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Objective: Spinal epidural abscess (SEA) is a rare infection with a high rate of mortality and 
morbidity, which requires urgent surgery. Although surgery is the mainstay of treatment, 
some investigators currently report good outcomes after medical treatment. Thus, the opti-
mal treatment option is debatable without established guidelines for standard of care. More-
over, surgery in elderly SEA patients is challenging because of comorbidities and periope- 
rative risks. Methods: We retrospectively reviewed the medical records of 16 elderly patients
with SEA, including 6 males and 10 females, ranging in age from 69 to 88 years (mean 
75 years). Fourteen patients underwent open surgery, and 2 underwent aspiration biopsy 
as well as antibiotic treatment. We statistically analyzed variables related to clinical out- 
comes. The mean follow-up duration was 21.6 months. Results: Twelve patients had co- 
morbidities, and 5 had other systemic infections. Four and 3 patients had a history of spinal
intervention and spinal fusion surgery, respectively. Finally, 7 patients completely improved 
and 2 were moderately disabled. Another 2 patients were severely disabled and 5 died 
during antibiotic treatment. Most mortalities were due to comorbidities. SEA in elderly pati- 
ents with comorbidities was associated with high mortality rates. Furthermore, delayed sur- 
gery was significantly related to poor neurological outcomes, whereas other variables were 
not significantly related to the outcomes of SEA in elderly patients. Conclusion: We identified 
a statistically significant relationship between neurological outcome and comorbidity (p= 
0.026), predisposing conditions (p=0.010), and time to surgery (p=0.014), suggesting that 
early surgery should be considered, even in elderly SEA patients.
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INTRODUCTION

Spinal epidural abscess (SEA) is a rare but potentially deva- 
stating infection that requires urgent/emergent surgical treat- 
ment6,17,18). Although it was seen in 0.2 to 1.2 cases per 10,000 
hospital admissions in the mid-1970s, current estimates of inci- 
dence range from 2 to 12.5 per 10,000 admissions6,12,25). This 
increase likely primarily results from the increased aging popu- 
lation, increased spinal procedures, and intravenous (IV) drug 
abuse3,6,15,20,21,26,28).

The many advances in antibiotics, more rapid diagnosis by 
sophisticated imaging, and heightened physician awareness have 
led to attenuated morbidity and mortality in SEA patients13,20). 
However, SEA continues to have a high mortality rate, ranging 
from 15% to 23%1), and 4 to 22% of patients suffer irreversible 
paralysis12).

Although urgent/emergent surgical decompression and IV 
antibiotic therapy are the cornerstone therapies for SEA, ideal 
management of this condition remains controversial4,25). Cur- 
rently, some investigators report favorable outcomes after non- 
surgical treatment in select patients2,5,6,14). Thus, optimal treat- 
ment for SEA is still debatable without any established guide- 
lines.

Treatment for SEA in elderly patients is more challenging 
due to the presence of comorbidities and perioperative risks. 
Many surgeons face a dilemma in the decision to proceed with 
surgery or medical treatment for these patients. Considering 
the perioperative risk and/or poor general conditions, medical 
treatment is often an acceptable option for elderly patients. 
However, there is a paucity of information concerning the 
optimal treatment for SEA in elderly patients. Therefore, it is 
worth conducting a study to analyze the clinical outcomes of 
SEA in elderly patients.

http://crossmark.crossref.org/dialog/?doi=10.21129/nerve.2020.6.2.42&domain=pdf&date_stamp=2020-10-31
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MATERIALS AND METHODS

1. Patients

We conducted a retrospective review of 16 patients with 
SEA older than 65 years who underwent treatment at the de- 
partment of neurosurgery between January 2006 and December 
2014 in a single teaching hospital. A diagnosis of SEA was 
made clinically and radiologically using a magnetic resonance 
image (MRI). We analyzed patient medical records, laboratory 
results, radiological findings, and surgical reports. 

Initial neurological status was graded using Bremer’s grading 
system7) for the progression of signs and symptoms. The Charl- 
son comorbid index scoring system9) was used to describe 
the patients' comorbid status. The location of the SEA was ide- 
ntified by the MRI findings and was classified as dorsal or ven- 
tral. The size of the SEA was measured according to the number 
of the adjacent vertebral body. The severity of thecal sac com- 
pression was defined as mild (below 1/4 of total area of spinal 
canal), moderate (below half), or severe (above half) at the 
maximal compression level of MRI.

Delay in presentation was defined as the time interval bet- 
ween the onset of clinical symptoms and presentation to medical 
services. Time to surgery was defined as the time interval from 
admission day to operative day. The neurological outcomes 
were classified as no symptoms to slightly disabled, moderate 
to severely disabled (according to modified Rankin grade) and 
death. The relationship between such variables and neurolo- 
gical outcome was statistically analyzed. We analyzed cate- 
gorical data with Fisher’s exact test and Kruskal-Wallice test 
with post hoc analysis. We also used linear by linear association 
test for the verification of trend. Results with p less than 0.05 
were considered significant. Statistical software IBM SPSS Sta- 
tistics for Windows, version 24.0 (IBM Corp., Armonk, NY, 
USA) was used for the analysis. The mean follow-up duration 
was 21.6 months.

2. Treatment Protocol

A microbiological study was performed for both peripheral 
blood and abscess acquired from surgical specimens before 
initiation of the empirical antibiotic treatment in general12). 
Then, initial empirical antibiotics were modified according to 
the final microbiological reports of drug sensitivity for identified 
pathogens. The choice, initiation and termination of antibiotics 
were informed by the infectious disease physician. Decisions 
to perform surgery were made by a well-coordinated team for 
spinal infection (2 neurosurgeons and one infectious disease 
physician). We routinely performed urgent surgery in patients 
with either neurological deficits, high risk of medical treatment 
failure, or compression of neural tissue due to the huge burden 

of infection.
We performed open surgery for 14 patients, whereas com- 

puted tomography-guided aspiration was performed for 2 pa- 
tients who could not tolerate open surgery. Two patients, whose 
causative pathogens were not confirmed microbiologically, 
underwent empirical antibiotic treatment. For another 2 patients 
who had delayed surgery, empirical antibiotic treatment was 
initiated after obtaining peripheral blood for culture study. 
The patients were typically treated with IV antibiotics for 6 
weeks or until symptoms and signs of infection subsided and 
C-reactive protein (CRP) levels normalized. In case of adverse 
effects, we modified antibiotics according to recommendations 
of the infectious disease physician.

RESULTS

1. Basic Characteristics

Sixteen patients were included in the current study, and the 
male : female ratio was 6:10. Their ages ranged from 69 to 88 
years (mean 75 years). Ten out of 16 patients presented with 
axial pain and/or sciatica. Another 5 exhibited motor weak- 
ness, including 3 patients with paraplegia. One presented with 
an altered mentality resulting from metabolic alkalosis. Delay 
in presentation ranged from 2 to 90 days (mean 23.9 days). 
Patient baseline characteristics are summarized in Table 1, and 
initial clinical manifestations and final neurologic status are 
summarized in Table 2.

Leukocyte counts varied from 6,500 to 12,480 cells/mm3. 
The erythrocyte sedimentation rate and CRP varied from 6 to 
120 mm/hr and from 32 to 230 mg/L, respectively.

Twelve of 16 patients exhibited one or more comorbidities, 
and 5 patients had 3 or more comorbidities. Two patients had 
no comorbid conditions and another 2 patients had only 
hypertension. Detailed data for comorbidities and associated 
Charlson comorbidity index scores are summarized in Figure 
1 and Table 3, respectively.

2. Radiological Findings

All cases involved the lumbar and/or thoracic spine, and 
none had cervical spine involvement. The size of the SEA was 
one or 2 vertebral body lengths in most patients (11 out of 
16). However, 4 patients had involvement of more than 3 
vertebral body lengths. Thirteen patients presented with ventral 
SEA, and 2 patients exhibited dorsal SEA. One patient had 
both dorsal and ventral involvement. MRI showed mild, mo- 
derate, and severe compression of the dural sac in 7, 4, and 
5 patients, respectively. Six patients presented with psoas abscess 
and 22 patients exhibited vertebral osteomyelitis radiologically 
on MRI (Table 1).
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Table 1. Basal characteristics of the patients

No Sex/
Age

Chief 
complaint Fever Delay in 

presentation(days)
Combined 
infection

Size of 
abscess*

Psoas 
abscess Osteomyelitis Location 

of abscess
Thecal sac 
compression

Mode of 
surgery

Cause of 
mortality

 1 M/69 Paraplegia + 10 7 + + Ventral Mild Laminectomy

 2 F/71 Paraparesis +  7 Sepsis 2 + + Ventral Severe Anterior+ 
Posterior†

Aortic pseu- 
doaneurysm

 3 M/69 Paraparesis  7 Cerebellar 
abscess

2 Dorsal Severe Laminectomy

 4 F/75 Back pain 30 3 + + Both Moderate Anterior+ 
Posterior†

 5 F/84 Paraplegia  2 4 + Ventral Mild Laminectomy Cerebral 
infarction

 6 M/69 Back pain 30 2 + + Ventral Severe Laminectomy

 7 F/88 Back pain 14 2 + Ventral Mild Aspiration

 8 M/72 Back pain 30 2 + Ventral Mild Laminectomy

 9 F/77 Paraplegia + 24 Pneumonia 2 + Ventral Severe Anterior+ 
Posterior†

ARDS

10 F/75 Back pain  7 4 + + Ventral Moderate Laminectomy AMI

11 F/74 Back pain 90 1 + + Ventral Severe Laminectomy

12 F/70 Back pain 10 2 + Dorsal Mild FB removal

13 F/74 Back pain 30 2 + Ventral Mild FB removal

14 M/86 Altered 
mentality

+  21 Pulmonary 
abscess

2 + Ventral Moderate Aspiration

15 M/73 Back pain 40 4 + Ventral Mild FB removal

16 F/76 Back pain + 30 Pulmonary 
tuberculosis

2 + Ventral Moderate Laminectomy AMI

M: male; F: female; FB: foreign body (spinal fusion instruments); ARDS: acute respiratory distress syndrome; AMI: acute myocardial 
infarction.
*The size of spinal epidural abscess was measured according to the number of adjacent vertebral body. †Combined surgery via 
anterior and posterior approach.

Table 3. Comorbidity vs. final neurologic status patients

Charlson comorbidity index
Final neurological status*

Total number of patients
0-2 3-4 5-6

0
1
2
3
4

2
4

1

1
1

1

1
2
3

4
5
1
3
3

The statistical significance was defined as p=0.026 (linear-to-linear association test).
*Final neurological status 1 to 5 is from modified Rankin grade and 6 is death.

Table 2. Clinical manifestation vs. final neurologic status of patients

Staging system for SEA* Final neurological status†
Total number of patients

0-2 3-4 5-6

1
2
3
4

3
3

1

2 3

2
2

8
3
2
3

The statistical significance was defined as p=0.342 (Fisher’s exact test).
SEA: spinal epidural abscess.
*Staging system for SEA is from the Bremer’s grading system (2004). †Final neurological status 1 to 5 is from modified Rankin grade
and 6 is death.
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Table 4. Predisposing conditions vs. final neurologic status of patients

Predisposing conditions
Final neurological status*

Total number of patients
0-2 3-4 5-6

Systemic infection
Spinal intervention†

Others
5
2

2
5

2

5
7
4

The statistical significance was defined as p=0.010 (Kruskal-Wallis test with post-hoc analysis [between systemic infection and spinal 
intervention]).
*Final neurological status 1 to 5 is from modified Rankin grade and 6 is death. †Spinal operation and epidural block.

Fig. 1. Comorbidities of patients. DM: diabetes mellitus; CHF: con-
gestive heart failure; AF: atrial fibrillation; MI: myocardial infarction;
ARF: acute renal failure; LC: liver cirrhosis.

3. Probable Origin of SEA

Five patients experienced the development of SEA during 
the course of antibiotic treatment for other infections (e.g., 
sepsis, cerebellar abscess, pneumonia, pulmonary abscess, and 
pulmonary tuberculosis). Another 4 patients had a history of 
previous spinal intervention, such as epidural block, which 
was suspected as a cause of direct inoculation. The time interval 
from epidural intervention to admission was an average of 
38.5 days (14-90 days). Three patients had a history of spinal 
fusion surgery (10 days-4 months ago), and their SEA likely 
resulted from postoperative infection. Detailed predisposing 
conditions and final neurologic status are summarized in Table 
4. The systemic infection group showed significantly worse 
outcomes than the patients who had epidural block or spinal 
surgery (p=0.010).

4. Surgery

Open surgery was performed in 14 of 16 patients. The time 
to surgery ranged from 0 to 40 days. Two patients underwent 
delayed surgery in the middle of medical treatment due to 
neurological deterioration. Another 2 patients had delayed sur- 
gical intervention due to poor general condition caused by 
other systemic infections. Laminectomy and abscess removal 

were performed for 8 patients. Three patients underwent 
combined surgery via anterior and posterior approaches due 
to the presence of an extremely large abscess accompanied 
by bony destruction. Foreign body (pedicle screws) removal 
was performed for 3 patients who had undergone spinal fusion 
surgery (Table 1).

5. Causative Organism

Methicillin-resistant Staphylococcus epidermidis (MRSE) was 
the most frequent organism isolated in our study, which was 
identified from abscess and blood cultures in 5 and 1 patients, 
respectively. The mycobacterium tuberculosis (MTB) and me- 
thicillin-resistant Staphylococcus aureus (MRSA) were iden- 
tified in 4 and 3 patients, respectively. Methicillin-sensitive 
Staphylococcus aureus (MSSA) was identified in 2 patients. Ulti- 
mately, causative organisms were microbiologically identified 
in 14 of 16 patients. In the open surgery group, 12 of 14 pati- 
ents showed a positive culture result from the intraoperatively 
acquired specimen. However, the culture result was negative 
in 2 patients who had an aspiration biopsy. Whereas a single 
causative organism was identified in 9 patients, 3 patients had 
SEA with more than one organism: MRSE and tuberculosis 
in 2 patients and MRSA and MSSA in 1 patient. The 1 patient 
who had MRSE and MTB also had an additional organism 
(Staphylococcus hominis) identified in their preoperative blood 
culture. The blood cultures also identified the causative or- 
ganism in 7 of 13 patients. Different organisms were identified 
between abscess and blood culture in 2 patients (Table 5).

6. Clinical Outcomes

Seven patients completely improved and were able to look 
after their own affairs without assistance. Two patients were 
moderately disabled. Another 2 patients were severely disa- 
bled and 5 patients died during the course of antibiotic treat- 
ment.

One of the 5 patients died from aortic pseudoaneurysm 
due to relapsed paraspinal abscess, which was thought to repre- 
sent a complication of SEA. Four other patients died due to 
comorbidities, which were less related to SEA. Two had heart 
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Table 5. Causative organisms of patients

No Predisposing conditions
Identified organism

Abscess Blood
 1 Epidural block Streptococcus bovis Staphylococcus capitis
 2 Sepsis MSSA, MRSA MSSA
 3 Cerebellar abscess No growth No growth
 4 Epidural block MRSE, MTB Staphylococcus hominis
 5 MRSE, MTB No growth
 6 MTB Not performed
 7 Epidural block No growth MSSE
 8 No growth No growth
 9 Pneumonia MRSA No growth
10 MSSA MSSA
11 Epidural block MRSE Not performed
12 Spinal fusion MRSA Not performed
13 Spinal fusion MRSE No growth
14 Pulmonary abscess No growth Escherichia coli
15 Spinal fusion MRSE MRSE
16 Pulmonary MTB MTB No growth

MTB: mycobacterium tuberculosis; MSSA: methicillin-sensitive Staphylococcus aureus; MRSA: methicillin-resistant Staphylococcus aureus;
MRSE: methicillin-resistant Staphylococcus epidermidis; MSSE: methicillin-sensitive Staphylococcus epidermidis.

Table 6. Time to operation vs. final neurologic status

Time to operation (day)
Final neurological status*

Total number of patients
0-2 3-4 5-6

0-7
≥8

7
2m

2
5

11
 5

The statistical significance was defined as p=0.014 (Fisher’s exact test).
*Final neurological status 1 to 5 is from modified Rankin grade and 6 is death.

problems and died suddenly from acute myocardial infarctions. 
Another 2 patients died from acute respiratory distress synd- 
rome and atrial fibrillation induced cerebral infarction, respe- 
ctively. The relationships between neurological outcome and 
the comorbidity (p=0.026), predisposing conditions (p=0.010) 
and time to surgery (p=0.014) were statistically significant
(Tables 3, 4, 6), but it was not significantly related to Bremer's 
grading system (Table 2).

DISCUSSION

1. Clinical Manifestations

The classic diagnostic triad of spinal pain, fever, and neuro- 
logical deficits, defined as the initial description of SEA, is still 
considered the hallmark of this disease16,17). However, only 
25% of our patients presented with this classic triad, whereas 
62.5% and 31.3% of patients exhibited back pain and fever, 
respectively. Accurate and timely diagnosis is paramount to 

the successful management and eventual resolution of SEA12,14). 
A high index of suspicion remains necessary to diagnose SEA 
accurately and expeditiously5,17). However, delays in or missed 
initial diagnoses, which contribute to poor outcomes, are repor- 
ted in 11% to 75% of cases5,12,25,26).

We also support that a high index of suspicion is essential 
for patients with such symptoms because the triad is usually 
a nonspecific finding28). Davis et al.16) also described the nons- 
pecific nature of early symptoms and its challenge to the early 
diagnosis of SEA. Thus, we believe that the role of MRI and 
laboratory tests should be emphasized, especially in elderly 
patients, because the clinical signs or subjective symptoms of 
SEA can be vague in elderly patients whose immune response 
is blunted19). Moreover, the clinical status can deteriorate irre- 
versibly unrecognized and its progression can be faster than 
expected in elderly patients. MRI, especially in combination 
with gadolinium, represents the method of first choice for iden- 
tification of SEA, making other diagnostic procedures essentially 
superfluous26).

In our study, female patients more frequently presented with 
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SEA (10:6) compared to previous reports1,26). All large case 
series of SEA revealed a preference for males in the development 
of SEA26). Reihsaus et al.26) reported a male preponderance 
in their meta-analysis of 915 cases, describing the male : female 
ratio as 1:0.56. They assumed that different risk factors, inclu- 
ding alcohol abuse, use of IV drugs, and trauma, are partially 
responsible26). Adogwa et al.1) also demonstrated a male pre- 
ponderance in SEA patients 50 years of age and older, reporting 
a male:female ratio of 1:0.78.

However, the composition of the population in Korea is 
likely to be different from other countries, where the aforemen- 
tioned studies were conducted. Because of the longer life expe- 
ctancy of women in Korea, the proportion of women in the 
elderly population is different from the general population. 
We believe that this increased proportion of females in the 
elderly group results in the sex reversal observed in our study. 
Cho et al.11) reported that the life-time prevalence of low back 
pain was higher in female and was significantly related to 
advanced age and female sex in a study of a Korean rural com 
munity. Thus, it may be assumed that elderly females more 
frequently suffer from back pain and undergo invasive spinal 
intervention, which increases the risk of secondary or proced- 
ure-related SEA. Our study showed 7 of 16 patients had SEA that 
was related to invasive procedures.

2. Treatment

Although a combination of surgical drainage and antibiotics 
has been the treatment of choice3,8,12-14), there are no established 
guidelines about medical and/or surgical treatment for SEA. 
Some recommend that medical management be considered 
in patients with no neurological deficits, complete deficit for 
more than 72 hr, extensive multilevel abscess formation or in 
patients with severe concomitant diseases5). However, those 
on medical treatment should be carefully monitored on a regu- 
lar basis because they may develop rapid and irreversible neu- 
rological deterioration19). In our study, 2 patient (12.5%) under- 
went delayed surgery in the middle of medical treatment due 
to neurological deterioration. Medical management was found 
to have a failure rate ranging from 6% to 49%, possibly due 
to differences in patient selection5,6). Patel et al.25) found that 
diabetes mellitus (DM), CRP levels, white blood cell count, 
and bacteremia were predictors of failure in medical manage- 
ment and reported that 8.3% to 76.9% of failure rate was due 
to these risk factors.

Our results revealed that delayed surgery was related to 
poor outcomes among elderly SEA patients. However, the use- 
fulness of early surgery in SEA is still debatable. Alton et al.4) 
reported that early surgery resulted in improved posttreatment 
neurologic outcomes, and the failure rate of medical manage- 
ment was high (75%). Patel et al.25) also reported that early 
surgery improved neurologic outcome compared to surgical 
treatment delayed by trial of medical management. Curry et 
al.13) and Hlavin et al.20) also recommended early surgical inter- 

vention. In contrast, Karikari et al.22) reported that early surgery 
was not associated with better outcome. Adogwa et al.1) also 
found that early surgical decompression was not associated 
with superior clinical outcome, compared to antibiotic therapy 
alone in patients 50 years of age and order.

We believe that these discrepancies primarily stem from the 
selection bias of the patients. SEA comprises a wide range of 
conditions, including size, location, causative pathogen, and 
neurological status. We think that such heterogeneity of inclu- 
ded study patients makes it difficult to identify widely acceptable 
guidelines. Thus, we are cautious about applying the informa- 
tion derived from other studies directly to our elderly patient 
group because their predisposing conditions, including age, 
comorbidities, and neurologic status, are different from those 
of other study populations. Therefore, we believe the treatment 
should be individualized and should consider each patient’s 
conditions.

3. Causative Organism

Staphylococcus is the principle etiologic agent of SEA, and 
its proportion ranges from 59.2% to 93% in large case seri- 
es6,12,13,26). Adogawa et al.1) reported MSSA, MRSA, and coa- 
gulase-negative staphylococcus in 28%, 28%, and 11% of cases, 
respectively. Reihsaus et al.26) described the identification of 
Staphylococcal aureus (S. aureus) and Staphylococcus epider- 
midis (S. epidermidis) in 551 and 9 patients, respectively, in 
their meta-analysis of 915 patients. Del Curling et al.17) and 
Hlavin et al.20) also reported the ratio of S. aureus: S. epidermidis 
as 13:1, and 12:1, respectively. Whereas S. aureus is much more 
prevalent than S. epidermidis17,20,26), they showed the same 
incidence as our results. This relatively high incidence of MRSE 
might have originated from the large proportion of procedure- 
related SEA in our series, although the causality is not clear. 
Four of 5 MRSE patients had a previous history of epidural 
block or spinal fusion surgery.

Three patients presented with concomitant infection with 
multiple organisms. However, preoperative blood culture failed 
to isolate all organisms, and their superinfection was identified 
from the culture of the abscess acquired intraoperatively. We 
believe that the positive blood culture does not exclude the 
presence of other concomitant organisms in SEA. Thus, we 
recommend holding the initiation of antibiotics until a surgical 
specimen is acquired. Although we do not completely under- 
stand the mechanism of these superinfections, decreased gene- 
ral conditions in elderly patients may be one reason for it.

The accuracy of closed vertebral needle biopsy in patients 
with spondylitis without neurological deficit varies and has 
been reported to be approximately 70%19). Although we per- 
formed aspiration biopsy in 2 patients, none had microbio- 
logical confirmation of pathogens from the aspirated abscess. 
We think that previous antibiotic treatment might be the cause 
of a negative result, although we stopped the antibiotics seve- 
ral days before the biopsy. Negative results may be due to 
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insufficient tissue or to the administration of antibiotics prior 
to biopsy19).

Two patients in our study exhibited concomitant infection 
with MRSE and tuberculosis, which is very rare and has only 
been reported in a few cases23,24). Tuberculous spondylitis is 
more prevalent in females and risk factors include DM23). In 
our study, 2 patients were female, and one had DM. The rarity 
results in limited awareness of this concomitant infection, and the 
time required to obtain culture results varies by pathogens23). 
For this reason, diagnosis is difficult and can sometimes be 
delayed23). However, a mycobacterial culture and histopatholo- 
gical examination are recommended for all suspicious cases, 
even when pyogenic bacteria have already been isolated24). 
Moreover, high suspicion is indispensable for those who show 
a poor response to adequate antibiotics23).

4. Clinical Outcome

Neurological deficits caused by SEA are reported as a pre- 
dictor of clinical outcome in some literature25,27). However, 
this variable was not statistically significant in our study (Table 
2). Adogwa et al.1) also reported that an increasing baseline 
level of pain, neurologic deficits, and dorsally located SEA 
were independently associated with poor outcome in patients 
50 years of age and older. Thirteen patients exhibited ventral 
SEA, and 2 patients had dorsal SEA in our cohort. Karikari 
et al.22) also described that 30.6% of patients with dorsal SEA 
were paraplegic or quadriplegic, while only 7.3% of the patients 
with ventral SEA were paraplegic or quadriplegic (p=0.003). 

Most of our patients (75%) had one or more comorbidities, 
which were statistically significantly related to final outcomes 
(Table 3). Anand et al.5) found that greater than 50% of SEA 
patients had risk factors, such as DM, cancer, degenerative 
spinal disease, tumor, IV drug abuse, alcoholism, and steroid 
intake. Ten and 3 of our patients had DM and cancer history, 
respectively (Fig. 1). Chen et al.10) found that underlying 
comorbid illness estimated by Charlson score was predictive 
of a poor prognosis with treatment failure or mortality. However, 
it is unclear whether the comorbidities are the cause of poor 
general conditions or vice versa in elderly patients.

The mortality rate in our study was relatively high at 31% 
compared to other studies1,3,14,17,20). We believe that our high 
mortality is primarily because of the older age and comorbidi- 
ties of this cohort. Akalan and Ozgen3) reported a 5.8% mortality 
rate in their 36 SEA patients. However, direct comparison to 
our patients would be difficult because their mean age was 
24.3 years old and only 16.6% had comorbidities3). Hlavin et 
al.20) documented 23% mortality in 39 patients with SEA. More 
than half of these patients were less than 60 years old, altho- 
ugh 87.1% did have comorbidities20). Adogwa et al.1) also repor- 
ted a 25.6% mortality rate in patients 50 years of age and 
older. Whereas sepsis was the cause of 70% of the mortality 
in their study, 30% was unrelated to SEA (e.g., end-stage renal 
disease, pulmonary embolism, and myocardial infarction)1). 

Most of our mortality was also not directly related to SEA, 
with 80% of our mortality being due to myocardial infarction, 
cerebral infarction, and pulmonary pathology.

5. Limitations of the Study

Our study has limitations that stem from the small number 
of included patients. For this reason, some important findings 
might have been statistically insignificant, and the power of 
conclusion may be weak, although some parameters including 
comorbidity, predisposing conditions and time to surgery were 
statistically significant. Moreover, our study population inclu- 
ded a heterogeneous group with secondary or procedurere- 
lated SEA and concomitant infection with tuberculosis. This 
heterogeneity likely diluted and masked some significant effects. 
Second, the retrospective study design may have caused sele- 
ction bias, inaccuracy of data and neglect or missing of useful 
information. Although various radiological or laboratory tests 
were performed, we also acquired information, including com- 
orbidities or past medical history, by interview or medical record 
review. There also might have been underreporting of patient- 
reported information or mistakes in the communication pro- 
cess.

Although elderly patients have historically been a minor sub- 
group in the overall general population, their number is curren- 
tly increasing, and new problems are emerging with increased 
longevity of the general population. SEA in the elderly popula- 
tion requires different management strategies due to their com- 
orbidities. Therefore, we believe that additional large scale stu- 
dies are indispensable for this population.

CONCLUSION

SEA remains a potentially fatal condition in elderly patients. 
The consideration of comorbidities is critical because they are 
an important cause of mortality. We identified a statistically 
significant relationship between neurological outcome and co- 
morbidity (p=0.026), predisposing conditions (p=0.010) and 
time to surgery (p=0.014), suggesting that early surgery should 
be considered, even in elderly SEA patients.
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