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INTRODUCTION
Spinal epidural abscess (SEA) is a rare condition with 

increasing incidence over the past decade, which if not 
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Introduction: Spinal epidural abscess (SEA) is a rare surgical emergency of the spine that can 
result in permanent neurological injury if not diagnosed and treated in a timely manner. Because 
early presentation can appear similar to benign back or neck pain, delays in diagnosis may be 
relatively common. We sought an improved understanding of the characteristics associated with SEA 
and frequency of delays in SEA diagnosis. 

Methods: We conducted a retrospective cohort study of adult patients with new magnetic resonance 
imaging-confirmed SEA from January 1, 2016–December 31, 2019 in an integrated healthcare 
system. We applied electronic data abstraction and focused manual chart review to describe 
potentially SEA-related ambulatory and emergency visits in the 30 days prior to SEA diagnosis, 
and patient characteristics including comorbidities, potential risk factors, and presenting signs and 
symptoms. We described the frequency of potential delays in diagnosis and of previously described 
clinical characteristics and risk factors for SEA.

Results: Spinal epidural abscess was diagnosed in 457 patients during the study period, 178 (39%) 
of whom were female, with median age 63 years (interquartile range 45-81 years). More than two-
thirds of patients had at least one visit prior to diagnosis (323, 71%), and SEA location was most 
commonly the lumbar spine (235, 51%). Although over 90% of patients presented with back or neck 
pain or tenderness, the classic triad of back pain, fever, and neurologic symptoms was present 
in only 10% of patients. Diabetes mellitus and infection in the prior 90 days were common, while 
injection drug use, chronic steroid use, HIV infection, and solid organ transplant were rare.

Conclusion: In an integrated healthcare system, 71% of patients with spinal epidural abscess had 
potentially related ambulatory care or emergency visits in the 30 days prior to diagnosis. Diagnosis 
of SEA remains challenging, with multiple visits common before the diagnosis is clear. [West J 
Emerg Med. 2025;XX(X)XXX–XXX.]

promptly diagnosed and treated can lead to permanent and 
devastating neurologic disability.1,2 It is a condition associated 
with high morbidity resulting in permanent neurologic deficit 
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Population Health Research Capsule

What do we already know about this issue?
Spinal epidural abscess (SEA) is a rare 
surgical emergency with variable clinical 
presentations that can result in permanent 
neurological injury if not promptly diagnosed. 

What was the research question?
How common is delay in diagnosis, and what 
are the characteristics of patients with SEA?

What was the major finding of the study? 
Most (70.7%) patients had a delay in 
diagnosis. Only 10.7% of patients had the triad 
of back or neck pain, fever, and weakness.

How does this improve population health?
This study highlights challenges associated 
with the timely diagnosis of SEA and the lack 
of any specific clinical or sociodemographic 
factors associated with this delay.

in approximately one-third of SEA patients.3 Accurate 
diagnosis requires mobilization of magnetic resonance 
imaging (MRI), the diagnostic gold standard, but it is a 
relatively scarce and time-consuming resource in emergent 
situations. The clinical presentation of SEA can vary, however, 
and many patients have multiple visits before diagnosis.4 The 
most common complaint in SEA malpractice claims is delay 
in diagnosis, and mean claim payouts are between  
$4-5 million dollars.5,6 

Despite our understanding of the diagnostic urgency of 
SEA, clinical guidance to determine which patients need 
emergent MRI is sparse. Beyond a high index of clinical 
suspicion, the classic triad of back pain, fever, and neurologic 
deficit is present in only a minority of patients with SEA.1 
Obtaining an MRI in all ED patients with neck or back pain, 
however, is impractical and would lead to low-yield over-
testing. This dilemma may give rise to delays in diagnosis, 
which are costly and associated with worse long-term 
neurologic outcomes.4,6-9 

Previous literature on SEA is comprised largely of case 
series over long periods or single institutions, and published 
risk factors across varied study populations may include 
coincident conditions rather than causal risk factors, 
complicating risk assessment.2,3,10-15 Small studies and case 
series postulate characteristics associated with SEA, 
including advanced age, gender, diabetes, end-stage renal 
disease, history of spine surgery or dental work, immune 
compromised state, injection drug use, trauma, and alcohol 
use disorder.2,8,16,17 Laboratory and exam findings associated 
with SEA include elevated serum inflammatory markers 
(C-reactive protein [CRP], erythrocyte sedimentation rate 
[ESR], leukocytosis), fever, back pain, and progressive 
neurologic deficit.14,18 Given the relatively small case series 
and variation in described SEA characteristics, a larger 
dataset over a shorter time period would add to our 
understanding of the disease. 

We sought to describe SEA characteristics and the 
frequency of potential delay in diagnosis in a large integrated 
healthcare system. We hypothesized that classic 
presentations would be rare and that potential delays in 
diagnosis would be common. 

METHODS
Study Setting and Participants

We conducted a cross-sectional study of adult (≥18 years 
of age) patients diagnosed with SEA from January 1, 2016–
December 31, 2019 at Kaiser Permanente Northern California 
(KPNC), an integrated healthcare system. KPNC provides 
care to over four million individuals who are representative of 
the surrounding community with respect to demographics, 
socioeconomics and medical conditions.19,20 Patients were 
included in the study if they had a new diagnosis of SEA 
(spine MRI with epidural fluid collection or phlegmon within 
three days of diagnosis documentation), and were health plan 

subscribers in 9 of the 12 months prior to diagnosis (to ensure 
complete health records for data extraction). 

Study Design
The KPNC Institutional Review Board granted permission 

to publish fully anonymized, aggregate data, with a waiver of 
individual patient consent. We used electronically extracted and 
manually reviewed data to confirm SEA diagnosis and ascertain 
patient and SEA characteristics, as well as history of potentially 
related ambulatory or emergency department (ED) visits in the 
30 days prior to diagnosis. Patient demographics, comorbidities, 
social history (injection drug use, illicit drug use, and alcohol 
use disorder), infection 90 days prior or spine instrumentation 
30 days prior to diagnosis, and presence of indwelling vascular 
catheter were all evaluated.

Main Variable of Interest
Our main variable of interest was the prevalence of potential 

diagnostic delay, defined as a visit in the 30 days prior to SEA 
diagnosis in ambulatory care (primary care, spine surgery, 
physical medicine and rehabilitation, neurology, and orthopedics) 
or the ED with documentation of any of the following: back or 
neck pain; fever or chills; radicular pain; sensory changes; motor 
weakness; or cauda equina symptoms or findings. 

Covariables
Electronic variables were extracted from the electronic 

health record (EHR) (Epic Systems Corporation, Verona, 
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WI) and its associated databases by experienced data 
analysts (MA, BFF). The following data elements were 
extracted electronically: age; sex; ethnicity/race; English 
language preference; and neighborhood deprivation index 
(NDI, a composite measure of socioeconomic status); body 
mass index (BMI); solid organ transplant; alcohol use 
disorder; chronic steroid use; chronic liver disease; chronic 
kidney disease; diabetes; HIV infection; 90-day prior sepsis, 
bacteremia, endocarditis, or joint, urinary or skin/soft tissue 
infection (International Classification of Diseases, Rev 10 
[ICD-10] codes). 

Structured Electronic Health Record Review
Manual chart review was performed by investigators who 

were trained prior to data collection. A coding manual 
containing a priori definitions of positive findings (explicitly 
documented notation of presence) and negative findings 
(explicit documentation of negative findings or no 
documentation) was reviewed with all investigators prior to 
commencing chart review, and MVK trained reviewers on the 
data collection tool and process. Inclusion criteria, exclusion 
criteria, and variables for case selection were defined a priori. 
Although investigators were not blinded to the outcome, 
variables and their coding were pre-defined and discrepancies 
were adjudicated by the two co-principal investigators (SMC 
and MVK), with a consensus decision based on definitions in 
the coding manual. 

All chart abstractors received standardized training on data 
collection methods and use of the electronic data collection 
instrument, which was modified to its final form after pilot 
testing. SMC and MVK answered and arbitrated all coding 
questions and monitored data collection activities by reviewing 
each abstractor’s performance at regular intervals throughout 
the abstraction period. Inter-rater reliability was tested as 
excellent (kappa = 0.8649, 95% confidence interval 0.7180-
1.0000) between the co-principal investigators who performed 
the majority of chart reviews and supervised chart abstraction.

All matching ICD-10 code diagnoses during the study 
period were extracted from the KPNC EHR. Chart abstractors 
then manually validated the presence of a new SEA diagnosis 
by chart review. Missing values for demographic and clinical 
variables were not imputed and are enumerated in their 
respective tables. We limited our analyses to descriptive 
statistics and univariate regression; so, these missing variables 
were not critical. All criteria for health record review as 
outlined by Worster and Bledsoe were followed except for 
calculating IRR for the non-co-PI chart abstractors, as 
mentioned previously.21 

Specific manually abstracted elements were confirmation of 
new SEA diagnosis and location (MRI findings of epidural fluid 
collection or phlegmon); social history (unhoused status, current 
use of tobacco, illicit drugs, injection drugs, and/or alcohol use 
disorder); previous 30 day spine instrumentation (epidural 
injection, paravertebral facet joint denervation [radiofrequency 

neurolysis]; paravertebral facet joint injections or blocks; 
sacroiliac joint injections; lumbar/pre-sacral spinal fusion 
surgery; spinal decompression surgery; artificial intervertebral 
disc replacement; release of spinal cord, excision of joint or 
disc, spinal cord stimulator); 90 day prior antibiotic 
prescription; and presence of indwelling vascular catheter 
(peripherally inserted central catheter, hemodialysis catheter, 
chemotherapy port). For the index visit (visit during which a 
spine MRI was ordered) and for visits in the 30 days prior to 
diagnosis in ambulatory care or the ED, we extracted presenting 
signs and symptoms consistent with SEA (i.e., fever or chills, 
documented temperature at or above 38°C or 100.4°F, 
complaint of back or neck pain, spinal tenderness to palpation, 
radicular pain, sensory changes, motor weakness, cauda equina 
constellation [urinary retention >200 milliliters, new urinary or 
stool incontinence, decreased rectal tone and/or saddle or 
perineal anesthesia]).

Statistical Analysis
We calculated descriptive statistics (frequencies, 

proportions, means and medians) for demographic and clinical 
characteristics of patients diagnosed with SEA. Categorical 
variables, including risk factors, presence of sensory, motor, or 
perineal findings on exam at the time of index diagnosis, are 
presented as proportions. Continuous variables including 
laboratory tests (CBC, ESR, CRP), are presented as means 
with standard deviations or median values and interquartile 
ranges. We conducted a bivariate analysis to identify 
covariates associated with the potential delay in SEA 
diagnosis using chi-square or Fisher exact tests for categorical 
variables, and t-test or non-parametric tests for continuous 
variables. We conducted analyses using SAS 9.4, (SAS 
Institute In., Cary, NC) with the threshold of significance set at 
two-sided P<0.05.

RESULTS
After applying exclusion criteria, the 457 patients 

included in the study cohort (Figure 1), had a median age of 
63 years (interquartile range 45-81 years), and 178 (39%) 
were female. Over two-thirds of patients (323, 70.7%) had at 
least one visit in the 30 days prior to SEA diagnosis for back 
or neck pain, fever, radicular pain, focal weakness, or 
numbness. Race/ethnicity and primary English language 
preference were similar between patients with 30-day prior 
visits and those without. Chronic steroid use, solid organ 
transplant, HIV infection, and injection drug use were 
infrequent, while diabetes mellitus and recent infection were 
common (Table 1). Of these variables, only chronic steroid 
use (9.0% vs 2.2%) and unhoused status (0.3% vs 3.7%) 
showed a statistically significant difference in delay vs no 
delay in diagnosis, although very few of our patients were 
chronic steroid users or unhoused (32 and 6, respectively).

At diagnosis, at least one element of the classic triad of 
back or neck pain, fever, and weakness was commonly 
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present, with 91% of patients presenting with back or neck 
pain; however, only 10.7% of patients had all three triad 
elements (Table 2). Elevated temperature was present in 27% 
of patients with potential delay and 34% without potential 
delay. Weakness or motor findings were present in 27% and 
31% of patients with and without potential delay, respectively. 
Although the difference in the proportion of weakness or 
motor findings between patients with and without potential 
delay did not reach statistical significance (27% vs 31%, 
P=0.09), the trend suggests a possible association (Table 2).

Among patients with a delay in diagnosis, most (69%) had 
two or fewer potentially related visits prior to diagnosis with a 
mean of 2.18 visits (95% CI 2.03-2.34). The number of visits 
prior to diagnosis in this group is tabulated in Table 3. Among 
this group, the average time between their initial visit and the 
index visit (diagnosis) was 12.82 days (95% CI 11.79-13.84).

DISCUSSION
In this retrospective study of ED patients with SEA, 70.7% 

of patients had at least one ambulatory care or ED visit in the 30 
days prior to diagnosis (visit documentation of back or neck 
pain, fever or chills, radicular pain, sensory changes, motor 
weakness, or cauda equina symptoms). Previously described 
risk factors of chronic steroid use, HIV infection, injection drug 
use, and solid organ transplant were infrequently observed, 
while diabetes mellitus was present in over one-third of the 
cohort. Fever and neck or back pain were common. 

Our study highlights some of the challenges in diagnosing 
SEA and aligns with other literature on SEA characteristics. 
Not only was at least one prior potentially related visit 
common among patients diagnosed with SEA, but the most 
common presenting symptom—back or neck pain or 
tenderness—has a broad differential diagnosis with many 
benign etiologies.  Our finding that fever and back or neck 
pain were common in both groups, those with and those 
without potential delay in diagnosis, underscores the challenge 
of finding serious causes of back or neck pain in ambulatory 
and emergency settings. A systematic review of 40 
publications on SEA found the most common characteristics 
associated with SEA were fever and spinal pain.22 Proposed 
clinical risk prediction scores for SEA or pyogenic spinal 
infection include clinical and historical features such as 
injection drug use, liver disease, diabetes, spine 
instrumentation, recent infection, and indwelling catheters as 
well as progressive neurological deficit, CRP and fever, and 
may aid in identifying potential SEA among myriad other 
causes of back pain.23-25 Several of these characteristics were 
common in our cohort, including diabetes, fever, back or neck 
pain, and recent infection. 

We did not observe racial or ethnic disparities in 
association with potential diagnostic delay nor was English 
language preference or socioeconomic status associated with 
potential delay in diagnosis in bivariate analyses. Larger 
studies report that Black and Hispanic non-White patients may 
be less likely to undergo advanced imaging in the ED, and 
racial disparities associated with delayed diagnosis of 
conditions from malignancy to infection are well 
described.26-30 The observation that age, race/ethnicity, and sex 
were not associated with potential diagnostic delay in our 
cohort may reflect more equitable access to health services 
among members of an integrated healthcare system; however, 
absent a large enough sample to perform multivariable 
analyses, interactions between these characteristics may be 
present, complicating the interpretation of these results. We 
may have inadvertently excluded patients with other risk 
profiles including injection drug use, unhoused status, or 
alcohol use disorders from our analysis as they may be 
under-represented within our system.

The timing of diagnosis and intervention remains of 
paramount importance in SEA. Although robust data on the 
optimal timing of surgical intervention is sparse, limited data 
describes more favorable neurologic outcomes with earlier 
(<24 hours) surgical management.31 Our observation of a 
non-statistically significant association (P = 0.09) between 
weakness or motor findings and delay in diagnosis aligns 
with the expectation that patients experiencing longer delays 
may manifest neurological motor weakness over time. Had 
we identified additional factors associated with delayed 
diagnosis, these could have served as potential red flags for 
clinicians to consider in patients presenting to the ED with 
back pain or fever. Back pain, however, is the eighth most 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exclusion: not a true SEA 

-MRI or operative report no fluid collection or 
phlegmon in epidural space (n=108) 
-Alternate diagnosis 

granuloma n= 2 
hematoma n= 12 
mass/cancer n= 7 
osteomyelitis n= 6 
other abscess [psoas, paraspinous] n= 21 
seroma n= 5 
degenerative disease n= 1 

diskitis n= 13 

Exclusion: potential delay could not be determined 
(n=5) 

Exclusion: 
-Prior SEA diagnosis (n=11) 
-Non-member at diagnosis (n=41) 
-Age<18 at diagnosis (n=5) 

Confirmed SEA n=457 

Potential delay (30-day prior visit for 
back or neck pain, fever, numbness, 

weakness or cauda equina 
symptoms or signs), n=323 

No potential delay, n=134 

Adults (>17 years old) with spinal epidural abscess (SEA)diagnosis (ICD-10 G06.1, G06.2) 
from Jan 1, 2016 – December 31, 2019 (n=694) 

 

Figure. Cohort assembly of patients with spinal epidural abscess.
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Table 1. Characteristics of patients diagnosed with spinal epidural abscess.
Characteristics* All SEA patients

(N=457, 100%)
Potential delay in diagnosis 
(n=323, 70.7%)

No potential delay in diagnosis
(n=134, 29.3%)

P-value†

Age (Years), median (IQR) 63.0 (54.0-72.0) 63.0 (55.0-72.0) 63.0 (53.0-71.0) 0.90
Sex, n (%) 0.70
Female 178 (39.0) 124 (38.4) 54 (40.3)
Male 279 (61.0) 199 (61.6) 80 (59.7)

Race/Ethnicity, n (%) 0.87
White 273 (59.7) 191 (59.1) 82 (61.2)
Asian/Pacific Islander 47 (10.3) 33 (10.2) 14 (10.4)
Black 48 (10.5) 36 (11.2) 12 (9.0)
Hispanic/Latinx 67 (14.7) 49 (15.2) 18 (13.4)

Other‡ 22 (4.8) 14 (4.3) 8 (6.0)
Preferred language English§, n (%) 432 (94.5) 303 (93.8) 129 (96.3) 0.29
NDI§, n (%) 0.24
<25th percentile (least deprived) 114 (25.0) 79 (24.6) 35 (26.1)
25th to <50th percentile 115 (25.3) 89 (27.7) 26 (19.4)
50th to <75th percentile 120 (26.4) 84 (26.2) 36 (26.9)
75th percentile or higher (most deprived) 106 (23.3) 69 (21.5) 37 (27.6)

BMI§ (kg/m2), median (IQR) 28.0 (24.0-32.6) 28.0 (23.9-32.7) 28.2 (24.8-32.0) 0.83
Obese (≥30.0), n (%) 170 (37.5) 123 (38.1) 47 (36.2) 0.70
Unhoused status, n (%) 6 (1.3) 1 (0.3) 5 (3.7) 0.005
Alcohol use disorder, n (%) 39 (8.5) 24 (7.4) 15 (11.2) 0.28
Injection drug use, n (%) 22 (4.8) 13 (4.0) 9 (6.7) 0.21
Chronic steroid use, n (%) 32 (7.0) 29 (9.0) 3 (2.2) 0.01
Solid organ transplant, n (%) 6 (1.3) 6 (1.9) 0 (0.0) 0.19
HIV, n (%) 6 (1.3) 2 (0.6) 4 (3.0) 0.06
Diabetes mellitus, n (%) 158 (34.6) 116 (35.9) 42 (31.3) 0.35
Liver disease, n (%) 26 (5.7) 21 (6.5) 5 (3.7) 0.24
Kidney disease, n (%) 119 (26.0) 84 (26.0) 35 (26.1) 0.98
Recent infection, n (%) 192 (42.0) 144 (44.6) 48 (35.8) 0.14
Spine instrumentation, n (%) 49 (10.7) 34 (10.5) 15 (11.2) 0.70
Indwelling vascular catheter, n (%) 52 (11.4) 42 (13.0) 10 (7.5) 0.15

*Age and NDI were at study index date; body mass index was closest to the index date and within ±30 days of study index date; recent 
infection and indwelling vascular catheter were within 90 days prior to study index date; spine instrumentation was within 30 days prior 
to study index date; all other clinical characteristics were within one year prior to study index date. 
†Comparisons were made using chi-squared or Fisher exact test for categorical variables and Wilcoxon-Mann-Whitney tests for non-
parametric continuous variables.
‡Other race/ethnicity:  Multiple race (n=15); Native American (n=4); Unknown (n=3)
§Missing values: Preferred language (n=25); NDI (n=2); BMI (n=4)
SEA, spinal epidural abscess; IQR, interquartile range; NDI, Neighborhood Deprivation Index; BMI, body mass index; kg/m2, kilogram 
per meter squared.

common reason for ED presentation, and fever is the fifth.32 
Obtaining advanced imaging on every patient with back 
pain, or even the combination of back pain and fever, is 
infeasible and unnecessary. 

One of the challenges in diagnosing SEA is that 
presentations might not be classic until SEA has progressed 
substantially; so delays from the first symptom to definitive 

SEA diagnosis may be common. In fact, increased time to 
diagnosis has been noted among patients with errors in SEA 
diagnosis and frequency of diagnostic delay may be as high as 
75%.4,24 Given the prevalent allegation of delayed diagnosis 
and high malpractice settlements in successful SEA claims, 
non-operative clinicians, including emergency physicians, 
may be at higher risk of litigation.6 A multitude of proposed 
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Table 2. Spinal epidural abscess patient characteristics at diagnosis.

Characteristics*
All SEA patients
(N=457, 100%)

Potential delay
(n=323, 70.7%)

No potential delay
(n=134, 29.3%) P-value†

Vital signs on index visit‡, n (%)
Temperature, elevated 
(>100.4°F) 

132 (29.3) 87 (27.3) 45 (34.4) 0.13

Respiration, high
(>20/min) 

169 (37.6) 117 (36.9) 52 (39.7) 0.58

Heart rate, high
(>90/bpm) 

321 (71.3) 223 (69.9) 98 (74.8) 0.30

Systolic, low
(<90 mm Hg) 

34 (7.6) 25 (7.8) 9 (6.9) 0.72

History and exam findings, n (%)
Fever or chills 165 (36.1) 111 (34.4) 54 (40.3) 0.11
Radicular pain 165 (36.1) 125 (38.7) 40 (29.8) 0.19
Neck/back pain/spine tenderness 417 (91.2) 295 (91.3) 122 (91.0) 0.94
Sensory changes or symptoms 86 (18.8) 64 (19.8) 22 (16.4) 0.25
Weakness or motor findings 129 (28.2) 88 (27.2) 41 (30.6) 0.09
Back or neck pain, fever, and weakness 49 (10.7) 31 (9.6) 18 (13.4) 0.23
Cauda equina symptoms / findings (new bowel or 
bladder incontinence, decreased rectal tone, post 
void residual >200 mL)

57 (12.5) 44 (13.6) 13 (9.7) 0.15

Abscess location, n (%) 0.16
Cervical 50 (10.9) 40 (12.4) 10 (7.5)
Thoracic 77 (16.8) 53 (16.4) 24 (17.9)
Lumbar 235 (51.4) 170 (52.6) 65 (48.5)
Multiple 95 (20.8) 60 (18.6) 35 (26.1)

Laboratory data§

WBC, median (IQR) 13.2 (8.9-16.9) 12.1 (8.9-16.4) 12.3 (9.0-17.7) 0.89
Neutrophil, median (IQR) 10.0 (6.5-12.9) 9.1 (6.5-12.6) 10.0 (6.3-14.1) 0.20
ESR (mm/hr), median (IQR) 77.1 (54.0-101.5) 84.5 (58.0-102.0) 78.0 (48.0-100.0) 0.28
CRP (mg/L), median (IQR) 15.3 (5.8-23.2) 14.0 (5.7-23.0) 12.7 (6.7-23.6) 0.46

Blood or abscess fluid culture, n (%) 0.46
Staphylococcus aureus, methicillin-sensitive 137 (31.0) 99 (31.7) 38 (29.2)
S. aureus, methicillin-resistant 25 (5.7) 14 (4.5) 11 (8.5)
S. aureus, coagulase-negative 9 (2.0) 8 (2.6) 1 (0.8)
Other bacterial 90 (20.4) 64 (20.5) 26 (20.0)
Other (Cryptosporidium, fungal) 2 (0.0) 1 (0.3) 1 (0.8)
No growth 179 (42.4) 126 (40.4) 53 (40.8)

*Vital sign measurements were within ±1 day of study index date; lab results were within ±3 days prior to study index date; all other clinical 
characteristics were within one year prior to study index date. 
†Comparisons were made using chi-squared or Fisher’s exact tests for categorical variables and Wilcoxon-Mann-Whitney tests for 
nonparametric continuous variables.
‡Missing vitals values: temperature (n=7); respiration (n=8); heart rate (n=7); blood pressure (n=7)
§Missing lab values: WBC (n=18); neutrophil (n=73); ESR (n=168); CRP (n=166); blood/abscess cultures (n=15)
SEA, Spinal epidural abscess; WBC, white blood cell; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; IQR, interquartile range.

risk factors and the frequency of back pain-related ED visits 
make diagnosing SEA akin to finding a needle in a haystack; 
one multistate study noted a 0.1% rate of intraspinal abscess 
among 1.3 million patients discharged from the ED with a 
non-specific back pain diagnosis.33 In our cohort, the 

prevalence of many frequently described SEA risk factors was 
similar among patients with and without prior visits (potential 
diagnostic delays), underscoring that SEA may persist as a 
difficult diagnosis to make without the “tincture of time” or 
repeated evaluation.
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LIMITATIONS
This retrospective study had several limitations. Only 

patients with health plan membership were included, but SEA 
risk factors encompass some variables that may be more 
common in patients without regular care access (eg, 
homelessness, substance use); thus, our ability to discern 
significant associations between these less common risk 
factors and diagnostic delay was limited. However, KPNC 
members are representative of the surrounding communities 
with respect to demographics, comorbidities, and health status. 
Because the study was designed to examine visits prior to 
diagnosis, there was no feasible way to include patients 
without health plan membership, who would not have had 
prior outpatient visits in our system. We relied on chart review 
for some variables as we could not feasibly extract these 
datapoints electronically. Chart review followed a priori 
definitions established by the PIs based on published 
definitions in the literature, with training of chart reviewers on 
the most complex chart-review variables. We relied on 
documentation of key risk factors (social history) that depend 
on the clinician asking the question and documenting the 
answer in their note. 

Missing data were coded as absence of that variable if not 
documented or if documented as negative. Although we 
constructed an extensive list of variables previously studied, it 
is possible that confounding variables or unknown significant 
risk factors were not included. We included all SEA cases over 
a consecutive four-year period, but SEA is rare; so our sample 
was underpowered to perform adjusted analyses of 
characteristics associated with potential delay in diagnosis. 
Nevertheless, it is a larger sample in a shorter period than 
current studies. 

CONCLUSION
Our study highlights some of the challenges associated 

with the timely diagnosis of spinal epidural abscess. Potential 
delay in diagnosis appears to be the rule rather than the 
exception, and we did not find any specific clinical or 

sociodemographic factors that were associated with this delay. 
It is unclear whether this reflects the inherent challenge of 
diagnosing SEA or whether participation in an integrated 
healthcare system may attenuate some of these effects. Further 
studies could help uncover some of the reasons for delay, as 
well as better elucidate risk factors for SEA.

ACKNOWLEDGMENTS 
The authors would like to thank Sean Bouvet, MD, for his 

help and contributions to this manuscript. 

Address for Correspondence: Edward Durant, MD, MPH, Kaiser 
Permanente, Department of Emergency Medicine, 4601 Dale 
Road, Modesto, CA 95356. Email: edward.j.durant@kp.org.

Conflicts of Interest: By the WestJEM article submission 
agreement, all authors are required to disclose all affiliations, 
funding sources and financial or management relationships that 
could be perceived as potential sources of bias. No author has 
professional or financial relationships with any companies that are 
relevant to this study. This study was supported by The Permanente 
Medical Group Delivery Science Research initiative. There are no 
conflicts of interest to declare.

Copyright: © 2025 Durant et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1.	 Alerhand S, Wood S, Long B, Koyfman A. The time-sensitive 

challenge of diagnosing spinal epidural abscess in the emergency 
department. Intern Emerg Med. 2017;12(8):1179-83.

2.	 Reihsaus E, Waldbaur H, Seeling W. Spinal epidural abscess: a 
meta-analysis of 915 patients. Neurosurg Rev. 2000;23(4):175-204; 
discussion 205.

3.	 Sendi P, Bregenzer T, Zimmerli W. Spinal epidural abscess in clinical 
practice. QJM. 2008;101(1):1-12.

4.	 Bhise V, Meyer AND, Singh H, et al. Errors in diagnosis of spinal 
epidural abscesses in the era of electronic health records. Am J Med. 
2017;130(8):975-81.

5.	 DePasse JM, Ruttiman R, Eltorai AEM, et al. Assessment of 
malpractice claims due to spinal epidural abscess. J 
Neurosurg Spine. 2017;27(4):476-80.

6.	 Shantharam G, DePasse JM, Eltorai AEM, et al. Physician and 
patients factors associated with outcome of spinal epidural abscess 
related malpractice litigation. Orthop Rev (Pavia). 2018;10(3):7693.

7.	 Shweikeh F, Saeed K, Bukavina L, et al. An institutional series and 
contemporary review of bacterial spinal epidural abscess: current 
status and future directions. Neurosurg Focus. 2014;37(2):E9.

8.	 Tang HJ, Lin HJ, Liu YC, et al. Spinal epidural abscess--experience 
with 46 patients and evaluation of prognostic factors. J Infect. 
2002;45(2):76-81.

Table 3. Number of visits prior to diagnosis in cases of delayed 
diagnosis.

Number 
of visits Frequency Percent

Cumulative 
frequency

Cumulative 
percent

1 138 42.72 138 42.72
2 85 26.32 223 69.04
3 47 14.55 270 83.59
4 30 9.29 300 92.88
5 11 3.41 311 96.28
6 7 2.17 318 98.45
7 3 0.93 321 99.38
8 1 0.31 322 99.69
9 1 0.31 323 100.00



Western Journal of Emergency Medicine	 8	 Articles in Press

Diagnostic Delays in Spinal Epidural Abscess	 Durant et al.

9.	 Davis DP, Wold RM, Patel RJ, et al. The clinical presentation and 
impact of diagnostic delays on emergency department patients with 
spinal epidural abscess. J Emerg Med. 2004;26(3):285-91.

10.	 Bond A, Manian FA. Spinal Epidural Abscess: A Review with Special 
Emphasis on Earlier Diagnosis. Biomed Res Int. 2016;2016:1614328.

11.	 Curry WT Jr, Hoh BL, Amin-Hanjani S, et al. Spinal epidural abscess: 
clinical presentation, management, and outcome. Surg Neurol. 
2005;63(4):364-71; discussion 371.

12.	 Darouiche RO, Hamill RJ, Greenberg SB, et al. Bacterial spinal 
epidural abscess. Review of 43 cases and literature survey. Medicine 
(Baltimore). 1992;71(6):369-85.

13.	 El Sayed M, Witting MD. Low yield of ED magnetic resonance 
imaging for suspected epidural abscess. Am J Emerg Med. 
2011;29(9):978-82.

14.	 Patel AR, Alton TB, Bransford RJ, et al. Spinal epidural abscesses: 
risk factors, medical versus surgical management, a retrospective 
review of 128 cases. Spine J. 2014;14(2):326-30.

15.	 Rosc-Bereza K, Arkuszewski M, Ciach-Wysocka E, et al. Spinal 
epidural abscess: common symptoms of an emergency condition. A 
case report. Neuroradiol J.  2013;26(4):464-8.

16.	 DeFroda SF, DePasse JM, Eltorai AE, et al. Evaluation and 
management of spinal epidural abscess. J Hosp Med. 
2016;11(2):130-5.

17.	 Long B, Carlson J, Montrief T, et al. High risk and low prevalence 
diseases: spinal epidural abscess. Am J Emerg Med. 2022;53:168-72.

18.	 Tompkins M, Panuncialman I, Lucas P, et al. Spinal epidural abscess. 
J Emerg Med. 2010;39(3):384-90.

19.	 Gordon N, Lin T. The Kaiser Permanente Northern California Adult 
Member Health Survey. Perm J. 2016;20(4):34-42.

20.	 Davis AC, Voelkel JL, Remmers CL, et al. Comparing Kaiser 
Permanente Members to the general population: implications for 
generalizability of research. Perm J. 2023;27(2):87-98.

21.	 Worster A, Bledsoe RD, Cleve P, et a;. Reassessing the methods of 
medical record review studies in emergency medicine research. Ann 
Emerg Med. 2005;45(4):448-51.

22.	 Yusuf M, Finucane L, Selfe J. Red flags for the early detection of 
spinal infection in back pain patients. BMC Musculoskelet Disord. 
2019;20(1):606.

23.	 Shroyer SR, Davis WT, April MD, et al. A clinical prediction tool for 
MRI in emergency department patients with spinal infection. West J 
Emerg Med. 2021;22(5):1156-66.

24.	 Davis DP, Salazar A, Chan TC, et al. Prospective evaluation of a 
clinical decision guideline to diagnose spinal epidural abscess in 
patients who present to the emergency department with spine pain. J 
Neurosurg Spine. 2011;14(6):765-70.

25.	 Davis WT, April MD, Mehta S, et al. High risk clinical characteristics 
for pyogenic spinal infection in acute neck or back pain: prospective 
cohort study. Am J Emerg Med. 2020;38(3):491-6.

26.	 Hanna TN, Friedberg E, Dequesada IM, et al. Disparities in the use 
of emergency department advanced imaging in Medicare 
beneficiaries. AJR Am J Roentgenol. 2020;216(2):519-25.

27.	 Marin JR, Rodean J, Hall M, et al. Racial and ethnic differences in 
emergency department diagnostic imaging at US children’s hospitals, 
2016-2019. JAMA Netw Open. 2021;4(1):e2033710-e2033710.

28.	 Miller-Kleinhenz JM, Collin LJ, Seidel R, et al. Racial disparities in 
diagnostic delay among women with breast cancer. J Am Coll Radiol. 
2021;18(10):1384-93.

29.	 Ross AB, Kalia V, Chan BY, et al. The influence of patient race on the 
use of diagnostic imaging in United States emergency departments: 
data from the National Hospital Ambulatory Medical Care survey. 
BMC Health Serv Res. 2020;20(1):840.

30.	 Serrano L, Ulschmid C, Szabo A, et al. Racial disparities of delay in 
diagnosis and dermatologic care for hidradenitis suppurativa. J Natl 
Med Assoc. 2022;114(6):613-6.

31.	 Ghobrial GM, Beygi S, Viereck MJ, et al. Timing in the surgical 
evacuation of spinal epidural abscesses. Neurosurg Focus. 
2014;37(2):E1.

32.	 Cairns C, Kang K. National Hospital Ambulatory Medical Care 
Survey: 2021 emergency department summary tables. 2023. 
Available at https://ftp.cdc.gov/pub/Health_Statistics/NCHS/ 
Dataset_Documentation/NHAMCS/doc21-ed-508.pdf. Accessed 
August 8, 2024.

33.	 Dubosh NM, Edlow JA, Goto T, et al. Missed serious neurologic 
conditions in emergency department patients discharged with 
nonspecific diagnoses of headache or back pain. Ann Emerg Med. 
2019;74(4):549-61.




