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Henp. Yayumiuth pe3yabTaTbhl XMPYPrUYECKOTo JIeUeHMsI MalMEHTOB CO CMMHAIBHBIMU SMUAYPATbHBIMU
abcueccamu.

Marepuan n MeToabl. XUpypruueckoe ynajeHue CIIMHAIBHBIX STTUIYPATbHBIX aOCIIeCCOB, BKITIOUAIOIIee MH-
TePIAMUHIKTOMUIO ¢ TIPUMEHEHMEM BaKyyM-IpPEHUPYIOIIe CUCTeMBI, ObIJIO BHIMOJIHEHO 5 manueHTaM. MenuaHa
BO3pacTa MalueHTOB cocTaBmia 58 [52; 64] jer, MyxXcKoro mojia Obi1o 3 4yenoBeka, xeHckoro — 2. Ilpu mocty-
IJICHUM ObLT M3yYyeH HEBPOJIOTMUECKUIA CTATyC, BBITTOJIHEHBI JJAOOpaTOpHbIE, OAKTEPUOJIOTMYeCKHe U MHCTPYMEH-
TaJIbHBIE METOIBI MCCIICAOBAHUS (KOMITbIOTEpHAs] M MarHUTHO-PE30HAaHCHAasI ToMorpadusi, OCTeOCHIMHTUTpADUS).
WHTeHcuBHOCTD 00J1€BOr0 CHHAPOMA OIPEAeIsUIM 110 Bu3yaibHOU aHanoroBoil mkane (BAILL). Cencuc 6bu1 mmom-
TBEPXIECH Y 3 MalMeHTOB.

Pesyabrathl. [10710XUTENbHBI KIMHUYECKUI pe3yabTaT ObUT AOCTUTHYT y 5 MallMeHTOB. BhIpakeHHOCTb
00JIEBOTO CHMHIpOMA A0 JIeYeHMST M Ha 2-3-M CYTKM IIOCjie OIlepalluy 3HayuTeabHO cHu3miack ¢ 8,0 [8,0; 9,0]
6ayutoB mo 5,0 [4,0; 5,0] mo mkame BAIIl. Ha MOMeHT BEITMCKHU 00JIEBOM CHHIAPOM Y 4 IMAIlMEHTOB MPaKTUICCKU
MOJHOCTBIO PerpeccupoBall, OOHAKO y 1 malueHTa coxpaHsiaach Jierkast 00o1e3HeHHOCTh (4 6ajuta mmo mikajiae BAILLL)
B 00JIaCTH MOC/IEONepalMOHHOI paHbl. Y BCeX MallMEHTOB HAOMIOAAJICSl perpecc HeBPOJOrMueckoro neduuura:
yBeJIMUEHNE CUITBI M 00beMa aKTUBHBIX ABWIKECHUN B HUDKHUX KOHEUHOCTSX 10 4 6aioB, HOpManu3anus QyHKLIMA
Ta30BBIX OpraHoB. [TocieonepalmoHHo KudOoTUUECKO nedopMalviv MO3BOHOYHUKA HUA Y OTHOTO TallMeHTa He
6buT0. PeliauBa rHOMHO-BOCHIAJIMTENILHOTO TpOliecca, MOTPeOOBABIIIEro MPOBEACHUS MMOBTOPHBIX OINEpalvii, He
Habmoaanocb. HecMOTps Ha MOJOXUTENbHYIO HEBPOJOTMUECKYI0O CHUMIITOMATUKY, perpecc 00JeBOro CHHApoMa
M yBelTW4eHNe o0beMa aKTUBHBIX ABVDKEHUI, B aHAJTU3MPYEMOM TPYIIIe UMENCS OOWUH JIETAJbHBIM MCXOI BBHIY
KpaifHe TSDKEJIOTO CENMTHYECKOTO COCTOSTHUS TAllMeHTa ellle TIPY TOCTYTUIEHUH B CTallMoHap.

3akmoyenne. Pa3paboTaHHBIN CIOCOO XUPYPTrUUECKOTO JEYSHUST CIIMHANBHBIX SMUAYpPATbHBIX a0CILIeCCOB,
BKJIIOYAIOIIMNM MHTEPIAMUHIKTOMMIO Ha MPOTSKEHWM THOMHOTO oyara M YCTAaHOBKY BaKyyM-IpeHUpYIOLIeil cu-
CTeMbl, 00eCIIeYnBaeT aeKBaTHOE CaHUPYIOLee BO3AEHCTBIE, OBICTPYIO TMKBUIAIIMIO OTEKA TIPUIEKAIINX MATKUX
TKaHel, HeBpaJIbHBIX CTPYKTYP M Ka4eCTBEHHYIO perapaluio TKaHei.

Karouesvle crosa: cnunaavhblii snudypansHolll abcyecc, 6aKyymuas mepanus, OpeHUposanue, UHMepAamMuHIKmMo-
Mus, nosicHuunas 604b, HOCACONEPAYUOHHDIIL NepUoo

Objective. To improve the surgical treatment results in patients with spinal epidural abscesses.

Methods. Surgical removal of spinal epidural abscesses, including interlaminectomy using a vacuum-draining
system, was performed in 5 patients. The median age of patients was 58 [52; 64] years, 3 patients were males, 2
-females. On admission, the neurological status was studied, laboratory, bacteriological and instrumental methods of
examination (computed and magnetic resonance imaging, bone scintigraphy) were carried out. The intensity of the
pain syndrome was determined by the visual analogue scale (VAS). Sepsis was confirmed in 3 patients.

Results. A positive clinical outcome was achieved in 5 patients. The severity of pain before treatment and 2-3
days after surgery significantly decreased from 8.0 [8.0; 9.0] points to 5.0 [4.0; 5.0] on the VAS scale. On discharge,
pain in 4 patients had almost completely regressed, but 1 patient still had a mild pain (4 points on the VAS scale)
in the postoperative wound area. All patients had a regression of neurological deficit — an increase in the strength
and volume of active movements in the lower limbs up to 4 points, the normalization of the functions of the pelvic
organs. There was no postoperative kyphotic spinal deformity in any patient. Recurrence of inflammatory process,
requiring re-operations was not observed. Despite the positive neurological symptoms, regression of pain and an
increase in the volume of active movements in the analyzed group, there was one death due to the extremely severe
septic condition of the patient which had been already on admission.

Conclusions. The developed method of the spinal epidural abscesses surgical treatment, including interlaminectomy
throughout the purulent focus and the installation of a vacuum-draining system, provides adequate sanitizing effect,
rapid elimination of edema of the adjacent soft tissues, neural structures and high-quality tissue repair.
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Hayunas HOBHM3HA CTATbU
Pa3pabotan crmoco6 Xupypruyeckoro JieueHus CIIMHAIbHBIX SIUAYPaIbHBIX a0CLIECCOB C MCIIOJb30BAHMEM BaKy-
YM-TEpanuu, MoJOXUTENbHbIA 3((HEKT KOTOPOro 3aKjiovyaercsi B TOM, YTO MPOMCXOAMT OTTOK IHOMHOIO OTAessI-
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€MOTO ¥ MHTePCTUIINAIBHON KUIKOCTH U3 BCEX OTHEIOB THOMHOM MOJOCTH, YTO MO3BOJISICT TOCTUYD afeKBaTHOTO
CaHWPYIOILETO BO3ACMCTBYUS, OBICTPON JIMKBUIAAIIMM OTEKa MPUIIEXKAIINX MATKMX TKaHEH M HEBPAJIbHBIX CTPYKTYD,

KaYeCTBEHHOM penapainyu TKaHeH.

What this paper adds

A surgical technique of spinal epidural abscesses treatment using vacuum therapy has been developed, the positive
effect of which is that there is an outflow of purulent discharge and interstitial fluid from all parts of the purulent
cavity, which allows achieving adequate sanitizing effects, rapid elimination of edema of the adjacent soft tissues and

neural structures as well as high-quality tissue repair.

Introduction

Spinal epidural abscess (SEA) (ICD-10: G06.1)
is an inflammatory process in the epidural space, lo-
cated between the dura mater of the spinal cord and
the periosteum lined surface of the spinal canal [1].

Before putting into practice the neuroimaging
techniques (magnetic resonance imaging (MRI)
and computed tomography (CT)), about 50% of
patients (including 25% of those operated on) with
SEA died of the occurrence of trophoparalytic and
septic complications [2, 3].

Nowadays there are many causes of the SEA.
Various purulent foci: boils, subcutaneous abscesses,
panaritiums, phlegmons or purulent complications
of surgical interventions and penetrating injuries of
the spine and spinal cord are the infection source.
[3, 4]. Expressed venous anastomotic network of the
spinal canal tissues and visceral organs is a prereq-
uisite for anatomical hematogenous and lymphog-
enous penetration of the infection to the epidural
space from the primary suppurative focus. [3, 6].

SEA treatment, regardless of the severity
of clinical manifestations, should be carried out
as intensively as possible according to the sepsis
treatment regimen from the moment of patient’s
admission to hospital [2, 7]. Administration of
antibiotics, including modern ones, often leads to
the transition of epiduritis to a chronic stage [2].
The opinion about the demand for active surgical
intervention of the SEA was expressed as early as
in 1926 by W.E. Dendy [8].

Currently, surgical treatment of SEA includes
a classical laminectomy over the site of purulent
focus localization at one or several levels, removal
of purulent contents with subsequent drainage of
the wound [3, 9].

The disadvantage of the classical laminectomy
is the disturbance of the posterior support complex
structure. This is accompanied by instability of
the spine, especially in the lumbar region when
performing "fenestrated" laminectomy in extended
epiduritis, which in turn may lead to the risk of
postoperative kyphotic spinal deformity [10].

M.Yu. Goncharov et al. have developed
the surgical access to the epidural space through
translaminar openings or interlaminar windows
throughout the entire epiduritis zone. In the epidural
and subfascial space above the vertebral arches, the
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inflow-outflow washing system is installed in the
form of two hollow, single hollow polyvinyl chloride
tubes with perforations with the output of the ends
through the skin contraceptives to the aspirator
[11]. The disadvantage of this method is the high
risk of damage to the dural sack when installing the
inflow-outflow washing system through the epidural
space due to the presence of swelling of soft tissue
and neural structures. In addition, the method used
does not allow adequate drainage of intermuscular
and subcutaneous abscesses.

High-quality wound drainage plays an impor-
tant role in the treatment of any purulent process.
Not sanitized purulent effusions, poor growth of
granulations and poor cleansing of the postoperative
wound lead to relapses, repeated hospitalizations
and disability of the patient. Today, negative pres-
sure wound therapy (NPWT) is an innovative meth-
od of treating wounds of various etiologies [12, 13].

NPWT main positive effects are [14, 15]:

- Macrodeformation — reduction of the wound
area;

- Microdeformation of the wound bed tissue,
due to the porous structure of the sponge, which
in turn stimulates cell migration and proliferation,
enhances the local lymph and blood circulation, im-
proves transcapillary oxygen transport and increases
the rate of formation of young granulation tissue;

- Active evacuation of wound discharge, reduc-
ing interstitial edema, accelerating wound healing;

- Controlled maintenance and preservation of
a moist wound environment, stimulating angiogen-
esis, enhancing fibrinolysis and contributing to an
effective effect on tissue growth factors;

- Progressive reduction of bacterial contami-
nation of tissues in the wound area.

Reducing the degree of the operation trauma,
which does not lead to stability violation of the
supporting complexes of the spinal column, and the
introduction into practice of modern methods of
the suppurative focus debridement will help improve
the results of treatment in SEA patients.

Objective. To improve the surgical treatment
results in patients with spinal epidural abscesses.

Methods

There were 5 patients with SEA at the thoracic
purulent surgical department of Vitebsk Regional
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Clinical Hospital (ME “VRCH”), in 2017-2018;
their median age was 58 [52; 64] years, including
three men and two women.

On admission, general somatic, neurological
and local statuses were studied in all patients
(n=3), laboratory tests (general and biochemical
blood tests, urinalysis, coagulogram, C-reactive
protein, immunogram, plasma procalcitonin) and
instrumental methods of examination (X-ray of
the spine, CT and MRI of the lumbar spine, bone
scintigraphy, abdominal ultrasound (US) were
carried out.

Neurological examination of patients included
the study of the motor and sensitive areas, the func-
tion of the pelvic organs, as well as the severity of
pain syndrome on the visual analogue scale (VAS),
which was subsequently taken into account in the
postoperative period and at the time of patient’s
discharge from the hospital.

To exclude extraneural purulent processes,
patients were consulted by the following special-
ists: maxillofacial surgeon, otorhinolaryngologist
and gynecologist. Additionally, some patients were
examined by therapist, endocrinologist, neurologist,
rheumatologist and cardiologist.

Bacteriological analysis of the purulent contents
of the paravertebral abscesses, SEA was carried out
in the Republican Scientific and Practical Center
"Infection in Surgery" and the bacteriological lab-
oratory of the ME “VRCH”. Identification and
evaluation of the microorganisms’ sensitivity to
antibacterial drugs was performed using test systems
on the ATB Expression microbiological analyzer
(France) and using the method of standard paper
discs (Becton Dickinson (USA)). To determine the
sensitivity, the strips of «<bioMerieux» company were
used: ATB STAPH - for staphylococci, ATB STREP
- for streptococci, ATB PSE - for pseudomonads
(France). Also, the purulent contents of abscesses
were examined with BACTEC and GeneXpert for
the presence of M. tuberculosis.

All patients (n=5) were operated on by one and
the same team of surgeons according to the method
developed by us (notification of a positive result of
preliminary expert examination for the grant of pat-
ent for the invention No. a 20180015 (2018.01.18)
“Method of treating non-specific epiduritis with
paravertebral abscess”).

Surgery was performed under the endotracheal
intubation anesthesia with the patient’s face down
position.

After cleaning the surgical field in the projec-
tion of a purulent focus, the incision was made in
the skin and subcutaneous tissue along the posterior
midline. Laterally from the supraspinal ligament, the
fascia and muscles were dissected, preserving the
integrity of the supraspinal ligament bundle. Par-

aspinal muscles were skeletonized from the spinous
processes, the arms and the transverse processes on
both sides with the obligatory preservation of the
capsule of the facet joints.

During the operation, all paravertebral soft
tissue abscesses were opened and sanitized. In-
terlaminectomy was performed throughout the
purulent process with the excision of the yellow
ligament for revision of the epidural space, as well
as decompression of the dural sac and roots (Fig. 1).

During the revision of the epidural space SEA
was removed. Ultrasonic cavitation of fibrinous
overlays on the dura mater and in the area of
remote paravertebral soft tissue abscesses was
performed. The postoperative cavity was treated
with antiseptic solutions. Next, the hydrophilic
polyurethane sponge was placed paravertebrally
on one or both sides of the spinous process, de-
pending on the localization of soft tissue abscesses,
as well as in the zone of the interlaminectomy
performed. A perforated polyvinyl chloride (PVC)
drainage tube was passed through the thickness of
the porous material and fixed to it with a separate
suture (Fig. 2).

The perforated PVC drainage tube was taken
out through counter opening, fixing to the skin
with a separate suture. The edges of the wound
were sutured tightly for complete cavity pres-
surization, an aseptic dressing was applied (Fig.
3A, 3B).

The drainage tube was connected to the as-
pirator to create a permanent vacuum aspiration.

After 3-4 days, the wound was inspected. If
purulent contents were detected in the wound,
the growth of granulations was inactive, replace-
ment of the hydrophilic polyurethane sponge was
performed together with PVC tube. If purulent
discharge was not detected, the wound surface
actively granulated, the porous material with PVC
tube was removed, the bottom of the wound was
drained with a double-lumen medical multichannel
tube or Chaffin-Kanshin drainage. Drainage was
removed after 3-5 days.

Statistics

The analysis of the data obtained was per-
formed by nonparametric methods of research in
the program Statistica 10.0 and is represented by the
median, upper and lower quartiles Me [LQ; UQ)].

Results
Hospitalized patients (n=5) before the opera-
tion complained of persistent pain in the spine, the

severity of which on the VAS scale was 8.0 [8.0;
9.0] points.
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Fig. 1. Surgical access in the spinal epidural abscess.
(A — intraoperative image, B — scheme of the operation). 1 — spinous processes and supraspinal ligament,
2 — zone of interlaminectomy, 3 — yellow ligament, 4 — spinal epidural abscess.

While studying the neurological status, 1 patient
was diagnosed with the lower spastic paraplegia,
pelvic organs dysfunction by urinary and feces in-
continence, in 2 patients lower spastic paraparesis
was detected (3-4 points), in 1 patient neurological
deficit included hypesthesia along the way of L4-S1
spines on the right.

When performing MRI of the spinal column in
4 patients, SEA was detected at the lumbar level,
in 1 patient — at the lower thoracic and sacral parts
of the spinal column. Paravertebral abscesses were
found in 2 patients. In 1 patient, except for CEA,
the purulent spondylodiscitis with predominant
lesion of the intervertebral disc at the level of L4 -
L5 vertebrae was diagnosed on CT.

Leukocytosis was observed in the peripheral
blood — 13.17 [11.2; 15.5] x10%/1, with a shift of the

Fig. 2. The location of the hydrophilic polyurethane
sponge in the zone of interlaminectomy performed and
paravertebrally (scheme of operation). 1 — spinous
processes and supraspinal ligament, 2 — hydrophilic
polyurethane sponge.
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leukocyte formula to the left: stab neutrophils 6%
[4; 7], segmented neutrophils 75.2% [70.5; 79.1],
lymphocytes 13.4% [11.3; 15.0], accelerated ESR -
43.2 [34.1; 52.2] mm/hour. The body temperature of
patients was 37.4 [36.6; 37.8] °C see above, moder-
ate tachycardia was observed — 95-115 beats/min.

Sepsis was clinically confirmed in 3 patients.

During the microbiological study of biological
material obtained intraoperatively from the purulent
foci, in 3 cases S. aureus was isolated, in 1 — K.
pneumoniae. In 1 patient, the inoculation was sterile.
Tests for M. tuberculosis were negative in all 5 cases.

In the postoperative period, a positive clini-
cal result was achieved in 5 patients (100%). The
intensity of pain by 2-3 days after surgery had sig-
nificantly decreased to 5.0 (4.0; 5.0) points on the
VAS scale. On discharge, the pain syndrome had
almost completely regressed, however, 1 patient
had a slight pain on discharge (4 points) in the
postoperative wound area, which was due to the
presence of residual spondylodiscitis.

In the study group (n=3), the regression of the
neurological deficit was observed - an increase in
the strength and volume of active movements in
the lower limbs up to 3-4 points. None of patients
had the postoperative kyphotic spinal deformity.

Despite the active surgical tactics in the ana-
lyzed group, there was one lethal outcome. The
patient was hospitalized in a critical condition
with the following diagnosis: Extensive SEA of the
lower thoracic and lumbosacral spine. Diabetes
mellitus type 2, diabetic polyneuropathy, diabetic
nephropathy. Chronic renal failure, intermittent
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Fig. 3. The final stage of the operation. (A — intraoperative image, B — scheme of the operation).
1 — spinous process, 2 — transverse process, 3 — paravertebral abscess cavity, 4 — interlaminectomy zone,
5 — epidural space, 6 — dural sac, 7 — hydrophilic polyurethane sponge, 8 — PVC tube, 9 — fixing suture,
10 — counteropening, 11 — stitches on the skin, 12 — aspirator.

stage. Sepsis. Purulent resorptive cachexia. Bilat-
eral polysegmental pneumonia. Bilateral pleurisy.
RF1-2. Secondary myelopathy, inferior paraplegia.
Dysfunction of the pelvic organs - incontinence of
urine and feces. Antibiotic-associated enterocolitis.
IHD: cardiosclerosis. Paroxysmal atrial fibrillation.
Hypertension 11, risk 4. H IT A. NYHA FC 3.

Surgical treatment of SEA was performed
according to the above method with two-stage
debridement. In the postoperative period, rational
antibacterial, intensive detoxification and sympto-
matic therapy was performed. Positive neurological
dynamics and regression of the inflammatory process
according to MRI and CT data were registered. How-
ever, the intensity of manifestations of hypermetab-
olism did not decrease, purulent resorptive cachexia
progressed and the patient died on the 26 day.

Patients (n=4) were discharged from the hospi-
tal in a satisfactory condition. Weakness in the lower
limbs and fatigue was registered in 1 patient when
walking for a long time. On the control MRI after
1 and 3 months, signs of inflammatory processes
relapse and the formation of epidural cicatrices -
adhesions were not detected. Hospitalization for
re-surgical treatment was not required.

Discussion

The proposed method of SEA surgical treat-
ment, in contrast to the classical methods, has
several advantages.

Unlike the classical method, which includes
access to the epidural space by laminectomy, ac-
cording to our method, SEA debridement is carried
out through interlaminar windows, which does not
disturb the posterior spinal column support and does

not increase the risk of its severe postlaminectomy
deformity.

The use of a hydrophilic polyurethane sponge
and vacuum drainage of the wound allows achiev-
ing adequate sanitizing effect, quick elimination of
edema of adjacent soft tissues and neural structures,
high-quality tissue repair due to the fact that there
is a constant outflow of purulent discharge and in-
terstitial fluid from all parts of the purulent cavity
filled in with porous material.

Programmable debridement of purulent cavi-
ties allows controlling the degree of its purification
from purulent overlays and the course of the repair
process.

However, in case of the staged wound debride-
ment, the rules of asepsis and antisepsis should be
strictly observed to avoid nosocomial multi-resistant
microflora and superinfection occurrence in the
wound.

The use of ultrasound cavitation of the walls
of the wound cavity during the sanitation operation
contributes to the formation of granulation tissue,
and the soft treatment with ultrasound of the dural
sac removes residual fibrinous layers from the dura
mater without damaging it, which helps prevent
liquorrhea in the postoperative period.

Thus, the proposed version of the SEA surgical
treatment allows avoiding serious complications in
the spinal neurosurgery while treating inflammatory
diseases of the nervous system.

Conclusions
The method of surgical treatment of spinal

epidural abscesses developed and tested in the clinic
allows getting access to the epidural space without
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stability violation of the posterior anterior spinal
column complex, performing high-quality debride-
ment of the suppurative focus and completing repair
of the damaged structures of the spinal column.
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