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D
elay in the diagnosis and treatment 
of spinal epidural abscess (SEA) 
increases the likelihood of perma-
nent disability (eg, residual motor 

weakness) or even death.1-5  Studies sug-
gest that the incidence of SEA may be on 
the rise,6,7 which is especially troubling in 
an era of emerging antibiotic resistance.8 
The pervasive theme among the medi-
cal literature stresses the challenges with 
early recognition; however, missed SEA is 
a theoretical mishap in a manner akin to 
Schrödinger’s cat or Heisenberg’s uncer-
tainty principle.9,10 

One will recall Erwin Schrödinger’s 
thought experiment of 1935 when he chal-
lenged the theory of quantum mechanics 
by asking whether or not the cat in a box 
is still alive if there is a 50/50 chance poi-
sonous gas has been released. He suggested 
that before one looks in the box, the cat is 
both alive and dead—a state of superposi-
tion.

Unfortunately, medical diagnoses do not 
exist in dual states. Tests are either posi-
tive or negative; disease is either present 
or absent; and in medicine, the cat is ei-
ther alive or dead. Moreover, when SEA 
is diagnosed after the initial presentation 

and workup, (ie, the “bounce-back”), the 
clinician cannot categorically assume the 
condition was present, but missed, at the 
initial evaluation. We present the follow-
ing case, not as a miraculous catch, or a 
“zebra-hunting guide” but rather as a rare 
glimpse into the evolution of a disease pro-
cess.

Case
A 55-year-old man with history of type 2 
diabetes mellitus (DM), hypertension, and 
hyperlipidemia presented to the ED with 
a 2-day history of progressively worsen-
ing left lower back pain. Although the pa-
tient denied a recent history of trauma, he 
did state that he helped one of his friends 
move furniture 1 day prior to presentation 
and had attributed the worsening pain to 
this event. The patient described his pain 
as mild and dull when he was at rest, rat-
ing it as a 2 on a pain scale of 1 to 10; and 
sharp-feeling and at its worst upon move-
ment, rating it as a 9 on a pain scale of 1 
to 10. The patient noted experiencing only 
mild relief when he shifted to certain posi-
tions.

The patient’s pain was nonradiating and 
associated with dull pain in the left ante-
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rior proximal thigh. The patient denied 
any numbness or weakness in any of his 
extremities.  He also denied any perineal 
numbness or urinary or bowel inconti-
nence; however, he did note experiencing 
a sense of incomplete evacuation of stools 
over the past 5 mornings. 

The patient denied any recent history 
of fever, chills, numbness, weakness, dif-
ficulty with balance, direct trauma, instru-
mentation or chiropractic manipulation, or 
unexplained or unintentional weight loss. 
He had no history of malignancy and vehe-
mently denied intravenous (IV) drug use.

On physical examination, the patient’s 
vital signs were: blood pressure, 143/93 
mm Hg; heart rate, 108 beats/min; respira-
tory rate, 16 breaths/min; and temperature, 
97.6°F. Oxygen saturation was 95% on 
room air. Upon examination, the patient 
was in no acute distress and was resting 
comfortably and quietly. Pertinent find-
ings included a supple neck examination, 
without lymphadenopathy or meningis-
mus. There was no midline tenderness 
to palpation of the cervical spine and no 
step-off deformities. The lungs were clear 
to auscultation bilaterally and without 
wheezing, rhonchi, or rales. Examination 
of the heart revealed a regular rhythm with 
borderline tachycardia, but without mur-
murs, rubs, or gallops. The patient had 2+ 
pulses in all four extremities, and capillary 
refill was less than 2 seconds. The abdo-
men was soft and nontender, without re-
bound, guarding, or rigidity. There were no 
pulsatile abdominal masses or bruits, and 
bowel sounds were present. The patient 
had no costovertebral angle tenderness on 
percussion, and had full range of motion of 
all four extremities, with no tenderness to 
palpation and no bony deformities.

Examination of the back revealed a posi-
tive straight leg raise on the right, but there 
was no midline tenderness to palpation or 
step-off deformity of the thoracic or lum-
bar spine. The patient exhibited mild left-
sided upper lumbar paraspinal tenderness 
to palpation, but had no associated muscle 

spasm or overlying skin changes. On neu-
rological assessment, the patient was alert 
and oriented with cranial nerves II-XII in-
tact. He had 5/5 motor strength in all four 
extremities, with careful attention to hip 
flexion and extension, knee flexion and 
extension, and dorsiflexion and plantar 
flexion at the ankle. The sensory examina-
tion was normal, as were patella and ankle 
reflexes. The patient was able to ambulate 
with a steady gait.  

Laboratory evaluation included a com-
plete blood count, basic metabolic profile 
(BMP), urinalysis, erythrocyte sedimen-
tation rate (ESR) and C-reactive protein 
(CRP) level. The urinalysis was negative 
for blood or signs of infection. The BMP 
demonstrated hyperglycemia without aci-
dosis, but no additional electrolyte abnor-
malities or renal insufficiency. The patient 
did have leukocytosis (white blood cell 
[WBC], 19.8×109/L) with a left shift. The 
ESR was within normal limits (14 mm/h), 
but the CRP was mildly elevated (37.33 
nmol/L). 

Blood cultures were ordered, and the 
patient was given 2,500 mg vancomycin 
and 2,000 mg ceftriaxone IV. Given the pa-
tient’s abnormal back examination and the 
presence of a leukocytosis, a magnetic res-
onance imaging (MRI) study of the thoracic 
and lumbar spine was ordered. Radiology 
services reported the following findings 
from the MRI: 
II �Unremarkable thoracic spine MRI. No 
evidence of thoracic spine infection or 
significant degenerative changes.
II �No evidence of infection involving the 
lumbar spine.
II �L3-4 and L4-5 disc bulges and poste-
rior element degenerative changes with 
moderate canal stenoses.
II �Edema in the posterior paraspinous 
musculature on the left at the L3 and L4 
levels.
The patient had DM with multiple sys-

temic inflammatory response syndrome 
criteria and was admitted to the hospital 
for undifferentiated sepsis, clinical uncer-
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tainty, and pain control. Within 24 hours, 
blood cultures were positive for gram-pos-
itive cocci, later identified as methicillin-
sensitive Staphylococcus aureus. How-
ever, despite treatment with antibiotics 
and analgesics, the patient’s back pain per-
sisted. A repeat MRI of the lumbar spine 
obtained on hospital day 4 revealed the 
following: 

At L3-4, since the comparison 
study, there has been development 
of two epidural abscesses with ab-
normal peripheral enhancement, one 
located dorsally measuring 6.8 x 8.1 
x 14 mm and another located in the 
left lateral recess measuring 8.1 x 
9.7 x 10.9 mm. The combination of 
the broad-based disk bulge, epidural 
abscesses, and hypertrophic facets 
resulted in severe spinal canal ste-
nosis.

After receiving this report, the hospi-
talist contacted neurosurgery services. 
Shortly thereafter the patient underwent 
unilateral laminotomy with bilateral canal 
decompression on hospital day 5. He was 
discharged home on hospital day 10 with-
out any neurological deficits, and contin-
ued IV antibiotics as an outpatient for an 
additional 5 weeks.

Discussion
Only a minority of patients with SEA pres-
ent with the classic triad of back pain, 
fever, and progressive neurological find-
ings associated with this condition.1 Care-
ful history-taking therefore is essential to 
identify high-risk patients. Risk factors for 
SEA include diabetes, IV drug abuse, im-
munosuppression, chronic renal failure, 
liver disease, alcoholism, indwelling cath-
eter, recent invasive spinal procedure, re-
cent vertebral fracture, cancer, and distant 
site of infection.1-3,5,7,11 

Leukocytosis (WBC >10×109/L) is only 
found in two-thirds or less of patients 
with SEA at the time of admission.1,3,12 

Inflammatory markers such as CRP and 
ESR are more sensitive but not specific to 
SEAs.1,2,5,7,11-13 

An MRI study with gadolinium is the 
diagnostic modality of choice over com-
puted tomography myelography to assess 
for SEAs due to its noninvasive nature and 
ability to better delineate the extent of dis-
ease.5,7,14 An MRI of the entire spine is rec-
ommended to delineate longitudinal and 
paraspinal extension as SEA can traverse 
multiple vertebral levels.15 While await-
ing the results of blood cultures, patients 
should be treated with broad spectrum an-
tibiotics that include coverage of the most 
common etiology of SEA, S aureus.1,3,4,7,11,13 

While some cases of SEA may be man-
aged medically, the emergency physician 
should always treat SEA as a neurosurgical 
emergency and obtain consultation with 
the appropriate services (eg, neurosurgery, 
infectious disease, neurology radiology).1,5 

Our patient represents an unusual case 
of SEAs in that he presented with S aureus 
bacteremia while afebrile, along with back 
pain and tachycardia. He subsequently de-
veloped SEA, which was recognized only 
through serial MRI studies. The patient’s 
tachycardia alone could have been easily 
attributed to pain and anxiety associated 
with the ED environment. As such, he 
could have easily been discharged home 
with a prescription [for] nonsteroidal anti-
inflammatory drugs and/or muscle relax-
ers for pain management—though it is 
likely that he would have returned to the 
ED 3 days later with persistent and even 
worsening symptoms, during which he 
would have undergone additional testing, 
possibly MRI, which would have revealed 
the missed SEA. 

Our case clearly demonstrates that no 
SEA was present at the time of the patient’s 
visit. Thus, the proverbial “missed SEA” 
may not have been overlooked but rather 
had not yet developed. 

Studies show that half of all patients 
with SEAs are not diagnosed until after two 
or more visits to the ED.1,11 The literature 
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posits that most cases are misdiagnosed at 
the time of initial evaluation. It has even 
been postulated that “misdiagnosis of spi-
nal epidural abscess is the rule rather than 
the exception.”1 Although our patient was 
eventually diagnosed with a SEA, it was 
not present on the first MRI taken during 
the initial evaluation. 

Summary
Unlike the rules of quantum mechan-
ics and the paradox of Schrödinger’s cat, 
SEA follows a progression of disease.3,7,16 

There is no superposition—the MRI is ei-
ther positive or negative. However, excel-
lent care requires the practitioner to know 
the risk factors of SEA, apply the appro-
priate screening tests, obtain MRI when 
necessary, and if diagnostic uncertainty 
remains, discuss with the patient or family 
signs and symptoms to monitor as well as 
reasons to return for re-evaluation.
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