=
Clinical Article Gt

J Korean Neurosurg Soc 63 (6) : 757-766, 2020
https://doi.org/10.3340/jkns.2019.0230 pISSN 2005-3711 eISSN 1598-7876

Early versus Delayed Surgery for Spinal Epidural
Abscess : Clinical Outcome and Health-Related Quality of
Life

Bedjan Behmanesh, Florian Gessler, Johanna Quick-Weller, Daniel Dubinski, Juergen Konczalla, Volker Seifert,
Matthias Setzer,* Lutz Weise*

Department of Neurosurgery, Goethe University, Frankfurt am Main, Germany

Objective : Spinal epidural abscess (SEA) is a severe and life-threatening disease. Although commonly performed, the effect
of timing in surgical treatment on patient outcome is still unclear. With this study, we aim to provide evidence for early surgical
treatment in patients with SEA.

Methods : Patients treated for SEA in the authors’ department between 2007 and 2016 were included for analysis and
retrospectively analyzed for basic clinical parameters and outcome. Pre- and postoperative neurological status were assessed
using the American Spinal Injury Association Impairment Scale (AIS). The self-reported quality of life (QOL) based on the Short-
Form Health Survey 36 (SF-36) was assessed prospectively. Surgery was defined as “early”, when performed within 12 hours
after admission and “late” when performed thereafter. Conservative therapy was preferred and recommend in patients without
neurological deficits and in patients denying surgical intervention.

Results : One hundred and twenty-three patients were included in this study. Forty-nine patients (39.8%) underwent early, 47
patients (38.2%) delayed surgery and 27 (21.9%) conservative therapy. No significant differences were observed regarding mean
age, sex, diabetes, prior history of spinal infection, and bony destruction. Patients undergoing early surgery revealed a significant
better clinical outcome before discharge than patients undergoing late surgery (p=0.001) and conservative therapy. QOL based on
SF-36 were significantly better in the early surgery cohort in two of four physical items (physical functioning and bodily pain) and in
one of four psychological items (role limitation) after a mean follow-up period of 58 months. Readmission to the hospital and failure
of conservative therapy were observed more often in patients undergoing conservative therapy.

Conclusion : Our data on both clinical outcome and QOL provide evidence for early surgery within 12 hours after admission in
patients with SEA.
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INTRODUCTION

Spinal epidural abscess (SEA) is a severe disease, which may
have enormous implication on patient’s outcome and health
related satisfaction®™'*"*'*"¥Despite improvement in medical
knowledge, technical and surgical techniques the manage-

2,15,31,33-36) . .
. The total inci-

ment of SEA still remains challenging
dence of the disease amounts 23 cases per 10000 admissions.
The average age at admission is above 50 years with a male
predomination®””*”. The most common abscess location is
the lumbar spine, followed by the thoracic spine and the cervi-

1,4,6,20,24 . . . .
. Patients with severe pain or a neurological

cal spine
deficit, such as dysesthesia or motor weakness mostly undergo
early surgery. However, controversial data have been published
on the optimal timing for surgical treatment of SEA. More
specifically, the literature disagrees on the beneficial effect of

315:29:30323530) The aim of this study is to

early surgery on SEA
evaluate both clinical outcome and health-related quality of
life (QOL) in patients following early versus late surgical treat-

ment for SEA.

MATERIALS AND METHODS

This study was approved by the Local Ethics Committee of
Goethe University Frankfurt. A retrospective analysis was
performed for all cases treated for SEA between 2007-2016.
Patient charts were assessed for clinical, surgical, radiological
and microbiological data. The neurological status was as-
sessed using the American Spinal Injury Association Impair-
ment Scale (AIS). This assessment was performed before sur-
gery, postoperatively and at the time of discharge. According
to our treatment algorithm, magnetic resonance imaging and
computed tomography (CT) scans were performed to confirm
the diagnosis, extent of infection and bony destruction. Indi-
cation for surgery were compression of nervous structures
causing neurological deficits or severe pain, bony destruction
and obvious signs of instability. Based on the clinical status at
first presentation, the procedure was carried out either as an
emergency surgery or as an elective surgery after admission.
In this study we chose to evaluate the impact of early surgical
treatment with an even shorter interval than 24 hours after
admission being defined as 12 hours after admission. Early

surgery was defined as surgery being performed within 12
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hours after admission, late surgery was defined when the pro-
cedure was performed 12 hours after admission. Patients with
severe neurological deficits, intractable pain and obvious pre-
dominant osteomyelitis or spondylodiscitis were assigned to
early surgery group, whereas patients with mild symptoms, no
symptoms and evident onset of neurological deficits longer
than 72 days were assigned to the delayed surgery group.
Thus, the onset of the symptoms and neurological deficits was
another important factor for performing early or delayed sur-
gery. Further, most reasons for delayed surgery was either fail-
ure of nonoperative treatment, preoperative work up and
evaluation of the physical condition in cases of multimorbidi-
ty and delay in diagnosis.

Conservative therapy was either chosen by patients itself re-
fusing surgery, harboring comorbidities with increased risk
for perioperative complications or revealing no neurological
deficits.

In the further follow-up period most patients with AIS E
(mild or no symptoms) underwent surgery in order of severe
pain and proven increase of bony destruction. Samples for
bacteriological work-up were obtained by blood culture, dur-
ing surgery or by CT-guided biopsy in conservatively treated
patients. Calculated broad-spectrum antibiotics were admin-
istered until receiving the result of microbiological examina-
tion. Based on the result of the individual antibiogram the
broad-spectrum antibiotics therapy was deescalated to patho-
gen specific antibiotics. The antibiotic regimen was routinely
applied as intravenous treatment for 6 weeks followed by 6
weeks of oral antibiotics. This regimen was individually
adapted to the microbiological findings, comprising of a min-
imum of 12 weeks’ total antibiotic therapy. The treatment was
discontinued when C-reactive protein (CRP) and whole blood
count normalized and clinical as well as radiological evalua-
tion showed improvement. Surgical procedure ranged from
open drainage, debridement and decompression of spinal cord
and/or dura by laminectomy, hemilaminectomy, extended
fenestration alone or debridement and placement of instru-
mentation. Instrumentation of the spine included dorsal, ven-
tral or combined approaches. Postoperative pain management
" QOL was evaluated
prospectively with the Short-Form Health Survey 36 (SF-36)
questionnaire. Intergroup comparison for detection of differ-

was carried out as published before

ences regarding patient’s QOL were performed in the follow

up. Despite recommendation for early surgery, some patients



denied surgery even in cases of radiologically evident osteo-
myelitis and favored conservative therapy with admission of

antibiotics and underwent nonsurgical therapy.

Assessment and statistical analysis

QOL was assessed with the SF-36 (Supplementary Table 1).
The SF-36 was converted in an eight-item scale, which was di-
vided into two categories, physical and psychological health.
For categorical variables Fischer’s exact test was used. Un-
paired t test was used for parametric statistics. Results with a p
value <0.05 were considered statistically significant. All analy-

ses were made with standard commercial software (IBM SPSS

Table 1. Patient’s characteristics
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Inc., Armonk, NY, USA; Graph Pad Prism, GraphPad Soft-
ware, Inc., La Jolla, CA, USA).

RESULTS

Ninety-six patients with SEA were treated within a period
of 7 years. Forty-nine patients (51%) underwent early surgery
within 12 hours after admission (mean, 6.3 hours) and 47
(49%) delayed surgery later than 12 hours (mean, 51.6 hours).
Mean age was 66.2 years (standard deviation [SD], 13.2) in the
early surgery group and 65.8 years (SD, 13.1) in the delayed

Early surgery Delayed surgery  Conservative

(n=49) (n=47) (n=27) p-value* p-value' p-value*

Age (years) 66.2413.2 65.8+13.1 68.8+14.3 09 04 04
Sex, male 33 (67.3) 33(70.2) 15 (55.6) 0.8 0.3 0.2
Location

Cervical 19 (38.8) 8(17.0) 4(14.8) 0.02 0.04 1

Thoracic 10 (20.4) 9 (19.1) 9(33.3) 1 0.3 0.3

lumbar 20 (40.8) 30 (63.8) 14.(519) 0.03 0.5 0.3
No. of affected levels

1 level 30(61.2) 32 (68.1) 21 (77.8) 0.5 0.2 04

2 level 9(18.3) 9(19.1) 2(74) 09 0.3 0.2

3 and more level 10 (204) 6(12.8) 4(14.8) 04
Surgical technique

Decompression 16 (32.7) 7(14.9) 0 0.05 0 0

Ventral or dorsal 25(51.0) 19 (40.2) 0 0.3 0 0

Combined 8(16.3) 21 (44.7) 0 0.003 0 0
Bony destruction 8(16.3) 15 (31.9) 9(33.3) 0.09 0.1 1
Hospital stay (days) 19.1+134 18.8+13.6 10.4+9.8 09 0.004 0.006
Identified pathogen 39 (79.6) 23 (48.9) 6(22.2) 0.002 0.000001 0.03

Staphylococcus aureus 30(61.2) 14 (28.8) 4(14.8) 0 0 0

Miscellaneous 9 (18.4) 9 (19.1) 2(74) 0 0 0
Diabetes 13 (26.5) 7(14.9) 6(22.2) 0.2 0.8 05
Obesity 8(16.3) 6(12.8) 12 (44.4) 0.7 0.01 0.004
Prior spinal infection 2(4.) 5(10.6) 1(3.7) 0.2 1 04
Predominant osteomyelitis/discitis 35(714) 37 (78.7) 24 (88.9) 0.5 0.1 04
Death 9(184) 11 (234) 6(22.2) 0.6 0.8 1
Mean time to surgery (hours) 6.5 516 0 0 0 0
Readmission 240 3(64) 8(29.6) 0.7 0.002 0.01

Values are presented as mean+standard deviation or number (%). *Comparing early vs. delayed surgery. ‘Comparing conservative therapy vs. early

surgery. ‘Comparing conservative therapy vs. delayed surgery
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surgery group (p=0.9). The mainly affected region in both
groups was the lumbar spine (50 patients; 20 early, 30 delayed,
p=0.03) followed by the cervical spine (27 patients; 19 early
and 8 late, p=0.02) and the thoracic spine (19 patients; 10 early
and 9 late, p=1). The infection affected one level in 62 patients
(30 early vs. 32 late; p=0.5), two levels in 19 patients (10 early
vs. 9 late, p=0.9) and three or more affected levels in 16 pa-
tients (10 early vs. 6 late, p=0.4).

No significant differences were observed regarding preva-
lence of obesity, time from admission to discharge, diabetes,

prior known spinal infection and bony destruction (Table 1).

Surgical procedure

Surgical intervention included sole decompression of the
spinal cord or a nerve root and was performed in 23 patients
(16 early vs. 7 late, p=0.05). Single ventral or dorsal instrumen-
tation was performed in 44 patients (25 early vs. 19 late, p=0.3)
and 29 patients (8 early vs. 21 late, p=0.002) underwent a com-
bined procedure. Instrumentation was performed in 15 pa-
tients within the early surgical procedure and in 18 patients
later after initial decompression.

A pathogen causing the infection was identified in the early
surgical group in 39 patients (79%) but only in 23 patients
(48%) of the delayed surgery group p=0.002. Staphylococcus
aureus was the most frequent overall infectious agent (30 early
vs. 14 late patients, p=0.002, Table 1).

Neurological status before and after surgery

On admission, patients with neurological deficits (AIS
grade A-D) were distributed without significant difference
between both groups (73.5% early vs. 70.2% late, p=0.8) as
well as patients without neurological deficit (AIS grade E)

Table 2. Neurological status on admission and on discharge

(26.5% early vs. 29.8% late, p=0.8; Table 2). At last examina-
tion before discharge, 38.8% of patients in the early surgery
group (38.8% at discharge vs. 73.5% at admission, p=0.001)
and 55.3% of patients in the delayed surgery group (55.3% at
discharge vs. 70.2% at admission, p=0.2) revealed a persistent
neurological deficit (Table 2).

In the early surgery cohort, two patients of the 16 patients
with AIS grade A at admission presented with full recovery,
six patients improved to AIS grade D, one patient to AIS grade
C and two patients to AIS grade B; five patients remained un-
changed. One patient classified as AIS grade B deteriorated to
grade A, whereas three improved to AIS grade D and three to
AIS grade E. Two of three patients with admission grade C
improved to AIS grade E while one patient remained un-
changed. All patients with initial grade D and E improved to
AIS grade E (Table 2).

From 14 patients in the delayed surgery cohort with AIS
grade A on admission, nine patients were classified as AIS
grade A at discharge, two patients as AIS grade B, one patient
as AIS grade C. The other two patients improved to AIS
grades D and E, respectively. Four patients were admitted with
AIS grade B and underwent surgery more than 12 hours after
admission. One of these patients deteriorated to AIS grade A,
one patient remained unchanged and the other two improved
to AIS grades C and E, respectively. From three patients with
AIS grade C on admission two patients presented with a neu-
rological improvement to AIS grades D and E, with one pa-
tient remaining unchanged. Patients presenting with AIS
grade D on admission remained stable in six cases at dis-
charge, five patients improved to AIS grade E and one patient
deteriorated to AIS grade B. One of fourteen patients with the

best neurological condition at admission (AIS grade E) deteri-

AIS grade Early surgery Delayed surgery Conservative
Admission Discharge  p-value Admission Discharge  p-value Admission Discharge  p-value

A 16 6 0 14 10 0 2 2 0

B 7 2 0 4 4 0 0 0 0

C 3 2 0 3 3 0 2 7 0

D 10 9 0 12 9 0 8 9 0

E 13 (26.5) 30(61.2) 0.001 14 (29.8) 21 (44.6) 0.2 15 (55.6) 9(33.3) 0.2
A-D 36 (73.5) 19 (38.8) 0.001 33(70.2) 26 (55.3) 0.2 12 (44.4) 18 (66.7) 0.2

Values are presented as number (%). AlS : the American Spinal Injury Association Impairment Scale
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orated to grade D, with thirteen patients remaining stable
(Table 2).

Health related QOL

Mean follow-up was 58 months in the overall study popula-
tion. The assessment of QOL revealed an overall reduced QOL
in patients undergoing delayed surgery with the exception of
two items (vitality and social functioning). Significant differ-
ences between the early and delayed surgery cohorts were ob-
served in two of four physical items (physical functioning,
p=0.009; bodily pain, p=0.04) and in one of four psychologi-
cal items (role functioning, p=0.04). The highest scores in the
early surgery cohort were achieved in physical functioning
(86.15), role limitation because of emotional problems (84.61)
and social functioning (76.92). The lowest scores were seen in
general vitality (60.38), role functioning (61.53) and general
health perception (63.30). Outcome based on SF-36 is present-
edin Fig. 1.

Conservative therapy

In the abovementioned period 27 patients were identified,
which underwent conservative therapy. The mean age in this
group was 68.8+14.3 years and 55.6% were males. The infec-
tion was located in the cervical spine in four, in the thoracic in
nine, and in the lumbar spine in 14 patients. Mean age, sex,

the location of infection except cervical infection, number of

[ Early surgery
[l Delayed surgery
(%) .
100 J J* J
50 H
0 L

PF RF BP GH v SF RE MH
Fig. 1. Results of patient’s health-related quality of life based on SF-36.
PF : physical functioning, RF : role limitation because of physical
problems, BP : bodily pain, GH : general health perception, V : vitality, SF :
social functioning, RE : role limitation because of emotional problems,
MH : general mental health, SF-36 : the Short-Form Health Survey 36.
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affected levels, amount of bony destruction at time of diagno-
sis, the rate of diabetes mellitus among the patients, prior spi-
nal infection did not differ significantly comparing conserva-
tively treated patients with patient undergoing either early or
delayed surgery. In this group patients were discharged signifi-
cantly earlier than surgically treated patients. Obesity was seen
significantly often in patients undergoing conservative thera-
py (p=0.01 compared to patients undergoing early surgery;
p=0.04 compared to patients undergoing delayed surgery).
Identifying the infectious causing pathogen was an important
disadvantage of conservative therapy (22.2% vs. 79.6% and
48.9%). Patients readmitted to hospital as failure of therapy
was higher in the conservative treated patients’ populations.
Almost 30% of conservatively managed patients were read-
mitted in the follow up, whereas only 4.1% in the early and
6.4% in the delayed surgery had to undergo further therapy.
The reason for readmission was wound healing disorder in the
early surgery group, screw displacement in one case and
wound infection in two cases as well in the delayed surgery
group. Increase of bony destructions was the main reason for
hospital readmission in the conservative group. Five patients
(18.5%) were treated surgically in the follow up because of fail-

ure of conservative therapy.

Neurological status before and after conserva-
tive therapy

44.4% of patients undergoing conservative therapy revealed
a neurological deficit (AIS A-D) at admission and 55.6% were
neurologically intact, which was significantly higher com-
pared to early surgery (55.6% vs. 26.5%, p=0.01) and to the
delayed surgery group (55.6% vs. 29.8%, p=0.05) as well (Table 3).

Patients with admission status AIS A remained unchained,
whereas one of two patients with admission status AIS grade
C remained unchained and one improved to AIS grade D.
Eight patients revealed at admission an AIS grade D, four of
them remained unchained and four deteriorated to AIS grade
C. From 15 patients with AIS grade E on admission, nine pa-
tients were classified as AIS E at discharge or follow up, four
patients as AIS grade D and two patients as AIS grade C (Table 2).

Intergroup comparison
Comparing all three groups, consisting of early surgery
group, delayed surgery group, conservative therapy and simi-

lar neurological condition revealed that patients with severe
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Table 3. Statistical analyze of neurological status on admission and discharge : neurological status on admission

AlS Early surgery Delayed surgery Conservative therapy p-value* p-value' p-value*
A 16 (32.7) 14 (29.8) 2(74) 0.8 0.01 0.05

B 7 (14.3) 4(8.5) 0 0.5 0 0

C 3(6.7) 3(6.4) 2(74) 1 1 1

D 10 (20.4) 12 (25.5) 8(29.6) 0.6 04 038

E 13 (26.5) 14 (29.8) 15 (55.6) 0.8 0.01 0.05

Values are presented as number (%). *Comparing early vs. delayed surgery. ‘Comparing conservative therapy vs. early surgery. ‘Comparing conservative
therapy vs. delayed surgery. AlS : the American Spinal Injury Association Impairment Scale

Table 4. Statistical analyze of neurological status on admission and discharge : neurological status at discharge

AlS Early surgery Delayed surgery Conservative therapy p-value* p-value' p-value*
A 6(12.2) 10 (21.3) 2(74) 0.3 0.7 0.2

B 2 (4.) 48.5) 0 04 0 0

C 24 3(6.4) 7(259) 0.7 0.008 0.03

D 9(184) 9(19.1) 9(333) 1 0.2 03

E 30(61.2) 21 (44.7) 9(333) 02 0.03 0.5

Values are presented as number (%). *Comparing early vs. delayed surgery. ‘Comparing conservative therapy vs. early surgery. ‘Comparing conservative
therapy vs. delayed surgery. AlS : the American Spinal Injury Association Impairment Scale

neurological status (AIS A) on admission were significantly
often treated surgically (32.7% vs. 29.8% vs. 7.4%). Neurologi-
cal status according to the AIS grade B, C, and D were almost
identical between all three groups. Patients without neurologi-
cal deficit underwent more often conservative treatment and
the proportion was significantly higher in the conservative
group. At discharge patients in the conservative treatment
group revealed a neurological decline (AIS E, 55.6% vs.
33.3%), whereas patients undergoing early surgery (AIS E,
26.5% vs. 61.2%) and even delayed surgery (AIS E, 29.8% vs.
44.7%) recovered, Tables 3 and 4.

DISCUSSION

The management of SEA still remains controversial. Despite
improvement in surgical techniques, deeper understanding of
the pathophysiology and broader availability of medical ser-
vices, the best timing on evacuation of SEA is still un-

112430 Several mostly retrospective data previously pub-

clear
lished favor early surgical treatment. However, the literature
on the optimal treatment of SEA displays various limitations:

next to the retrospective nature of most publication, another
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limitation lies within the lack of a consensus of “early” and
“late” procedures, as observed in other neurosurgical diseas-
es™”. Connor et al.” reported their series consisting of 77 pa-
tients using a 3-day cutoff. In this series, the patients undergo-
ing “early” surgery demonstrated a better neurological
improvement without reaching the statistical significant level.
Another operative series published by Ghobrial et al.” focused
on timing of surgery in patients with SAE. The authors did
not demonstrate a statistically significant benefit of early sur-
gery (<24 hours after admission) over delayed surgery, as well.
Ghobrial and colleagues™ concluded that surgery within 24
hours seems to be beneficial, with the limitation of not having
observed a statistical significance. The importance of early
surgery in assurance of a good clinical outcome was assumed
by several authors. However, the data justifying this hypothe-
sis could not be provided so far.

The increased accessibility of medical services, early diag-
nosis and improved surgical techniques guarantee the possi-
bility of early surgery. In this series, surgery within 12 hours
after admission could be performed in 49 patients, whereas a
high number of patients had to be operated later than 12
hours after admission. Therefore, early surgery could not be

performed in these patients. The reason for delayed surgery in



symptomatic patients were mostly the delay in diagnosis or
poor general condition at admission with subsequent needed
therapy to improve the health condition and enabling these
patients undergoing surgery. Most patients with spinal infec-
tion and epidural abscess were referred from secondary or ter-
tiary hospitals. Here, we could see in some cases a significant
delay in establishing the diagnosis.

Most characteristics such as age, sex, diabetes, prior history
of surgery, and obesity did not differ significantly in both co-
horts. We were able to show that patients undergoing early
surgery improved significantly compared to patients undergo-
ing delayed surgery. Another predicting factor of good out-
come is the initial clinical status. In the early surgery cohort,
all patients with AIS grade D and E improved to AIS grade E.
With the exception of two patients with neurological deterio-
ration in the delayed surgery group (from AIS grade E to AIS
grade D and AIS grade D to AIS grade B) and six patients all
patients improved or remained unchanged in regard to their
neurological status. Contrarily, of the patients admitted with
poor initial neurological condition in both groups (AIS grade
A and B, n=41) only 17 improved to AIS grade D and E.

Nevertheless, the initial neurological status, especially the
presence of neurological deficits (AIS grade A-D) did not dif-
fer in both groups, as well as predicting factors, such as obesi-
ty, diabetes, bony destruction and prior history of spinal in-
fection. Moreover, the clinical course of patients with pure
epidural abscesses without osteomyelitis or discitis is certainly
different from those with predominant osteomyelitis and may
affect the long-term outcome of patients. The distribution of
predominant osteomyelitis or discitis was without significant
difference (p=0.5) between both groups. Based on these data
and comparing almost identical cohorts we now provide evi-
dence, that patients undergoing early surgery reveal a clear
benefit regarding neurological status/outcome.

Another benefit of early surgery was the increased rate of
identification of the infectious disease-causing pathogen. In
the early group and after initial surgery the pathogen was
identified almost twice as often when compared to the delayed
group. Treatment with antibiotics during an initially nonop-
erative therapy and/or optimizing the clinical condition for
surgery may be the reason for the fact, that pathogens were
more often identified in the early surgery group.

To verify our obtained data, which were provided by physi-

cians through physical examination at admission and before
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discharge, we conducted a prospective collection of data fo-
cusing on patient satisfaction undergoing both therapy mo-
dalities. The self-reported QOL in both groups was assessed
after a mean follow up time of 58 months. Here, we were able
to demonstrate that patients undergoing early surgery reveal a
better QOL than after delayed evacuation of the SEA. We were
therefore able to prove and reevaluate our initial findings after
discharge in the follow up period. The beneficial effect of early
surgery was reproducible in the follow up period, as well.
More specifically, the important outcome parameters physical
functioning and bodily pain were significantly better in the
early surgery cohort. Role limitation, which is one item of the
psychological score was also significantly better in the early
surgery cohort, as well. The overall patient satisfaction was
better in six of eight items in the early surgery cohort.

One of the important questions in treatment of patients
with discitis, osteomyelitis and even with epidural collection
of infectious mass remain the effectiveness of conservative
therapy. In this study we were able to evaluate the effect of
conservative therapy in this patients’ population. Twenty-sev-
en patients underwent conservative therapy with long term
antibiotics and immobilization. The basic parameters between
all groups, such as age, sex, number of atfected spine levels,
bony destructions, diabetes, prior spinal infections, predomi-
nant discitis/osteomyelitis and rate of died patients in the fol-
low up, did not differ significantly. In conservatively treated
patients the infection was mostly located in the lumbar spine.
Patients with severe neurological deficits, who had to undergo
early surgery revealed often a cervical affection of the spine.
Conservatively treated had a shorter hospital stay. In cases of
conservative management, patients were mostly sent back to
the primary hospital for antibiotic therapy. That means that
hospital stay in the authors institution was significantly short-
er than patients, who were operated on their spinal infection.
The hospital stay in all patients undergoing surgery was essen-
tially longer. The main advantage of surgery, especially of early
surgery was the identification of the infectious causing patho-
gens and initiation of the pathogen specific antibiotic therapy.
Here, we could show that the rate of germ-proof in the early
surgery group was significantly higher than in the other two
groups (79.8% vs. 48.9% vs. 22.2%). The effectiveness of con-
servative therapy in our investigated patients’ population was
not effictive. The number of patients without neurological

deficit was significantly higher in the conservative therapy
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group. Despite adequate therapy we could see an increase of
failure of conservative therapy. From 15 patients with AIS
grade E at admission only nine remained unchained, whereas
the number of patients with neurological deficits (AIS grade
A-D) increased over time (44.4% vs. 66.7%).

Another evidence for the inferiority of conservative therapy
is the fact that almost 30% of patients were readmitted to our
hospital in the follow up and almost 20% underwent subse-
quent surgery. The reason for the surgery in follow up was a
marked increase of the bony destruction with deterioration of
the pain situation and occurrence of neurological deficits due
to spinal instability.

Moreover, comparing patients without and with evident
neurological deficit treated conservatively and surgically re-
vealed that patients undergoing conservative therapy show a
decline in neurological status, whereas patients undergoing
late surgery reveal an improvement in neurological status but
not as effectively as undergoing early surgery, Table 2.

Another concern that could arise by reading the results of
the study might be the definition of early surgery, which was
defined as 12 hours after admission. In our believe early sur-
gery seems to be beneficial for patients with SEA, the results
of our data support the early surgical approach, as well. Nev-
ertheless, until now there is no evidence for any time point
performing surgery. Moreover, the effect of conservative treat-
ment is mentioned very rare in the pertaining literature'****”.

Instrumentation and fusion in patients with spinal infec-
tion is another often discussed aspect. Inserting of foreign
bodies in an infectious situs seems not to be appropriate,
whereas many authors published and publish data supporting
the beneficial effect of fusion surgery. It provides an adequate
surgical debridement and enables immediate stabilization.
Surgical treatment with fusion involves debridement of ne-
crotic or infected tissue and irrigation with an antibiotic regi-
men tailored to treat the responsible pathogen. Furthermore,
instrumentation is necessary to bridge the large bony defects
and stabilize the spine. Indeed, fusion with graft and internal
fixation for refractory pyogenic discitis and vertebral osteo-
myelitis has been shown to be efficacious in resolving infec-
tion, restoring functional mobility, and reducing pain™*"***".

An important limitation of the present study is that it is a
retrospective analysis. It should be considered that most of the
surgical cohort comprises patients presenting complications

of their infection and/or inadequate response to the conserva-
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tive therapy. Both groups are difficult to compare, especially
because conservative therapy was recommended in cases ei-
ther presenting with mild manifestation of symptoms or with
severe presentation as on the contrary harboring contraindi-
cations for surgery. It is to mention that there are some differ-
ences affecting the location of infection and severity of the
disease. Nevertheless, the aim of this study is to provide an at-
tempt of comparison between the different groups. The Time
of surgery was measured from admission to our institution.
Actually, it would be better to compare patients from onset of
their symptoms than rather from admission. But the onset
was very variable in both patients collective and could not
evaluated in all cases. In addition, it should be considered that
the evaluation of QOL might be influenced by comorbidity
and even by social aspects and financial situation. Despite
these limitations, patients in the early surgical group revealed
a much better QOL. Furthermore, it will be interesting to
know how the QOL in these patients was before the manifes-
tation of the spinal infection. A prospective study is necessary
to validate the obtained results of our study and to mitigate
the occurrence of potential unidentified confounders and se-
lection bias. Hence, over interpretation of the data must care-
fully be avoided. Since surgeons prefer to perform early sur-
gery on patients with neurological deficits in order to relieve
the pressure causing by SEA, we cannot exclude that the inclu-
sion of these patients may elevates the better profile of early

surgery.

CONCLUSION

The results obtained within this study demonstrate a bene-
ficial impact of early surgical treatment of SEA within 12
hours after admission on both the neurological status and the
QOL in affected patients. An important prognostic factor of
good clinical outcome in our investigated cohort was the ini-
tial neurological status. Conservative therapy seems to be in-

ferior to surgical therapy.
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