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Objective. To present the clinical course and outcomes of surgical treatment in patients with spinal epidural abscesses.

Material and Methods. Sixteen patients (7 males and 9 females) with clinical, neuroimaging and/or histological evidence of spinal epi-

dural abscess were treated in 2015 and 2016 at our institution.

Results. The mean age of patients was 60.200 ± 10.387 years. The period from disease onset to hospital admission ranged from 15 to 120 

days. Upon hospitalization, only 3 patients (18.75 %) were neurologically intact. Seven patients (3.75 %) underwent interlaminotomy 

at one or more levels or hemilaminectomy. The remaining 9 patients (56.25 %) were treated with laminectomy, and 5 of them with addi-

tional posterior pedicle screw fixation. Disability decreased after surgery in 7 patients (43.75 %), and remained unchanged until hospital 

discharge in 7. Two patients (12.5 %) died.

Conclusion. Urgent surgery is the method of choice for patients with spinal epidural abscess. It allows decompression of neural structures, 

correction of spinal deformity by means of stabilization that aims at rapid mobilization of patients.
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Spinal epidural abscess (SEA) was first 
described by G.B. Morgagni in Venice 
in 1761. SEA is a rare but serious infec-
tious disease located between the dura 
mater and the walls of the spinal canal 
with purulent collections in the acute 
stage and granulation tissue in the chron-
ic stage [10]. Despite the development 
of modern medical and pharmaceutical 
industry, the outcome is often grim or 
even lethal, and mortality remains rela-
tively high – from 15 to 23 % [18, 22].

The incidence of the disease is recent-
ly increasing from 0.2 in 1974–1975 to 
2–3 cases per 10,000 hospitalizations 
today [8, 18]. This increase is due to 
the aging of population, increased sur-
gical interventions and intravenous use 
of drugs [8, 19]. Spinal epidural abscesses 
not related to manipulations, surgery or 
spinal injuries can be divided into prima-
ry and secondary ones. Primary abscess-
es result from haematogenous spread 
of infection directly to the epidural space, 
while secondary are caused by spontane-
ous adjacent spondylodiscitis or paraspi-
nal abscess [2, 10, 21].

Risk factors for the occurrence of SEA 
include compromised immunity due to 
AIDS or immunosuppressive therapy fol-
lowing organ transplantation, diabetes 
mellitus, alcoholism, neoplastic and sys-
temic inflammatory diseases [4, 8]. The 
aim of the present article is to study SEA 
induced by spondylodiscitis and to focus 
on clinical manifestations, location, risk 
factors for the occurrence, and paraclini-
cal tests that aid diagnosis, timing and 
type of treatment.

Material and Methods

Twenty-three patients with spontaneous 
(non-iatrogenic) spondylodiscitis were 
treated in the Clinic of Neurosurgery at 
the St. George University Hospital, Plo-
vdiv, Bulgaria in 2015 and 2016. Sixteen 
of them (69.5 %) presented with clin-
ical, neuroimaging and/or histological 
data consistent with epidural abscess 
[7 males and 9 females, aged between 
39 and 76 years, mean age {mean – 
60.187 ± 10,387, CI 95 % [54.654–
65.721] median – 63}. The study includ-

ed only patients with epidural abscesses 
that were caused by per continuitatem 
spread of infection from the adjacent 
spondylodiscitis. All patients who refused 
to sign an informed consent to treatment 
were excluded from the study. Medical 
history of patients, disease course, para-
clinical and imaging diagnostic data, and 
surgery reports were studied retrospec-
tively. The study focused on initial symp-
toms, clinical presentation upon admis-
sion, concomitant diseases, location and 
number of involved segments, labora-
tory tests, microbiology results, timing 
and type of surgery. Severity of pain 
was assessed using Denis Scale for pain 
intensity, myelopathy degree – by the 
Frankel scale, degree of disability – by 
the modified Rankin Scale (mRS), and 
degree of nerve root damage – by Mus-
cle Strength Score (MSS). The average 
follow-up period was 117 days [range: 
6–365 days]. Due to the small number of 
cases, we calculated only the 95 % con-
fidence interval for the mean (CI 95 %).
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Results

Clinical symptoms are summarized 
in Table 1. In all patients, the disease 
debuted with sacral pain and/or back 
pain, among them 11 (68.80 %) had leg 
pain, while the rest experienced lower 
limb weakness. The period from disease 
onset to diagnosis ranged from 15 to 
120 days [mean – 42.300 ± 1225.578; 
CI 95 % 28.686–55.939]. Thirteen 
patients (81.25 %) had varying degrees 
of motor deficit upon hospital admis-
sion: 3 (18.75 %) had central paraple-
gia, 4 (25.00 %) – central paraparesis, 5 
(31.25 %) – complete or partial cauda 
equina syndrome, 1 (6.25 %) – paresis 
of peripheral nerves (peroneal and tib-
ial). Radiculalgia and/or sensory radic-
ulopathy were reported in 10 patients 
(62.50 %).

C-reactive protein (CRP) and eryth-
rocyte sedimentation rate (ESR) were 
increased in all patients, and there was 
moderate leucocytosis in 13 (81.25 %)
patients (Table 2).

Spondylography of some patients 
showed non-specific changes (narrow-
ing of the intervertebral disc) but it 
could not demonstrate epidural abscess 
(Fig. 1a).

Plain computer tomography (CT) 
showed evidence of spondylodiscitis 
(destruction of the end plates or bone 
erosion) in 4 patients but no evidence 
of SEA. Magnetic resonance imaging 
(MRI) visualized the existing spondylo-
discitis and the adjacent epidural abscess 
in 14 patients (Fig. 1b, c; Fig. 2b, c).

Localization of the infection is pre-
sented in Table 3. In 12 (75.00 %) 
patients 2 spinal segments were affect-
ed, in 2 (12.50 %) – three segments, in 1 
(6.25 %) – four segments and in the rest 
of the patients – five segments [mean 

– 2.43 ± 0.80; CI 95 % – 1.962–2.913; 
median – 2]. In 8 (50.00 %) patients the 
epidural abscess had ventral location, 
in 2 (12,50 %) – ventral and lateral, and 
in 6 (37.50 %) the abscess occupied the 
entire extradural space circumferentially 
while in four of them it stretched out-
side the affected vertebrae. In 7 patients 
(43.75 %), apart from SEA, a paraverte-
bral abscess was also observed.

Only one patient had a positive sero-
logical test. Isolated microorganisms 
from samples harvested during opera-
tions (bone, disc and pus) are presented 
in Table 4.

Diabetes mellitus as a major predis-
posing factor for the development of 
infection was registered in 5 patients 

(31.20 %), while in all other patients it 
was combined with arterial hyperten-
sion and coronary heart disease. Other 
comorbidities included ischemic heart 
disease in 7 patients (43.80 %); arteri-
al hypertension in 6 patients (37.50 %), 
chronic anemia – in 1 (6.20 %); Buerger’s 
disease – in 1 (6.20 %); toxic hepatitis – 
in1 (6.20 %); chronic renal failure – in 1 
(6.20 %); bone and joint tuberculosis – 
in 1 (6.20 %). Two patients (12.50 %) had 
no comorbidities.

Despite the careful consideration of 
disease history and the thorough clini-
cal examination of patients, in 6 cases 
(37.50 %) no primary source of the infec-
tion was identified. For the remaining 
the suspected sources were: preceding 
pneumonia – 1 (6.25 %); spinal trauma 

– 1 (6.25 %); toxic hepatitis – 1 (6.25 %); 
septic condition – 1 (6.25 %); concurrent 
bone and joint tuberculosis – 1 (6.25 %); 
recurrence of spontaneous spondylodis-
citis – 1 (6.25 %); and non-spine related 
surgery with subsequent infection – 4 
(25.00 %).

All patients were surgically treated. 
In 10 patients (62.50 %), surgery was 
urgent and carried out within 24th 
hour due to rapid progression of the 
neurological deficit. The remaining 6 
patients (37.50 %) underwent elective 

Table 1

Clinical symptoms upon hospital admission

Symptom N (%) Degree after Denis Scale 

for pain

Frankel scale/

patients

Modified Rankin 

Scale (mRS)

Muscle strength score

Sacral pain or back pain 16 (100.00) Mean – 3.687 ± 0.602; CI 95 % 

[3.367–4.008]; P < 0.0001

Damage to nerve roots 10 (62.50)

Temperature >38 °С 5 (31.25)

Peripheral motor deficits 6 (37.50) Mean – 3.55 ± 1.33; 

CI 95 % [2.531–4.58]; 

P > 0.10

Central motor deficits 7 (43.75) B – 3 pt

C – 2 pt

D – 1 pt

Disorders of pelvic reservoirs 8 (50.00)

Degree of disability 16 (100.00) Mean – 3.2500 ± 1.065; 

CI 95 % 

[2.683–3.817]; 

P = 0.0979
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surgery. Antibiotic therapy was in com-
pliance with the result of microbiological 
tes t ing .  In  cases  wi th  negat ive 
cultures, intravenous administration 
of a combination of broad-spectrum 

antibiotics for 14 days was undertaken, 
followed by oral antibiotic therapy for a 
period of 1–2 months.

For all surgeries we used posterior 
or posterolateral operative approaches. 

The goal of surgery was to achieve 
decompression of neural structures, 
remove necrotic tissue and evacuate the 
epidural abscess or granulation tissue. 
In 5 patients (31.25 %) this was achieved 
by interlaminar approach at one or more 
levels, and in other 2 – by hemilaminec-
tomy. The remaining 9 (56.25 %) patients 
required laminectomy. Due to the risk 
of instability in the affected segments, 
patients were offered posterior pedicle 
screw fixation, but 4 patients rejected it. 
Posterior pedicle screw fixation was per-
formed in 5 (31.25 %) patients, while in 
3 cases it was carried out at a later stage. 
The average hospital stay of patients 
in the clinic ranged from 8 to 97 days 
[mean – 38.57 ± 21.86 ; CI 95 % – 25.96–
51.19; median 39].

Postoperatively, seven (43.75 %) 
patients improved degree of disability 
according to the mRS, for the remaining 
7 there was no change until hospital dis-
charge. In 12 patients (75.00 %) no com-
plications after surgery were recorded. 
One patient developed ilio-femoral 
thrombosis of the left leg and bilateral 
neuritis of the auditory nerve in the late 
postoperative period. Another patient 
experienced superficial surgical wound 
infection following second stage poste-

Fig. 1
Spondylography (a) – narrowed L4–L5 intervertebral disc height; MRI (b, c) – 
an epidural abscess is visualized

Sagittal CT reconstruction (a) – destruction of the lower end plate of L4 and upper end 
plate of L5 vertebra; MRI (b, c) – an epidural abscess is visualized

Table 2

Laboratory tests

Blood Tests Mean values and coefficient of confidence P N (%)

Leukocytosis Mean – 14.175 ± 3.838; CI 95 % 

[12.130–16.220]

>0.10 14 (87.5)

Erythrocyte 

sedimentation rate

Mean – 75.250 ± 30.760; CI 95 % 

[58.862–91.638]

>0.10 16 (100.0)

С-reactive protein Mean – 91.930 ± 56.690; CI 95 % 

[61.733–122.140]

>0.10 16 (100.0)

Table 3

Localization of spinal abscess

Localization N (%)

Thoracic 6 (37.50)

Thoraco-lumbar 1 (6.25)

Lumbar 7 (43.75)

Lumbo-sacral 2 (12.50)

Table 4

Isolated pathogen

Pathogen N (%)

S. aureus 6 (37.50)

Coagulase-negative 

staphylococcus

3 (18.50)

P. aeruginosa 1 (6.25)

M. tuberculosis 1 (6.25)

Not verified 5 (31.25)

b

b

c

c

а

а
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rior stabilization (Fig. 3). Two patients 
(12.50 %) died – one had a stroke on 
the 13th postoperative day, and the other 
one died from pulmonary thromboem-
bolism on the 6th day (Table 5).

Discussion

SEA can be seen in all age groups but it 
prevails in male patients aged between 
50 and 70 years [16, 18]. Our study con-
firmed that the disease can also affect 
young people (12.50 %), but was most 
frequent in patients aged 50–70 years 
(81.25 %). In contrast to the two most 
extensive meta-analyses of patients with 
SEA made by Reihsaus et al. and Arko et 
al. who reported more frequent involve-
ment of males, in our small series the 
male-to-female ratio was 44/56 [2, 18].

The course of spontaneous spondylo-
discitis has varying intensity and, there-
fore, the time span from the debut of the 
disease to diagnosis varies from several 
days to 12 months [14]. This is confirmed 
by our study, as average time from di-
sease onset to diagnosis was 42 days, the 
confidence interval – in the range of 28 
to 56 days. The delay in diagnosis is due 
to non-specific initial symptoms (verte-
bralgia), lack of infectious syndrome on 
some occasions, as well as the fact that 
in older patients doctors tend to think 
of degenerative disease which may be 
treated conservatively, and no imaging 
studies are performed [3]. The result was 
infection dissemination to the epidural 
space that caused moderate to severe 
neurological deficit which occurred in 13 
(81.25 %) patients from our series.

Our study confirms that spondylog-
raphy is not a reliable method for the 
diagnosis of SEA [8, 18, 19]. CT allows 
early detection of bone changes typical 
of spondylodiscitis, but differentiation 
of spinal bone marrow from epidural 
space is relatively difficult [17]. The use 
of contrast media provides better visu-
alization of existing lesions, but usually 
it is not sufficient to diagnose SEA [17]. 
MRI is a diagnostic tool of choice for sus-
pected spondylodiscitis and/or epidural 
abscess [8, 18, 19]. It provides imaging of 
the entire spine and allows visualization 
of infectious lesions in different parts. 
According to Khan et al., over 80 % of 
cases with SEA result from spondylodis-
citis [12]. In acute forms of spondylodis-
citis, conventional T1-weighted MRI find-
ings are the low signal intensity from the 
affected vertebral body and the destruc-
tion of end plates, and T2-weighted ones  

– the high signal intensity from the affect-
ed body and disc [17]. Intravenous con-
trast medium accumulates in the epidural 
abscess region and makes posibble its 
anatomical localization [8, 19].

There is no existing consensus in 
literature regarding the most common 
localization of spinal infections. In a 
meta-analysis of Reihsaus et al. of 738 
patients with SEA the localization in the 
thoracic region was in 35 % of cases, in 
cervical – 19 %, in lumbar – 18 % and 
in lumbo-sacral – 12 % [18]. In a simi-
lar analysis of literature data of a total 
of 1099 patients, Arko et al. established 
lumbar involvement in 48 % of cas-
es, thoracic – in 31 % and cervical – in 
24 % [2]. According to Hadjipavlou et al., 
spondylodiscitis caused SEA most often 
in the cervical area (90 %), followed by 
the thoracic and lumbar areas – 33.3 % 
and 23.6 %, but the thoracic compres-
sion of the spinal cord caused neurologi-
cal deficit in 81.8 % [10]. Most authors 
found that the most common localiza-
tion of SEA was in the thoracic and lum-
bar regions.

According to Oktenoglu et al., over 
2/3 of the primary SEA have dorsal local-
ization, which they explain by the wid-
er posterior epidural space and venous 
plexus in this area [16]. Ventrally located 
SEAs are usually secondary and adjacent 

Fig. 3
MRI (a, b) – sagittal and axial view demonstrating spondylodiscitis with adjacent 
epidural abscess at the T9-T10 level; postoperative spondylographies (AP and lateral) – 
posterior pedicle screw fixation in the same patient

bа

Table 5

Clinical outcomes in operated patients according to Modified Rankin Scale

mRS Condition before surgery/number 

of patients

Condition after surgery/number 

of patients

0/6 – –

1/6 – 1

2/6 5 7

3/6 4 4

4/6 5 1

5/6 2 1

6/6 – 2
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to spondylodiscitis [21]. Our study, like 
that of Chen et al., indicates that SEAs 
caused by spondylodiscitis are initially 
ventrally located, but spread laterally, 
and can engage circumferentially the 
entire epidural space [5]. According to 
R.O. Darouiche, SEA can damage the spi-
nal cord directly by mechanical compres-
sion, or indirectly, by occlusion of the 
vessels caused by septic thrombophlebi-
tis [8]. This is confirmed by the fact that 
there is no strict correlation between the 
degree of spinal compression and sever-
ity of the neurological symptoms [16].

There is no consensus on the treat-
ment strategy for spinal infections as 
there are no published randomized 
multicenter trial results of various treat-
ments [15]. The outstanding contribution 
to defining the guidelines for therapeu-
tic management of SEA are two meta-
analyses of Reishaus et al. for the period 
1954–1997 and that of Arko et al. for the 
period after 1999 [2, 18]. The first analy-
sis reports the use of surgical methods for 
therapy in combination with administra-
tion of antibiotics in 89 %, the second – 
in 60 % of cases. World literature imposes 
the opinion that the need to avoid irre-
versible neurological deficit is an indica-
tion for urgent surgical treatment while 
drug treatment alone is indicated for 
patients who have only vertebralgia [2, 
15]. Various institutional series use differ-
ent methodology to assess the treatment 
outcome, which impedes accurate assess-
ment of the benefits from the different 
treatment regimens. With the exception 
of Curry et al., most authors who have 
studied statistically both types of treat-
ment did not find significant difference 
[1, 6, 7, 11, 13]. Surgery allows timely and 

qualitative elimination of infection con-
sequences, faster mobilization of patients 
and significant reduction of hospital stay 
[3]. Recently, posterior approaches com-
bined with titanium implant stabilization 
are considered to be effective for spon-
dylodiscitis in the thoracic and lumbar 
area with no significant increase in the 
recurrence rate of infection [9].

The most common cause of SEA is 
Staphylococcus aureus (63.6–66.4 %), 
followed by Gram-negative bacteria 
(7.2–8.1 %), Coagulase-negative staphy-
lococcus (4.2–7,5 %) which is confirmed 
by our survey [3, 19]. In 7.3–13.9 % of 
cases no pathogen can be isolated [2, 18]. 
In our study, pathogen was not identi-
fied in 5 patients (31.25 %). In our opin-
ion, this is due to the chronic phase of 
infection in our patients, the inadequate 
handling of the harvested samples and 
prolonged transportation period.

SEA mortality of 80 % before the 
antibiotic era has been reduced to 
2–20 % nowadays. Recently, hospital stay 
of patients ranges from 7 to 116 days 
and there are many patients who still 
die from the disease [3, 8, 19]. Mortality 
results from uncontrolled sepsis, menin-
gitis, thromboembolism or complications 
due to other comorbidities [8, 19]. The 
main problem with SEA is not its treat-
ment, but its early diagnosis before devel-
opment of severe neurological symptoms 
[18]. The duration and severity of neuro-
logical deficit in SEA worsen its progno-
sis [17, 18]. About 1/3 of survivors have 
poor neurological status, which is main-
ly due to wrong and delayed diagnosis 
[8, 19, 20]. According to Darouche, the 
most severe complication of the disease – 
a permanent paralysis, is still present in 4 

to 22 % of cases and can be attributed 
to the virulence of the microbiological 
agent, the delay in diagnosis and lack of 
optimal treatment [8]. Our study makes 
no exception to this statement. In 13 
patients with motor deficits with or with-
out pelvic reservoir disorders, the time 
from disease onset to diagnosis ranged 
from 15 to 120 days [mean – 40,54 ± 
27,38; CI 95 % – 29.992–57.085; median 
30; P – 0.0002]. Although in 7 patients 
the degree of disability according to mRS 
improved after treatment, none of them 
recovered completely at discharge. For-
tunately, delay in diagnosis does not nec-
essarily correlate with worsening of the 
neurological status and development of 
sepsis. In 3 of our patients with lumbal-
gia and sensory radiculopathy, the time 
to diagnosis was 30 to 60 days.

Conclusion

SEA should be suspected in any patient 
with persistent back pain in any spinal 
segment with history of febrile episodes, 
paraclinical data for leukocytosis, 
elevated ESR and CRP serum levels. This 
is especially true for people suffering 
from diabetes or other comorbidities 
that increase the risk of infection. MRI 
enables visualization of the entire spine 
and is a valuable tool used to confirm 
the diagnosis in the earliest stage 
of the disease prior to neurological 
deterioration. In these cases, surgical 
treatment allows maximum recovery 
and minimal hospitalization stay. In cases 
with spinal instability, instrumentation of 
affected segments restores stability and 
avoids prolonged immobilization.
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Editorial Note

Spinal epidural abscesses (SEA) occupy a special position among the problems lying on the border between neurosurgery and orthopedic vertebrology.

The basic principles of SEA treatment were formed at a time when their diagnosis was based on a combination of clinical manifestations of septic condition and 

neurological disorders. Improving the methods of neuroimaging allowed not only to significantly reduce the diagnostic period, but also led, on the one hand, to the 

possibility of revealing epidural abscesses before the development of signs of mielo- or radiculopathy, and on the other - to a clearer differentiation between pri-

mary SEA and vertebrogenic epidural abscesses caused by primary infectious lesion of bone-disc structures of the spine. With due consideration of sharply increased 

possibilities and the spectrum of antibacterial drugs, discussions are still continuing about the efficiency limit of empirical antibiotic therapy and in what cases the 

surgical intervention should be as close as possible to the time of disease diagnosis. What is the optimal volume of decompression of the spinal cord in SEA? What 

are the long-term outcomes of their treatment?

The presented publication, in our opinion, is interesting not only because our Bulgarian colleagues presented their own experience in the treatment of second-

ary spinal epidural abscesses. The analyzed group of patients is small in number, but one cannot but pay attention to the fact that the work has a clear design corre-

sponding to a two-year monocentre cohort, and that a detailed analysis of the data was carried out using adequate tools of biomedical statistics. Comparison of data 

with those from current world publications allows the editorial board to recommend readers not only to go through the content of the article, but also to present 

their own data, often significantly exceeding the data of our Bulgarian colleagues in the number of observations, in the form of an equally well-planned study, in 

the pages of the Hirurgia Pozvonocnika (Spine Surgery) journal.

Prof. A.Yu. Mushkin,

Deputy Editor-in-Chief


