with increasing medical comorbidities, increased use of spinal instrumentation, rising rates of

intravenous drug use, and improvements in imaging to facilitate diagnosis.2,7,9–11

Despite increasing incidence, SEA remains a relatively rare and challenging diagnosis due to its low

incidence and association with non-specific early symptoms. Diagnosis is delayed in approximately 75% of

patients and most patients present multiple times to an ED or primary care setting for their complaint prior

to diagnosis.12 Inpatient delays are also common: many patients with SEA are admitted with an incorrect

initial diagnosis, most often meningitis, herniated intervertebral disc, or a presumed infection unrelated to

the spine.12,13 The diagnosis is often not apparent until neurologic deficits develop. Mortality in patients

with SEA is approximately 16%, while 15% of survivors have permanent paresis or paralysis and 27% have

other permanent neurologic deficits.14 Not surprisingly, patients who present with neurologic deficits and

those whose diagnosis is delayed have the worst outcomes.12–14

Early diagnosis of SEA is key to reducing morbidity and mortality. Understanding risk factors, disease

presentation and progression, and appropriate evaluation strategies can facilitate diagnosis and

intervention.

Risk Factors

Nearly all (98%) patients diagnosed with SEA have at least one risk factor predisposing them to the

disease.12 These include diabetes mellitus, distal site of infection, a history of undergoing a procedure
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using spinal instrumentation, blunt spinal trauma, intravenous drug use, vertebral column abnormalities,

immunosuppression, malignancy, alcoholism, human immunodeficiency virus (HIV) and acquired

immunodeficiency syndrome (AIDS), chronic renal failure, and the presence of an indwelling vascular

catheter.12,14–17 Spinal procedures that convey risk include invasive spinal surgical procedures, epidural

and spinal anesthetic procedures, and vertebral or paravertebral steroid injections.14 Blunt spinal trauma,

such as a motor vehicle collision or fall, can lead to disruption of normal anatomic barriers and is a

significant risk factor that is often overlooked.14,18 Spinal abnormalities such as degenerative disc disease,

scoliosis, and other chronic bony spinal conditions increase vulnerability to infection at those sites.14

Clinical Presentation

Over seventy years ago, Heusner and colleagues published a staging system summarizing the clinical

presentation and progression of SEA.19 Stage I is defined by back or neck pain, fever, and tenderness.

Stage II progresses to include stabbing or shooting radicular pain, nuchal rigidity/neck stiffness, and

changes in deep tendon reflexes. Stage III includes the development of sensory abnormalities, motor

weakness, and bowel or bladder dysfunction. Stage IV is defined by paralysis.19 SEA does not universally

progress in this manner, however, and not all symptoms may be present at each stage. Furthermore, the

rate of progression is highly variable. The time from symptom onset to first clinical contact can span days to

weeks. Severe neurologic deterioration can take hours to days.2,20

Neck or back pain is overwhelmingly the most common and earliest symptom of SEA and is present in 75-

100% of patients.15,21,22 Pain is typically localized to the affected spinal level but may radiate to the chest,

abdomen, pelvis, or extremities and has been known to mimic pancreatitis, aortic dissection,

nephrolithiasis, urinary tract infection, and other thoracic or abdominal pathology. Additional symptoms may

include fever, chills, numbness, weakness, or bladder or bowel dysfunction. Localized pain may be the only

presenting symptom early in the course of the disease when the prognosis is best. It is therefore critical to

consider SEA for any patient with neck or back pain.

Every patient who presents with neck or back pain should be asked for a complete history with attention to

the presence of any SEA risk factors. Patients should also undergo a complete physical examination. At

minimum, this should include complete vital signs, direct visualization of the skin, palpation of painful areas,

and thorough neurologic assessment including reflexes, grading of muscle activity, sensory assessment,

and gait. In patients with severe symptoms or risk factors, a post-void residual bladder volume and

assessment of anal sphincter tone should also be performed.

The presence of fever in any patient with neck or back pain should raise suspicion for SEA. However, only

approximately 48% of patients with SEA present with fever.23 Therefore, absence of fever does not rule out

the disease. In fact, it is common for patients to present with normal vital signs.12 Like many other “classic”

triads, the triad of fever, spine pain, and neurologic deficit has been found to be present in only 8% of

patients with SEA who presented to an ED.12 Including SEA in the differential diagnosis of a patient with

normal vital signs is important to avoid missing or delaying the diagnosis.

Physical examination of patients with SEA may reveal midline spinal tenderness, paraspinal tenderness, or

objective neurologic deficits. Pain or tenderness are the most common exam findings and are present in

more than half of patients at their initial presentation.12,14 Early neurologic deficits include muscle
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weakness, urinary incontinence or retention, and sensory deficits. Advanced neurologic deficits may

include paraparesis and quadriparesis, but these are late-stage findings that, once present, portend poor

prognosis. A substantial proportion of patients with SEA who present with neurologic deficits do not recover

function despite operative intervention. The presence of preoperative neurologic deficits is associated with

worse outcomes ranging from permanent neurologic dysfunction to death.12,14,24

Laboratory Studies

The interpretation of laboratory studies in cases of suspected SEA is challenging. A complete blood count

(CBC) is insensitive and non-specific; leukocytosis is present in only two thirds of cases and does not

differentiate SEA from other infectious processes.12,13 The most sensitive serologic studies are

inflammatory markers. Erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) are elevated in

94-100% of cases.7,12–15,17,24,25 ESR has been extensively studied, and in patients with at least one SEA

risk factor, ESR has been shown to be 100% sensitive and 67% specific for identifying SEA.26 CRP has

been less well studied but appears to show similar sensitivity.9 ESR and CRP should be obtained for all

patients in whom SEA is suspected.

Despite the common practice of performing lumbar puncture (LP) for evaluation of headache, neck pain,

and fever, LP should not be performed to evaluate specifically for SEA. Not only is CSF unreliable in the

diagnosis of SEA, as CSF studies may be normal or consistent with meningeal inflammation, but LP

sampling also carries the risk of spreading infection into the intrathecal space.14 Not surprisingly,

meningitis is the most common incorrect admission diagnosis in patients who are ultimately diagnosed with

SEA. While it can mimic meningitis, SEA should be considered in patients with risk factors and historical

features, and in those who fail to respond to treatment for bacterial meningitis.5,13,14

Microbiology

The results of blood or CSF cultures may lead clinicians toward the diagnosis of SEA. Blood cultures are

commonly obtained from patients with SEA when they present with fever or other features of sepsis.

Approximately two-thirds of these cultures return positive.23

Because bacteremia is frequently associated with SEA—either as the causative etiology or the result of the

disease—positive blood cultures can be useful in guiding antibiotic therapy. Blood culture results are highly

concordant with SEA fluid culture results.23 Most importantly, positive blood cultures in a patient

complaining of neck or back pain should raise suspicion for SEA.

Imaging

MRI of the entire spinal column with and without contrast is the imaging study of choice in a patient with

suspected SEA. Whole-spine imaging is recommended because abscesses often span multiple levels, and

multiple separate lesions are present in 10% of cases.27 A previous PSNet case highlighted how the actual

location of an SEA may be outside the area of maximal symptoms. The use of gadolinium contrast ensures

visualization of SEA; non-contrast studies have poor sensitivity and can miss SEA.13,28

Historically, CT myelography was performed to aid in identifying SEA prior to the widespread availability of

MRI. CT myelography is a more invasive procedure requiring dural puncture, which carries the risk of
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spreading infection into the intrathecal space. MRI has replaced CT myelography as the preferred imaging

study due to its higher sensitivity, superior specificity, excellent delineation and extent of abscess

collection, and ability to identify concomitant vertebral osteomyelitis or discitis. However, CT myelography

continues to have utility in cases where MRI is contraindicated such as for patients with MRI-incompatible

implanted devices.16,18,29,30

Diagnostic x-rays have little to no utility in the evaluation for SEA. Abscess is not visible on diagnostic

radiographs and only 30-50% of patents with confirmed SEA have any abnormality on x-ray. When

abnormalities are present, they are non-specific, most commonly bony end-plate erosion, degenerative

changes, or disk space narrowing.7,13

Prompt imaging is critical to diagnosing SEA. If appropriate imaging studies cannot be obtained in a timely

manner, the patient should be transferred to a capable facility with the necessary resources.

Management

Once SEA is diagnosed by imaging, emergent spine surgery consultation is required because the primary

treatment for most patients with SEA is urgent surgical decompression. The goals of surgical management

are to preserve neurologic function and to control the source of the infection. Operative management is

followed by 4-6 weeks of parenteral antibiotic therapy tailored to culture results.2,23 If a surgical specialist

is unavailable, patients should be transferred to a referral center with specialist availability.

Ideally, antibiotics should be administered after cultures have been obtained from blood, urine, and the

abscess itself. However, if the patient has features of sepsis or neurologic deficits, or if operative

intervention will be delayed, antibiotics should be administered first. In practice, it is appropriate to

administer antibiotics early if bacterial meningitis is suspected. Empiric intravenous antibiotic therapy

should be broad-spectrum and should cover Staphylococci species (including methicillin-resistant strains,

i.e., MRSA), Streptococci, and gram-negative bacilli. Depending on regional prevalence and patient history,

antibiotic therapy covering Pseudomonas species should also be considered. The combination of

vancomycin plus ceftriaxone or cefepime is one example of appropriate empiric antibiotic coverage.2,3

In certain circumstances, conservative therapy with antibiotics alone for SEA may comprise reasonable

intervention based on factors such as declining neurologic status, hemodynamic instability, or poor surgical

candidacy. However, medical management alone is controversial and is a current area of study in the field

of spinal surgery.4 Medical management is best carried out at a facility with expert staff capable of

performing frequent serial neurologic exams, laboratory studies, and repeat imaging, and where surgical

intervention can be performed at the earliest sign of deterioration.

Approach to Improving Patient Safety

This case demonstrates how delays in diagnosis and a series of errors over several visits culminated in a

devastating outcome. Diagnostic error, defined as a diagnosis that is wrong, delayed, or missed,

contributes to substantial patient harm in the United States. An estimated 40,000 to 80,000 preventable

hospital deaths attributed to medical errors occur annually in the U.S.31 Many diagnostic errors lead to

disability.32 Among malpractice claims, those involving diagnostic errors are the most common and most

costly, and result in more claims-associated death and disability than any other category.33
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There are three types of diagnostic errors. No-fault errors are outside the control of the clinician or health

system, such as atypical and rare presentations, malingering or misleading patients, a patient with altered

mental status who is unable to communicate a history, or a patient unwilling to undergo testing or

evaluation necessary for diagnosis.34 Systems errors relate to systemic and organizational inefficiencies,

technical failures, equipment problems, and communication or teamwork issues. In this case, multiple

diagnostic errors occurred. Many of these errors are best categorized as cognitive and relate to a clinician’s

decision-making, including inadequate knowledge or memory, bias, inattention, inadequate data gathering,

and faulty information synthesis.35 These include:

Failure to include SEA in the differential diagnosis at each visit, which may exemplify availability bias

when the clinician has little experience with a diagnosis and it is unavailable in memory

Failure to broaden the differential diagnosis at each subsequent visit despite worsening signs and

symptoms

Failure to recognize multiple risk factors for SEA including previous spinal instrumentation and

immunosuppression

Failure to order laboratory tests for inflammatory markers on a patient with neck pain, neck

tenderness, and multiple SEA risk factors

Premature diagnostic closure (on the diagnosis of bacterial meningitis) leading to failure to obtain

spinal imaging, which may exemplify anchoring bias when clinicians become “anchored” to an

incorrect diagnosis

Failure to recognize Staphylococcus aureus as an uncommon cause of bacterial meningitis, and the

most common cause of SEA

Failure to admit and start intravenous antibiotics on a febrile patient with CSF concerning for

bacterial meningitis

Over-reliance on the classic triad of fever, spine pain, and neurologic deficit to diagnose SEA, which

may exemplify a common cognitive shortcut known as the “representativeness heuristic” when the

clinician compares an individual patient with a prototypical example from memory or literature

In this scenario, the errors resulted in a delay in diagnosis, which led to progression of the disease and

quadriplegia.

This patient underwent several evaluations for the same or similar symptoms over a period of days. A

patient with multiple visits to an ED or primary care setting for the same or similar complaint—particularly

when symptoms have progressed—should lead the clinician to pause, expand their differential diagnosis,

and lower their threshold for diagnostic testing. It is an oft-cited tenet in Emergency Medicine that repeated

visits for the same complaint represent a red flag. Nevertheless, returning patients predispose clinicians to

cognitive errors such as premature closure caused by diagnostic momentum from the previous visit.

Admission rates for patients with unscheduled return visits within 72 hours with problems related to their

initial complaints are higher than for patients presenting with a first complaint.36 These admissions are

typically related to diagnostic error or natural progression of disease that was not clinically apparent at the

first visit.37 Therefore, a deliberate mental pause, to broaden the differential diagnosis and consider

alternative diagnoses that could have been missed, is necessary in “repeat visit” cases. Further testing to

evaluate for less common diseases or uncommon presentations of a disease is often advisable.
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Most patients with SEA are evaluated multiple times before being diagnosed, and the diagnosis is often not

made until the patient develops late-stage findings of neurologic deficit.12 The patient in this case was

evaluated and discharged four separate times before being admitted for the incorrect diagnosis of

meningitis. Each of this patient’s visits represented a missed opportunity to recognize the risk factors,

signs, and symptoms of SEA.

The most significant improvement to safety for patients with SEA is to reduce the time to diagnosis. This

requires clinicians to lower the testing threshold and follow evidence-based recommendations for testing

those with risk factors or symptoms that suggest SEA. Recent studies have proposed guidelines for

screening and risk-stratifying patients with back pain to shorten the time to diagnosis of SEA. These

guidelines suggest that any patient with back or neck pain and progressive neurologic deficits or fever

should undergo emergent evaluation with MRI.4,38 If a patient with risk factors for SEA presents with

severe neck or back pain but has a normal neurologic exam, we recommend obtaining ESR and CRP. If

these markers are normal, other diagnoses should be considered and discharge with follow-up may be

appropriate.26 If inflammatory markers are elevated, MRI of the spine, with and without contrast, should be

carried out.4,26,38

Larger studies are needed to establish a validated decision rule for diagnosing SEA. Well-designed clinical

decision rules consider systemic issues that affect the diagnosis of SEA, such as the lack of availability of

MRI in some settings, the time-consuming nature and high cost of MRI, and the reality that admitted

patients are often “boarded,” awaiting inpatient beds for many hours in the ED.39

Take-Home Points

Early diagnosis and timely intervention are necessary to achieve good clinical outcomes for patients

with SEA.

The “classic triad” of spinal pain, fever, and neurologic deficit is unreliable for diagnosing patients

with SEA, with a sensitivity of only 8%. It relies on the presence of neurologic deficit, which is a late-

stage finding in cases of SEA and associated with poor prognosis.

Patients with neck or back pain plus neurologic deficit or fever should undergo emergent whole-spine

MRI, with and without contrast. Patients with neck or back pain without neurologic deficit or fever, but

with risk factors or concerning features for SEA, should be tested for inflammatory markers (ESR

and CRP) followed by imaging if positive.

Lumbar puncture should not be performed when evaluating specifically for SEA because CSF

studies can differentiate bacterial meningitis from aseptic meningitis but are not helpful in diagnosing

SEA.

Patients who present multiple times for the same or similar complaint should be deemed high-risk

patients, and additional testing should be considered for them.

Beware of premature diagnostic closure. Take time to consider uncommon diagnoses or atypical

presentations of a serious illness that may have been overlooked, and lower thresholds for

performing further tests and evaluations when SEA remains a possibility.

Linnea Lantz, DO

Emergency Medicine Resident
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