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death if not diagnosed early in its course.1–3,8,9,13,15,16 
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distinguish from other benign causes of back or neck 
pain, and waiting until manifestation of the “classic triad” 
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In response, we created a decision guideline to im-
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diagnose spinal epidural abscess in patients who present to 
the emergency department with spine pain
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spine pain for SEA and to determine the diagnostic test characteristics of the erythrocyte sedimentation rate (ESR) 
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Results. A total of 55 patients with an SEA in the 9-year control period and 31 patients with an SEA in the 
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Conclusions. A treatment guideline incorporating risk factor assessment followed by ESR and CRP testing was 
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at the time of SEA diagnosis before and after guideline 
implementation were determined. In addition, a 9-month 
substudy was performed in all patients who presented to 
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Patient Population

All patients in whom an SEA was diagnosed in the 
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2005) using hospital inpatient records. This included 9 
years before and 5 years after implementation of a de-
cision guideline for diagnosing an SEA. Additional data 
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(triage chief complaint of “neck pain” or “back pain”) for 
a 9-month period in 2003.
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The decision guideline was introduced to our faculty 
and residents through a series of education sessions. In 
addition, it was posted on our clinical guideline intranet 
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shifts, the research associates performed a routine check 
for patients with spine pain who were treated and dis-
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were compared with those treated in the 5-year period 
following guideline implementation. The primary out-
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FIG. 1. Decision guideline for the ED diagnosis of spinal epidural ab-
scess.



J Neurosurg: Spine / Volume 14 / June 2011

��������
��
	������������������
�������������
������
������

767

�
��	��

�� �
���� 
	� D"��������������� ������������ ����������
during the 14-year study period, including 55 patients in 
the 9-year control period and 31 patients in the 5-year 
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TABLE 1: Risk factors for SEA in patients presenting to the ED 
with spine pain

diabetes
intravenous drug use history
chronic liver or kidney disease
recent spine procedure or indwelling spinal hardware
recent spine fracture
indwelling vascular catheter
immunocompromised
other site of infection
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TABLE 2: Characteristics of all patients with spine pain who presented to the ED*

Parameter SEA Patients Non-SEA Patients

no. of patients 86 1015
mean age 44.8 (41.7–48.0) 44.1 (43.2–44.9)
% male 60.4 (49.9–70.3) 51.1 (48.0–51.2)
clinical
 mean temperature (°F) 98.9 (98.5–99.3) 98.1 (98.0–98.1)†
� ��������	�
���
��
������� 7.3 (3.0–14.4) 2.0 (1.2–3.0)†
 mean SBP (mm Hg) 128 (122–134) 130 (128–131)
 % w/ SBP <90 mm Hg 6.3 (1.8–15.5) 0.7 (0.3–1.4)†
 HR (bpm) 94 (90–99) 85 (84–86)†
 % w/ HR >100 bpm 37.5 (25.7–50.5) 16.4 (14.1–18.8)†
 % w/ abnormal neurological exam 24.0 (15.8–33.7) 9.2 (7.5–11.1)†
 % w/ classic triad‡ 2.3 (0.3–8.1) 0.4 (0.1–1.0)
% w/ any risk factor 100.0 (96.2–100.0) 23.3 (20.7–26.0)†
 DM 16.7 (9.8–25.6) 7.5 (5.9–9.3)†
 IVDA 60.4 (49.9–70.3) 4.4 (3.3–5.9)†
 liver disease 13.5 (7.4–22.0) 4.5 (3.3–6.0)†
 renal disease 2.1 (0.3–7.3) 1.0 (0.5–1.8)
 recent spine procedure/hardware 17.7 (10.7–26.8) 4.8 (3.6–6.3)†
 recent spine fracture 10.4 (5.1–18.3) 1.1 (0.5–1.9)†
 indwelling vascular catheter 9.4 (4.4–17.1) 0.6 (0.2–1.3)†
 immunocompromised 17.7 (10.7–26.8) 3.5 (2.5–4.9)†
 other site of infection 26.0 (17.6–36.0) 1.9 (1.1–2.9)†

* Data are expressed as mean values or percentages with the 95% CIs in parentheses. Abbreviations: DM = diabetes mellitus; 
HR = heart rate; IVDA = intravenous drug abuse; SBP = systolic blood pressure.
† p < 0.01.
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FIG. 2. Receiver operating characteristic curve to predict the pres-
ence of spinal epidural abscess for ESR. The AUC was 0.96.

FIG. 3. Receiver operating characteristic curve to predict the pres-
ence of spinal epidural abscess for CRP. The AUC was 0.81.
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for MR imaging, the social situation must be considered 
and strict return precautions explained.
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that complete case capture had occurred.
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This suggests that our physicians applied additional 
clinical judgment beyond the decisions outlined by our 
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ESR and CRP by increasing pretest probability. The most 
likely factor in this regard is a history of pain away from 
the midline or antecedent trauma, although it appears 
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the presence of acute fracture with hematoma formation 
may increase the risk of SEA. It is also possible that the 
study itself or presence of research associates increased 
�
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Hawthorne Effect. If the approach outlined here gains ac-
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a potential SEA, then future efforts will appropriately fo-
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suspicion for unexplained spine pain in a patient at risk for 
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changed during the course of the study period, although 
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study periods. In addition, the study was intended to lead 
to more expeditious diagnosis of SEA in at-risk patients, 

with the anticipation that the emergency MR imaging ac-
quisition rate would increase among patients with potential 
SEA.
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with a diagnosis of subacute bacterial endocarditis, which 
is an important risk factor for SEA. It is possible that 
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these patients also treated an undiagnosed SEA.2,10,12,14,17 
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A treatment guideline incorporating risk factor as-
sessment followed by ESR and CRP testing was highly 
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FIG. 4. Erythrocyte sedimentation rate values for patients with and 
those without an SEA.

FIG. 5. C-reactive protein values for patients with and those without 
an SEA.
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