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Abstract

Introduction: Spinal epidural abscess is uncommon but potentially debilitating infection. Delay in early diagnosis may be associated
with increased morbidity and mortality despite recent advances in medicine.

Aim: To present the clinical course and outcome of treatment of spontaneous spinal epidural abscesses.

Materials and methods: Thirty-four patients (20 men and 14 women) with clinical, neuroimaging and/or histological data for
spinal epidural abscess were treated at the Clinic of Neurosurgery at St George University Hospital, Plovdiv, Bulgaria, for the period
2009-2018.

Results: The average age of patients was 62 years (21-76 years) and the ratio of men to women was 1.4:1. All patients (100%) presented
with vertebralgia, 13 patients (38.2%) had additional radiculalgia, and 10 patients (29.4%) presented with sensory or motor deficit. The
duration of complaints varied from 4 to 180 days. At hospital admission, only 9 patients (26.4%) had intact neurological status. The most
common localization of the spinal epidural abscess was in the lumbar and lumbosacral area (52.9%), concomitant spondylodiscitis was
present in 31 patients (91.2%). Twenty-four patients (70.6%) underwent emergency surgery within 24 hours, and the rest had planned
surgery. Decompressive interlaminotomy or hemilaminectomy was performed in 9 patients (26.5%). The remaining 25 patients (73.5%)
underwent laminectomy, in 15 patients (44.1%) it was combined with posterior pedicle screw fixation. After the treatment, 23 patients
(67.6%) had a good outcome, the remaining 11 (32.4%) had a poor outcome, and 3 patients died (8.8%).

Conclusion: In patients with spinal epidural abscess, emergency surgery is the treatment method of choice. It allows decompression of
neural structures, correction of the spinal deformity, segmental stabilization and rapid mobilization of patients.
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INTRODUCTION

to increase due to population aging, increased surgical

activity, and intravenous drug use.!”> Nowadays, despite
The spinal epidural abscess (SEA) was first described by  the advances of modern medicine and the pharmaceutical
G. B. Morgagni in Venice in 1761. This rare but serious industry, the outcome can still be poor or even fatal, with
infectious disease has an incidence rate of 0.2 to 2.8 cases  mortality rates remaining relatively high ranging from
per 10,000 hospital admissions per year, with a tendency  15% to 23%.1*

Copyright by authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-BY 4.0), ! PENSUE-
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. °

482

Folia Medica



Surgical Treatment of Spontaneous Spinal Epidural Abscesses

Spontaneous or (unrelated to medical manipulations,
surgery or spinal injuries) SEAs have an incidence rate of
0.8 cases per 100,000 people. They are classified as primary
(PSEA) or secondary spinal epidural abscesses (SSAE). The
PSEAs result from hematogenous dissemination from an
infectious focus elsewhere in the body, directly into the
spinal epidural space, whereas the SSAEs are caused by ad-
jacent spontaneous spondylitis or paravertebral abscess.>®

Risk factors for the onset of SEA are suppressed immu-
nity, due to acquired immune deficiency syndrome (AIDS)
or immunosuppressive therapy after organ transplantation,
diabetes mellitus, alcohol addiction, neoplastic and syste-
mic inflammatory diseases.

AIM

The aim of this study was to examine the epidemiology,
risk factors, etiology, clinical manifestation, localization,
paraclinical studies, surgical treatment, and outcome in
spontaneous SEAs in order to facilitate early diagnosis and
adequate treatment.

MATERIALS AND METHODS

We conducted a retrospective analysis of 34 patients (20
males and 14 females), between 21 and 76 years of age
[57.647+13.172 CI 95% (53.048-62.246), median 62,
p=0.0286], with spontaneous SEA, treated between 2009
and 2018 at the Clinic of Neurosurgery in St George
University Hospital, Plovdiv, Bulgaria. All patients were
preoperatively diagnosed by magnetic resonance imaging
(MRI) and/or computed tomography (CT). The diagnosis
was confirmed during the surgery. The patients’ case histo-
ries, clinical presentation, paraclinic, imaging, and opera-
tive protocols were investigated. Attention was paid to the
initial symptoms, clinical presentation at admission, con-
comitant diseases, localization and number of segments
affected, laboratory parameters, microbiological results,
timing and type of surgical intervention. Fever was consi-
dered important when the axial temperature was >37.8°C.
The severity of pain was evaluated using the Denis scale,
the degree of myelopathy was assessed by the Frankel scale,
and the degree of disability - by the modified Rankin Scale
(mRS). The stage of the disease in each patient at admis-
sion was retrospectively classified according to the Heus-
ner criteria.” Stage I — presence of vertebralgia only, stage
IT - vertebralgia and radiculopathy, stage III - motor and
sensory deficits and pelvic reservoir dysfunction, and sta-
ge IV — paralysis. Regarding the blood tests, attention was
paid to the leukocyte count, erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) level. All collected data
were analyzed to evaluate the possible correlation with the
disease outcome and to determine their prognostic value.
The outcome of the disease was evaluated on a 5-point scale
suggested by Kumar and Hunter, as follows: 1. Complete

recovery of the neurological deficit; 2. Ability for self-care
without pelvic-reservoir disorders; 3. Self-care with sup-
port with or without sphincter disorders; 4. Quadriplegia/
paraplegia or severe quadriaparesis/paraparesis keeping
the patient to bed; 5. Death.

For the purposes of the statistical analysis, Grades 1 and
2 were grouped as a ‘good outcome’ and grades 3-5 as a
‘poor outcome’!? A chi-squared test was used to compare
categorical data, a non-parametric Mann-Whitney U test
was used to compare variables, grouped in rank scales, and
a t-test - for normally distributed data. The bilateral signifi-
cance level was set at p <0.05.

RESULTS

The current study established that the incidence of SEA

Fig. 1. A patient with PSEA on the level of T2-T8. A) Sagittal T1
MRI shows an isodense lesion lesion at the level of T2-T8 (ar-
rows); B) Sagittal T2 MRI demonstrates epidural abscess in the
affected segments (arrows); C) Axial T2 MRI shows the dorsal
localization of the abscess (black and white arrows) which com-
presses the spinal cord (white arrow).

Fig. 2. A patient with spontaneous spondylodiscitis and SSEA
at the level of L4-L5. A) Sagittal T1 MRI shows spondyloliscitis
and ventrally located paravertebral abscess (arrow) and epidural
abscess (white arrow); B) Saggital T2 MRI visualizes ventrally lo-
cated spinal epidural abscess (arrow).
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was 0.005% or 0.5 per 10,000 hospitalizations, while based
on the number of surgically treated patients it was calcula-
ted to be 0.3% or 3 per 1,000 hospitalizations.

Only 3 patients (8.8%) from our series were diagnosed
with primary SEAs because the infection was restricted
only to the spinal epidural space (Fig. 1). The remaining 31
(91.2%) were calssified as secondary SEAs due to the pre-
sence of adjacent spondylodiscitis with or without a para-
vertebral abscess (Fig. 2).

The demographics and clinical data for the patients are
presented in Table 1.

In all patients the disease debuted with vertebralgia, in

Table 1. Basic demographic and clinical data of patients with SEA

13 patients (38.2%) experienced radiculopathy symp-
toms and 10 patients (29.4%) suffered from sensory or
motor deficit. The period from the onset of disease to its
diagnosis ranged from 4 to 180 days [mean — 49.85+47.846;
CI 95% (33.149-66.557), p<0.0001].

Upon admission, only 2 patients (5.9%) were in stage I, 6
patients (17.6%) - in stage II, 20 patients (58.8%) - in stage
111, and 6 patients (17.6%) in stage IV with central paraple-
gia/quadriplegia. Pelvic reservoir dysfunction was present
in 15 patients (44.1%), and in 13 patients (38.2%) the axial
temperature was >37.8°C.

In 6 patients (17.6%), the leukocyte count was normal,
while in the rest it was slightly increased — with an aver-

Parameter

Number of patients (%)

Average age (years)

62 (21-76)

Ratio Male/Female

20/14 (58.8:41.2)

Concomitant diseases:

Diabetes mellitus 9 (26.5)
Liver disease 2(5.9)
Kidney failure 1(2.9)
Oncologic disease 1(2.9)
Arterial hypertension 14 (41.2)
Bronchopneumonia 1(2.9)
Inflammatory diseases 4(11.8)
Tuberculosis 4(11.8)
Clinical presentation at admission:

Stage I 2(5.9)
Stage 11 6 (17.6)
Stage III 20 (59.9)
Stage IV 6 (17.6)

Laboratory results:

Leucocyte count (x10%/1)

Erythrocyte sedimentation rate (ESR; mm/h)
C-reactive protein (CRP; mg/l)

13.65 (11.967-15.333)
79.67 (70.023-88.33)
104.79 (84.257-125.33)

Time from disease onset to diagnosis (days):

49.85 (33.149-66.557)

Localization of SEA:

Cervical 2(5.9)
Thoracic 13 (38.2)
Thoraco-lumbar 2(2.9)
Lumbar 16 (47.1)
Lumbosacral 2(5.9)
Distribution of the epidural abscess (segments): 2 (2-7)
Type of the spontaneous SEA:

Primary 3 (8.8)
Secondary (associated with spondylodiscitis) 31 (91.2)
Isolated microbiological agent:

Staphylococcus aureus 12 (35.3)
Coagulase-negative staphylococci 3(8.8)
Escherichia coli 1/2.9
Pseudomonas aeruginosa 1/2.9
Mycobacterium tuberculosis 4/11.8
None isolated 13/38.3
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age of 13.2x109/1 (4.50-24.86) (Table 1). In all patients, the
ESR was significantly increased — with an average of 84.50
mm/h (ranging from 10 to 120) (Table 1). Only one patient
had normal CRP but he was prevoisly treated for bron-
chopneumonia. In all other patients, it was significantly
increased — with an average of 97.5 mg/1 (ranging from 10
to 267) (Table 1).

The most common localization of SEA in our series was
in the lumbar and lumbosacral regions - 18 patients (53%),
followed by thoracic - 13 patients (38.2%). Primary SEAs
were equally distributed between the cervical, thoracic and
lumbar regions. In 25 patients (73.5%) two levels were af-
fected, in 6 patients (17.6%) — three levels, and the other
three patients — 5, 6 and 7 levels were affected, respectively
[mean - 2.5 £ 1.187; CI1 95% - (2.086-2.91; median - 2 (2-
7)] (Table 1).

Only 3 patients (8.8%) had positive serological tests.
The causative agent of SEA from the extracted materials
during surgery (bone, disc, and pus) was isolated in 21 pa-
tients (61.8%) (Table 1). Staphylococcus aureus and Coagu-
lase-negative staphylococci were the most common agents
that caused SEA in our group - 100% of primary and
38.7% of secondary SEA. The second most frequent were
the cases caused by Mycobacterium tuberculosis (11.8%).
The microbiological study did not isolate the causative
agent in 13 patients (38.3%).

Arterial hypertension and diabetes mellitus were the
most common concomitant diseases in 14 (41.2%) and 9
(26.5%) patients, respectively. Other concomitant diseases
were inflammatory diseases and tuberculosis in 4 patients
each (11.8%), liver disease in 2 patients (5.9%), kidney
failure, lung failure and cancer in one patient each.

In 18 patients (52.9%), the cause of the spinal infection
remained unknown. In the remaining 16 patients (47.1%),
the cause was uncertain, except for 4 patients with proven
tuberculosis and 6 patients with inflammatory diseases
with an identical microbiological agent.

In 24 patients (70.6%), emergency surgery was perfor-
med within 24 hours due to an impaired functional status
(Karnofsky 30-40), severe pain (Denis P4/5 and P5/5), and
a pronounced and/or rapidly progressing neurological de-
ficit.

In all operated patients, we used a posterior or a pos-
terolateral operative access. The purpose of the surgical tre-
atment was to achieve decompression of neural structures,
removal of necrotic tissue, and evacuation of the epidu-
ral abscess or granulation tissue. In 9 patients (26.5%), in
whom the clinical picture was lumbar radiculopathy alone,
debridement and decompression of the affected nerve and
cauda equine were performed by interlaminotomy on one
or more levels. In cases with pronounced narrowing of the
spinal canal and compression of medulla spinalis or cauda
equina from the present epidural abscess, we performed a
hemi- or laminectomy. We performed this intervention in
25 patients (75.8%). In these cases, in order to avoid in-
stability of the affected segments, a posterior pedicle screw
fixation was also performed in 15 patients (45.6%) (Fig. 3).

Fig. 3. A patient with primary SEA at the level of C5-Th2. A)
Preop- erative sagittal T2 MRI visualizes left posterolateral puru-
lent collection form C5 to T2 (arrows); B) Postoperative sag- ittal
T2 MRI demonstrates evacuation of the abcess and decompres-
sion of the spinal cord; C) CT 3D reconstruction shows the per-
formed posterior screw fixation.

The remaining 9 patients refused instrumentation.

The antibiotic therapy was administered in accordance
with the results from the microbiological examination and
when they were sterile, an intravenous administration of a
combination of broad-spectrum antibiotics for 14 days was
prescribed, followed by oral antibiotic administration for
4-6 weeks.

The average hospital stay of patients ranged from 8 to 97
days [mean - 32.225+19.15; CI 95% (25.203-39.249); me-
dian 27, p>0.10].

Good outcome was achieved in 23 patients (67.6%),
while the remaining 11 (32.4%) had poor outcome. Three
patients died (8.8%) due to uncontrolled sepsis, multiple
organ failure (n=2) or brainstem ischemic stroke. The sta-
tistical analysis found that the patients’ functional status at
admission (p=0.023), degree of disability (p=0.021), num-
ber of segments affected (p=0.041), average CRP values
(p=0.039), and time to surgery (p=0.010) significantly in-
fluenced postoperative outcome (Table 2).

DISCUSSION

Spinal epidural abscess can occur in any age group, but it
is more common in patients between 50 and 70 years of
age and in males.*!! In our series, the 50-70 age group was
the largest (79.4%), confirming that it is the most vul- ne-
rable age. Although significantly smaller, the group of pa-
tients under 50 (20.6%) indicates that the young patients
can also be affected by this devastating disease. The distri-
bution of males and females in our series (58.8%:41.2%) is
in line with the findings of two extensive meta-analyses by
Reihsaus et al. and Arko et al.#!? Unlike Chen et al., our
analysis found no significant importance of age for treat-
ment outcomes (p=0.646).'>

According to the literature, one of the most common
risk factors for the occurrence of SEA is diabetes mellitus,
with a frequency ranging from 15.4% to 35.6%.”%!>!4 Dia-
betes mellitus was present in 9 of our patients (26.5%), but
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Table 2. Analysis of the outcome of disease in patients with SEA

Good result Poor result

(n=23) (n=11) pvalue
Mean age (years) 63 (21-76) 62 (39-70) 0.646
Gender
Male 13 (56.5%) 7 (63.6%) 0.698
Female 10 (43.5%) 4 (36.4%)
Type of the spinal epidural abscess
Primary 1(4.3%) 2 (18.2%) 0.318
Secondary 22 (95.7%) 9 (81.8%)
Time from onset of disease to diagnosis (days) 55 (35.23-75.90) 37.91 (4.61-71.20) 0.322
Diabetes mellitus 5(21.7%) 4 (36.4%) 0.373
Neurological deficit
Stages I - 1II 7 (30.4%) 1 (9%) 0.190
Stages 111 - V 16 (69.6%) 10 (91%)
Febrility 9 (39.1%) 4 (36,4%) 1,000
Functional stage (Karnofsky) 50.43+14.295 39.09+9.439
30 - 40 points 9(39%) 7 (63.4%) 0.023*
50 - 70 points 14 (61%) 4 (36.6%)
Severity of pain (Denis)
P2 0 1 (9%)
P3 5(21.7%) 0 0.212
P4 16 (69.6%) 9 (82%)
P5 2 (8.7%) 1 (9%)
Disability grade (mRS)
Grade 2 5 (8.7%) 0
Grade 3 5(27.8%) 1 (9%) 0.021*
Grade 4 9 (39.1%) 5 (45.5%)
Grade 5 4 (17.4%) 5 (45.5%)
Myelopathy stage (Frankel; n=16)
A 0 2 (28.6%)
B 2 (22.2%) 2 (28.6%) 0.052
C 2 (22.2%) 2 (28.6%) ’
D 4 (44.4%) 1 (14.2%)
E 1 (11.1%) 0
Localization
Cervical 1(4.3%) 1 (9%)
Thoracic 8 (34.8%) 5 (45.5%) 0391
Thoraco-lumbar 0 1 (9%) ’
Lumbar 13 (56.6%) 3 (27.2%)
Lumbosacral 1 (4.3%) 1 (9%)
Number of affected segments
2 segments 20 (87%) 5 (45.5%) 0.041*
>2 segments (3-7) 3 (13%) 6 (54.5%)
Leucocyte count (average value; x10°/1) 12,9 (4.5-24.86) 14.7 (8.79-22.00) 0.075
ESR (average value; mm/h) 83 (23-120) 86 (10-116) 0.657
CRP (average value; mm/l) 88 (10-267) 105 (67-240) 0.039*
Infectious agent
Staphylococcus aureus 7 (30.4%) 5 (45.5%)
Mycobacterium tuberculosis 3 (13%) 1 (9%)
Coagulase-negative staphylococci 3 (13%) 0 0.686
Escherichia coli 1 (4.3%) 0
Pseudomonas aeruginosa 1 (4.3%) 0
None isolated 8 (34.8%) 5 (45.5%)
Timing of surgery
Surgery within 24 hours 13 (56.5%) 11 (100%) 0.010*
Surgery from 24 hours to 72 hours 10 (43.5%) 0
Hospital stay (days) 27 (15.93-38.62) 32 (23.47-41.13) 0.484
*p <0.05
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unlike the findings of Chen et al,, it was not significant for
the outcome of treatment.!

Tangetal. reported that the duration of symptoms before
hospitalization varies from 1 to 180 days, but most authors
consider it to be in the range of 1 day to 2 months.>!>16
The delay in diagnosis is due to the lack of specific initial
symptoms that resemble degenerative disease, inconsistent
presence of fever and attempting conservative treatment
without imaging diagnostics.!” This leads to the progressi-
on of SSEA and neurological deficit, as found in 26 of our
patients (75.6%), as well as impairment of their functional
status and degree of disability. The latter two indicators
have a statistically significant effect on treatment outcomes
(p=0.023 and p=0.021).

The time between symptom onset and diagnosis in our
patients ranged from 4 to 180 days, with an average of 30
days [mean - 49.853+47.845; CI 95% (33.149-66.557);
p<0.0001]. It is noteworthy that for the three patients with
PSEA, this period was significantly shorter - 4, 7, and 12
days, respectively, due to the faster development of a neuro-
logical deficit from the directly developing infection into
the spinal epidural space.

The classical triad of vertebralgia, temperature >38°C
and a progressive neurological deficit is often associated
with SEA.® Unfortunately, it is present in the clinical pre-
sentation in 33-40% of the cases, which is confirmed by the
38.2% we found, contributing to the delay of diagnosis.®!

Our study confirms that MRI is the diagnostic tool of
choice for suspected SEAs.2* It allows complete visualiza-
tion of the spine, neural structures and infectious lesions in
all of its anatomical compartments (vertebrae, paraverte-
bral and epidural space). In PSEA, there is no involvement
of bony and paravertebral structures. The abscess is mainly
localized in the dorsal epidural space, due to the wider pos-
terior spinal epidural space and venous plexus in this area,
which is confirmed by our results.*!! In SSEA, in addition
to a purulent collection, located predominantly ventrally,
the classical MRI findings for spondylodiscitis are typical
(low signal from the affected vertebral bodies and destruc-
tion of their end plates in T1 sequence, and in T2 sequen-
ce - high signal from the affected body and disk).'® Du-
ring the progression of the disease, the infection spreads
throughout the spinal epidural space, both in the affected
segments and in the vertical direction, due to the lack of
anatomic resistance.!>'*!8 An increase in the number of
affected segments shows a statistically significant negative
effect on the postoperative outcome (p=0.41).

There is no consensus on the most common localizati-
on of SEAs. In the study of Khan et al., PSEAs are located
equally in the cervical, thoracic and lumbar spine, whereas
in the study of Ptaszynski et al. they are more common in
the lumbosacral spine (66.6%).%” The anatomical distribu-
tion of PSEAs in our group overlaps the findings of Khan
et al.% In the meta-analysis by Arko et al., out of a total of
1,099 patients with a SEA, the involvement of the lumbar
spine was in 48%, and of the thoracic - in 31%, which is
similar to our findings of the localization of SSEA - 48.5%

in the lumbar spine and 38.7% in the thoracic spine.!? Our
analysis showed that the localization of SEA did not signifi-
cantly affect treatment outcomes (p=0.391).

The world literature lacks randomized multicenter stu-
dies of the results of the different types of SEA treatments,
therefore there is no consensus on the therapeutic strate-
gy. In two meta-analyses for the period 1954-1997 and for
the period after the year 1999, the advantage of the surgical
methods in combination with the administration of antibi-
otics was found, in 89% and 60%, respectively.®!2

Most authors accept that emergency surgical interventi-
on is needed to avoid or eliminate debilitating neurological
deficit, immediately after the diagnosis of SEA, which in
our study is significantly related to postoperative results
(p=0.010).121°

Like most authors, we also used posterior operative
approaches that allowed good decompression and debri-
dement of infected structures. To prevent future instabili-
ty, we also used instrumentation with titanium implants,
which did not increase the recurrence of infection.?

Our study confirmed that the most common cause
of SEA is Staphylococcus aureus, although our findings
(30.4%) are significantly less than those reported in litera-
ture (63.6%-66.4%).%12 The type of infectious agent did not
affect the outcome of treatment (p=0.686). The high per-
centage of patients (34.8%) in whom no causative agent was
isolated, in our opinion was due to the chronic phase of the
infection in our patients, as well as the inadequate collecti-
on of material and relatively long transportation times.

The major problem with SEA is not the treatment but
the early diagnosis prior to development of severe neurolo-
gical symptoms.* The duration and severity of the neurolo-
gical deficit in SEAs complicate the prognosis.*!8 About 1/3
of the surviving patients have an unfavourable neurological
status, which is primarily due to incorrect or delayed diag-
nosis.2** Our study makes no exception to this - 32.5% of
our patients had poor outcome, which was not significantly
correlated to the time to diagnosis (p=0.322), and with the
stage of the disease (p=0.190).

CONCLUSION

A large proportion of patients with SEA do not receive ear-
ly diagnosis and timely treatment due to the nonspecific
initial clinical symptoms. Clinicians need to suspect the di-
sease in patients with vertebral pain in all segments of the
spine, with or without history of fever of febrile episodes,
with paraclinical data of leukocytosis, accelerated ESR and
increased C-reactive protein, especially in people suffering
from diabetes mellitus or other concomitant diseases. Mag-
netic resonance imaging is essential for the early diagnosis,
before progression of irreversible neurological deficit. The
surgical treatment in these cases allows maximal recovery
with minimal hospital stay. In cases with instability of the
affected segments, spinal instrumentation provides the ne-
cessary stabilization and avoids prolonged immobilization.
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Important prognostic factors for the treatment outcome are
timely surgery, average CRP values, functional status and
degree of disability upon admission, and the number of af-
fected segments by the SEA.
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Pe3tome

BBegeHue: CrnuHanbHblil 9NNy pPaIbHBII a6CLiecC ABAETCS PEfKUM, HO HOTEHIMATbHO MHBAIMAN3UPYIOLMM MHPEKIMOHHBIM 3a-
6orneBaHueM. 3ajiep)KKa paHHel AMarHOCTUKY MOXKeT ObITh YpeBaTa MOBBILIEHHOI 3a00/1eBaeMOCTDIO ¥ CMEPTHOCTDBIO, HECMOTPSI Ha
MOC/IeIHIE TOCTUXKEHUA B 00/1aCTV MEIUIVHbI.

ueﬂb: HpeﬂCTaBI/ITb KIMHNYECKOE TEIECHNE V1 PE3YNbTAThI JI€YE€HNA CIIOHTAHHDBIX CIIMTHA/IPHBIX SNy PaTbHBIX a6cueccos.

Martepuanbl n meToabl: Tpuanars derbipe nanuenTa (20 MY>KUUH 1 14 SKeHIINH) ¢ KTMHNYECKUMH, HeIfPOBU3Ya/IbHBIMU U / VI
TUCTOTIOTMYeCKUMI JAHHBIMIA II0 IIOBOZY CIIMHAIBHOTO 3MUAYPATbHOrO abcliecca IIPOLUIN KYPC IeYeHIs B KIMHIKe HellpOXIPYPIUu
mpy YHUBepcuTeTcKolt 6ompHune ,CB. Teopru, r. Ilnosaus, bonrapus B mepuog 2009-2018 .

Pe3synbratbl: CpenHuit BO3pacT MalyMeHTOB COCTaBWI 62 rofia (21-76 jieT), a COOTHOILIEHVe MY)XYIH ¥ XXEHIIMH cocTaBuio 1.4: 1.
Bce manyents! (100%) nmenu Beprebpariio, 13 (38.2%) maumeHTOB TaKKe MMeIN pajuKyIanruio, a 10 manyentos (29.4%) nmenn
CEHCOPHBIN WM MOTOPHBI Aeduuut. IIpono/sKuTebHOCTD kanob Bapprposana oT 4 go 180 gHeit. ITpy rocnuTanusanym ToabKo
9 manmeHToB (26.4%) MIMenM HEBPOJIOTMYeCKMil HeBpesuMblil craryc. Hanbornee pacnpocTpaHéHHas JIOKaIM3alys CIMHAIBHOIO
SMUYPaIbHOTO abcriecca OblIa B MOACHIYHOM Vi TIOACHIYHO-KPECTIIOBOM OTAienax (52.9%), COIyTCTBYIOIIT CIIOHVITTOUCIINT OBIT
obHapyxeH y 31 manmenTa (91.2%). [IBaguars detbipe namyenTa (70.6%) mepeHecnn SKCTPEHHYIO Ollepaliio B TeyeHye 24 4acos, a
OCTa/IbHbIE TIePEHeC/IN ITTAHOBYIO Oepanyio. JJeKoMIIpeccBHAA MHTEPIAMIHIKTOMMA ¥ XeMIIAMUHIKTOMILA ObIIN BBITIOTTHEHBI Y 9
manmeHToB (26.5%). Y octanpHbIX 25 nanueHTos (73.5%) 6bUIa IpoBeieHa TaMUHIKTOMMSA, @ y 15 maiueHToB (44.1%) oHa codeTanach
¢ puKcalyeit 3aiHero NefuKy/IApHOro BuHTa. ITocre nedenns y 23 manueHToB (67.6%) ObUIM XOpolie pe3yabTaThl, y OCTalbHbIX 11
(32.4%) OpLny 1IOXME Pe3y/IbTaThl, a 3 manyenTa ymepin (8.8%).

3ak/oueHne: Y manyeHToB CO CHMHAIbHBIM SIMUAYPaTbHBIM abCLecCOM SKCTPEHHas OIlepalis ABIACTCH IPENNOYTUTEIbHbIM
METOZIOM JIedeHMA. DTO MO3BOJIAET JJEKOMIIPECCUY HEPBHBIX CTPYKTYP, KOppeKLuy AedopMaluy IO3BOHOYHMKA, CETMEHTAPHYIO
CTa6GUIN3ALMIO 1 CKOPYIO MOOWMIN3ALNIO TALIEHTOB.
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