Mnaoen Qsuapos. Jlymbdanua Ouckoea Xxepuus: KIUHUYHU ACNEeKMU U KOpenayuoHHU
3a6UCUMOCIU NPU ONEPaAmueHo aevenue. Jucepmayuonen mpyo. Meouyuncku yneeepcumem
- Bapna, 2020 2. Hzoamencku yenmop MY Ilnesen ISBN: 978-954-756-269-1




Boikos 1., Ouapos M., [lanos I., Mapuuues E., [lapreros A. Kvcnu pesynmamu om
OnepamueHoOmo edeHue Ha aymoainu ouckosu xepuuu. brarapcka Hepoxupyprus. 2015
op. 3, ctp. 16-18; ISSN: 1310-2206 — HsiMa aOCTpAKT.

BbJITAPCKO |
APYKECTBONO
HEBPOXHPYPIUS

OCHOBAHO
FOUNDED

BBJII'APCKA HEBPOXHUPYPI U
I'oJIHA 2015, Tom 20, broii 1-2

BULGARIAN NEUROSURGERY

YEAR 2015, VOLUME 20, ISSUE 1-2




OBuapoB M., . BeakoB, M. MunanenoBcku, H. Bacunes, 1. Jlyxnencku. Peyuousupauia
aymoéanna ouckoea xepuus. COopHUK goximand ot HamwonamHa koHeEpeHIUsS 10
HeBpoxupyprus, 2019, ctp. 16-20; ISSN: 1314-9466.

| —
bbJITAPCKO

APYXECTBO N0
HEBPOXWPYPTHA

OCHOBAHO
FOUNDED

BBJT'APCKA HEBPOXUPYPI A
FojunA 2019, Tom 24, Broii 1-2

BULGARIAN NEUROSURGERY

YEAR 2019, VOLUME 24, ISSUE 1-2

ISSN: 1310-2206




EvBensHWe

WHTpaMeoynapHWTe TYMODW Ca Hal-peikuTe CrIMHANHK HEOMNNasMik M npeacTagnasar 2-4% ot Tymopute Ha UHC u 20-30% ot
BCHYKM CMWHBNHW TyMOpWM. OT TAX € Hah-roasMa 4Yectota ca eneHguMOMWTE W acTpoUWMTOMMTE. HanpeabkeT Ha
MWUEPOXMDYDIMYHETA TEXHWMKE W BL3MOXHOCTTA 38 WHTPAONeDaTWBHO HEBDOMOHWTOPWDAHE CNOMAraT 3a NOCTWraHeTo Ha
MaKCUMaNeH ofem Ha PE3BKUMA ChC ChXPAHEHWE HA HEBPOGUIMONOrMHHUTE QyHKLKKM. Pagqkandara pesekuus ¢e acouqvpa c
ObNroCpOYHD NO-006p3 KAYECTED HAa XMUMBOT M N2-000pa NPeXMBREMICT.

Llen

OueHka Ha PEHHMTE NOCTONEPATHMEHW PE3YNTATH HA MHTERESHUWY OCBWECTEEHW N0 NOECH ENEHOMMOMK M BCTROLUMTOMM
{ MHTRaMEeOyYNapH K Ne3WK HA GunyM TepMUHane ) 3a nepwopa 2008 - 20M18r. OnuT Ja ce Hamepw kopenauwa Mexay obema Ha
NOCTUIHATE Pe3eKUMs, NOCTONEPATWBHMA HEBRONOMWMHEH CTATYC M W3NON3BaHATA OnepaTueHara TexHwka. Cropen npoyYsaHws
NOCNEAHaTa Ce CMATA 38 OCHOBEH (hakTop 3a paHHWTE NOCTONEPATWBHKW PE3YITATH,

MaTepWand W MeToOM

PeTpoCnekTWBEH &HAMNWE HA Pe3yNTaTWMTe OT NpoBedeHy 20Wo 73 onepaTMBHM WHTEpEeHUMW B YMBAN ,Ce. MeaH Punckn” aa
nepwopa 2008 — 2018 roguHa N9 NOBOA CHWHANHKA ENeHOWMOMK W acTpounTomMK. PaarnenaHi 6axa: nNpefonepaTtiBHETA W
NocToONepaTMBHATA 0BpasHa OMarHOCTWES, OLBHKATA HA HEBPONOMMYHKMA CTATYC B OMHAMWKE, PeaynTaTuTe oT MHTPAoNepaTMBHOTO
HEBPOMOHWUTOPWPANE, XMPYPrMYHWTE NPOTIKIAN U XMCTONOMMHHIMTE pesynTaT.

PeaynTam

Naunentute Baxa ouerenn na MMG (modified MeCornick scale) npe- n noctonepammero, karo 82.2% ot obwwma 6poit paarnegaHn
CNy4aM B PAHHWA NOCTONERATPVEESH Neprog ca De3 aHaquma guHamyka no OTHOWEHKWE Ha aueHkata no MMG ckanara, 8.9% ca c
enowasaHe W 10.9% ca ¢ nonobpedwe. B 3aBMcvmocT 0T 00ema Ha NOCTMIHATE pe3ekUMA pesynTaruTe 0Axa pasnpensneqi B TpM
rpynu: TotanHa - 43.8% |, cyGrotanHa — 12.4% v napuwanHa ( ekn. Buoncwa ) - 43.8%. Mpu 19 oT Teaw wHTEPBEHUMK KMma
WHTDAONERATUEHO HEBPOMOHUTOPMPpaHE. B npeoGnafaeawms NpoLeHT OT ChyvyauTe ¢ HEBPOMOHWTODWpaHe He ce Habniopasar
NPOMEHW B NPOCNEOABAHWTE NOKA3aTENM W CNe00NepaTWBHI ChbOTBETHO HE C& OTYMTAa CHIHMGHKAHTHD HEBPONOMMYHO YTEXHABAHE,
Mpw OBa cnyyasl BLNPEKW 3ana3paHe Ha OoDpWA CMIHAN WHTpaonepatkBHO 3a D-wave w mMMEP e oTyeTeHo crneponepartveHo
PasBUTHE Ha Texbk HEeBPOoNoryeH AedULMT B DAHHKA CNeaonepaTHeeH Nepwa.

3aknoueHne

C BRESXOAHETO HA CLEPEMEHHWTE TEXHONOTWW HA YITPA3BYKOBA ACMWPAUWA, nooob0pAEaHE HA ONEepaTMEHATAE TEXHMKA,
BLEEXKOAHETD HAE HEEDOMOHMTOPWREHE KATO DYTMHHA MPaKTWKA MpY WMHTEPEEHUMK CEBRP3AHW © WHTRAMEOYNApHWTE W Ha
TEPMUHANHMA KNy TYyMOPW, Ge NoBuwasa ofemMa Ha NocTHrHata pedekund. Boe nNo-4ecTo ce focTvra Ao TOoTanHa eKkcUM3nA,
KOATO HE & CEbP3aHa ChC 3HaYMMD BIOWAaBaHE Ha PYHKLUMOHANHOTO CLCTOAHKWE Ha MaUMEHTa CNenonepaTMBHO.

Peunanenpawa nymGanHa AMCKOBA XepHUA
Oeuapoe M., Bunkoe W., Mnanesoecku M., Bacuneer H., Oyxnexncku U.
YHUBEPCUTETCKA KNMHWKA NoO Heepoxmpyprus, YMBATN “O-p leopru Ctpanckun®, rp. Mneeex

JlymbanHara OUCKIBa XEPHWA & HaW-4YecTara MaTonorva NpyW MNagM M akTVBHKM Bb3DAacTHW XOpa. BbNpekn CNoXHWTE M HOBM
MMHUMENHO MHBA3MBHI XMPYDIMYHW TEXHWKW M 0OCTEK, peonepaums 3a peuravenpalla nymGanHa auckoea xepHws (pNax) He
Maxe fa ce naberne. pliaXx e B avanazora ot 5-25% B pasnuyHi Npoy4YBaHna. Lienta Ha ToBa NpoyyBaHe & Aa ce DUEHW YecToTaTa
Ha peunarBMpaLLmTe nymeanHm oMckosr xepHuy (NOX) cnen craHpapTHa auckerTomua (CH) M MuKpocKkoncka JuckerTomua (M),
MNpermenad ca PeTPOCNEKTUBHO ONEpaTMBHW NPOTOKONM 3a nepuopa 2012-2017 r. sa npoBeagHMTE  OnepaurK Ha nymeanHM
AWCKOBWM XEPHWK B KNWHWKATA N2 HEBPMXMMPYPrMA (YHHBEpCHTETCKA MHaronpadmnHa BonHuua 3a akTMeHO nesedne ,[-p Mecprm
Crpancin' B MNnesex). 582 nymBanHn AMCKEKTOMWY Ca BMNK M3BLPLLEHK OT €aWH HEEpOxMpypr. dnarvosata p/1lOX ce ccHoBasa Ha
Pa3BNTMETO HA HOBW CWUMMNTOMM W HAXOAKA HA MAarHWTHO-PE30HAHGHA [ kKOMNTbpHAa Tomorpadwa (MPT/KT), nokaseawm
CLEMECTUMK N3 Ha CBLOTD ﬂyMﬁﬂJ‘IHD HWBD KETD NbpEMHHAaTA nymﬁam—la OWUCKEKTOMWA. YecToTata Ha pelnoHvenTE Ce onpensna
4Ypes gea Broa TecToee chi-square tests W directional measures. G e nai-4ecTara npousdypa (498 nauneHTw), nocnengaqa o1
MO (31 naumenTi). KymynatveHaTa 4ecToTa Ha peconepaums 3a plliX e 7,5%. OT ofwwa Gpoi Ha peonepaunyTe 26 ca Mbxe
(59.1%0) u 18 ca xeHw (40.9%). HecToTata Ha peOnNepWpaHWTE Ca CbLOTBETHO 7,6% W 6,6% cnen CA w MA. Hectotata Ha
PeUVAMBMTE HE 8 3HAYMTENHD W CTATWCTMYECKW 3HAYMMO No-Bucoka npw Ch. YecTtotara Ha peuMOMBWTE B HAWWETO NpOYYBaHe e
7,5%, KOBTO ro NPaBK CPaBHWMD ¢ NOKasaTenuTe 5-25%, noknansaHi B NMTEPETYPaTa.

Peunameupawa nymbanHa 4UCKOBa XepHUS
Oeuapoe M., Bunkoe WU., Mnagenoeckn M., Bacuner H., Oyxnexncku U.
YHWBEDCWTETCKA KNWHWKA NO HEBpoXWpypraA, YMBAN “O-p Meoprv Ctpanckw®, rp. MNneeex
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Article

Postoperative sedation approach in elective craniotomy
patients

January 2003 - Anaesthesiology and Intensive Care 30(5):6-9

& Viliyan Platikanov - & Mladen Ovcharov

Overview Stats Comments Citations References (2) wes

Abstract

The authors present their experience with postoperative sedation and analgesia in
elective neurosurgical patients. The prospective study includes 39 cases, operated for
supra- and infratentorial tumors and intracerebral haematomas. The method includes
sedation with propofol(Diprivan - AstraZeneca) and analgesia with fentanyl for the first
24 hours postoperatively. During that time artificial ventilation is performed.
Neurologic, haemodynamic and respiratory parameters had been monitored. All the
patients recovered to complete conscience after termination of the infusion. No clinical
and postoperative complications have been detected.
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Platikanov V, Tzvetkov V, Purchev P, Marinova S., Petrov, Ovcharov M. Assurance of
adequate intubation conditions using not depolarising muscle relaxation drug rocuronium
bromide for neurosurgical anaesthesia. Anaesthesiology and Intensive Care, 2003, 30(2):
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Article

Assurance of adequate intubation conditions using not
depolarising muscle relaxation drug rocuronium bromide for
neurosurgical anaesthesia

January 2003 - Anaesthesiology and Intensive Care 30(2):23-27

£ Viliyan Platikanov - V. Tzvetkov - P. Purchev - Show all 5 authors - N. Petrov

Cverview Stats Comments Citations References (5) ves

Abstract

The authors propose their experience in preparing intubation conditions for
neurosurgery anaesthesia using not depolarising musscle relaxation drug with fast
onset - rocuronium bromide. Used clinical criteria for evaluation of intubation
conditions are jaw relaxation, vocal cords movements and diaphragmatical response
to intubation. The real conditions are scored by points. The authors confirmed, dosage
of 0.6 mg/kg BW is sufficient to ensure adequate intubation conditions in 60 to 80
seconds after i.v. administration of the drug in premedicated patients. There are not
allergic or side effects registered.
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Summary

Craniometric points are essential for orienting neurosurgeons
in their practice. Understanding the correlations of these
points help to manage any pathological lesion located on
the cortical surface and subcortically. The brain sulci and
gyri should be identified before cramiotomy. It 1s difficult
to identify these anatomical structures intraoperatively
(after craniotomy) with precision. The mamn purpose of this
study was to collect as much information as possible from
the literature and our clinical practice in order to facilitate
the placement of craniotomies without using modem
neuronavigation systems. Operative reports from the last five
years on cranial operations for cortical and subcortical lesions
were reviewed. All the craniotomies had been planned, using
four methods: detection of cramiometric points, computed
tomography (CT) scans'topograms, magnetic resonance
imaging (MEI) scans'topograms, and intraoperative real-
time ultrasonography (USG). Retrospectively, we analyzed
295 cranial operations. Our analysis showed that operating
on for cortical lesions, we had frequently used the first and
the second method mentioned above (118 patients), while
in cases of subcortical lesions, we had used craniometric
points, MRI scans/topograms and intraoperative real-time
USG as methods of neuronavigation (177 patients). These
results show that craniometric points are essential in both
neurosurgical procedures.

Key words: neuronavigation, craniometric points,
modern neuronavigation systems, CT/MRI, topograms,
intraoperative real-time ultrasonography (USG)

Introduction

Craniometric points are cranial landmarks from which
craniometric measurements can be taken.

Landmarks are anatomical structures used as points
of origin i locating other anatomical structures.
Craniometric points are essential cranial points that
orientate neurosurgeons in practice. The bramn sulci
and gyri could be identified before craniotomy. and this
makes 1t possible to approach any pathological lesion
located on the cortical surface or deep in the brain.
Precise identification of these anatomical structures
intraoperatively (after craniotomy) 1s difficult. so the
main objective of this study was to collect as much

J Biomed Clin Res Volume 11 Number 2, 2018
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RECURRENCE RATE OF LUMBAR DISC HERNIATION AFTER
STANDARD DISCECTOMY AND MICRODISCECTOMY: A 5-YEAR

STUDY

Mladen E. Ovcharov, Summary

Iliva V. Valkov,

Milan N. Mladenovski, Lumbar disc hermiation (LDH) 15 the most common

pathology in young people, as well as people of active age.
Despite sophisticated and new mimimally invasive surgical
techniques and approaches, reoperations for recurrent

Nikolay V. Vasilev

Drepa?’ment of -Neur:o'logy; qnd . lumbar disc herniation (rLDH) could not be avoided. LDH
Neurosurgery, ‘Mredxcal University — recurrence rates, reported in different studies, range from
Pleven, Bulgaria 5 to 25%. The purpose of this study was to estimate the

recurrence rates of LDH after standard discectomy (SD)
and microdiscectomy (MD), and compare them to those
reported in the literature. Retrospectively, operative reports
for the period 2012-2017 were reviewed on LDH surgeries
performed at the Neurosurgery Clinic of Dr Georgi Stranski
University Hospital 1in Pleven. Five hundred eighty-nine
single-level lumbar discectomies were performed by one
neurosurgeon. The diagnoses of recurrent disc hermiation
were based on the development of new symptoms and
magnetic resonance/computed tomography (MRI/CT)
images showing compatible lesions in the same lumbar level
as the primary lumbar discectomies. The recurrence rate
was determined by using chi-square tests and directional
measures. SD was the most common procedure (498
patients) followed by MD (91 patients). The cumulative
reoperation rate for rfLDH was 7.5%. From a total number
of reoperations, 26 were males (59.1%) and 18 were females
(40.9%). Reoperation rates were 7.6% and §.6% after SD and
MD respectively. The recurrence rate was not significantly
higher for SD. Our recurrence rate was 7.5%, which makes it
comparable with the rates of 5-25% reported in the literature.
Key words: recurrent lumbar disc herniation (rfLDH),
standard discectomy (SD), microdiscectomy (MD), lumbar
disc herniation (LDH). recurrence rate, minimally invasive
techniques

Corresponding Author: Introduction
Milan N. Mladenovski
Department of Neurology and Neurosurgery| Lumbar disc herniation (LDH) is the most common
Medical tni‘_'erSi_tY — Pleven, Bulgaria pathology in young people and those of working age.
L, St. m‘_Oh”dSkl Str. The frequency of LDH is reportedly 1-2% in the whole
E;el;zr;;aﬁoo population [1]. Surgery for lumbar d@sc herniation 1s
-mail: milanmladenovski@gmail.com one of the most common procedures in neurosurgery.
e-maill: milanm z - . . - . .
Indications for surgical excision of a hermated disc
are based on the clinical manifestation and the results
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ABSTRACT

Background: Spontaneous intracerebral hemorrhage
(sICH) causes severe disability and high mortality. Today
it is still an unresolved medical problem. The choice of op-
timal management - surgical or conservative, remains a dif-
ficult and controversial one. Early evacuation may restrict
hematoma expansion and limit the secondary brain dam-
age, improving the outcome for the patient.

Objective: To compare the effectiveness of surgical
to conservative treatment of sICH.

Material and Methods: We examined 94 patients
with sICH admitted to the Neurology Clinic within 24
hours ofonset. Forty seven patients underwent surgical
evacuation and the remaining 47 received conservative
medical therapy. Neurological deficit and clinical outcome
were assessed by Glasgow Coma Scale (GCS), National In-
stitutes of Health Stroke Scale (NIHSS) and Glasgow Out-
come Scale (GOS). Each patient was assessed on two occa-
sions, the first on admission and the second after one month.
The statistical analysis was performed with the Statistical
Package for Social Sciences. version 13.0 (SPSS).

Results: Neurological deficit, hematoma volume and
location displayed correlation with GOS in the conserva-
tive group (p>0.05), while no statistical significance be-
tween GOS and hematoma volume in the surgical group
(p=0.05) was observed. Surgically treated patients with a
baseline GCS=>12 had a better final GOS relative to con-
servatively treated ones. There was no statistically signifi-
canl difference in GOS on the 30th day of treatment for
both groups. The mortality of 4.3% was significantly lower
in the surgical group (p<0.05).

Conclusion: Early surgery for sICH might be a safe
and effective treatment, especially for large hematomas
(=60cc) in male patients with progressive impairment of
consciousness.

Keywords: Spontancous intracercbral hemorrhage,
surgical treatment, conservative management.

T of IMAB. 2019 Apr-Tun:25(2) hittps: e jour

INTRODUCTION

Spontaneous intracerebral hemorrhage (sICH) is the
second most common type of stroke due to a leakage of
blood into the brain parenchyma caused by a vessel rup-
ture [1]. Although sICH accounts for only 15-20% of all
strokes, it is associated with the highest mortality and dis-
ability rate |2]. Regardless of modern achievements in
neurcimaging lechniques and advanced therapeutic op-
tions of neurovascular reanimation, the parameters of sICH
morbidity and mortality remain unchanged [3]. Almost
40% of the patients die before the 30th day of sICH, 66%
of the survivors suffer severe and permanent disability and
only 20% recover their functionality by the 6th month [2].
According to the AHA (American Heart Association) guide-
lines, the modern sICH treatment is mainly symptomatic
and has been one of the greatest challenges in the neuro-
logical practice [4]. Making the right decision as to whether
and when the hematoma should be evacuated has been in-
credibly difficult and controversial. Early surgical treat-
ment could minimise mechanical compression of the brain
parenchyma and eventually prevent the toxic effects of
blood degradation products thus limiting the secondary
brain damage. On the other side, the risk for the patient
from continuous bleeding could be greater, and the crani-
otomy itsell could further damage healthy brain paren-
chyma. According to some authors, early evacuation of the
hemorrhage shortens the hospital stay, lowers linancial
costs and hastens the patients’ return to their daily routine
[5]. Still the results from International Surgical Trial
inIntracerebral Hemorrhage (STICH) failed to prove signifi-
cant advantages of early surgical evacuation compared to
the conservative treatment [6, 7]. Up to now, multiple sur-
gical approaches as conventional craniotomy, stereotactic
guidance with aspiration and thrombolysis, image guided
stereotactic endoscopic aspiration and decompressive cra-
niotomy, have presented with varying degree of success.
Although hematoma evacuation may be lifesaving, the ef-
ficacy of surgical treatment of sICH is still under debate
due to the fact it does not improve functional outcome.

The aim of the present study was to compare clini-
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Summary

Juvenile pilocytic astrocytoma (JPA) 1s a low-grade glioma,
a most common astrocytoma in young patients. [t 1s a tumor
with relatively well-defined margins. Pilocytic astrocytomas
(PA) comprise approximately 5-6% of all gliomas. Gross
total resection ensures a radical cure of patients and long-
time survival. In the literature, the data on the survival rate
of more than 20 vears is scarce. A 5.5-year old boy with a
history of 3-month complaints of headache, dizziness, and
vomiting was diagnosed after CT to harbour a hypodense
cerebellar tumor mass, situated i the midline-right
hemisphere. The compression of the fourth ventricle resulted
in rostral hydrocephalus with transependymal resorption.
Within a week, a VP shunt was applied, followed by a radical
Nafziger-Town operation. Gross total resection of the tumor
was achieved. Profound clinical improvement was observed
immediately after the operation. Postoperative CT scans,
including the ones 22 years after the operation, remained
practically normal. The patient 1s now 28-vear old and is
a perspective economist now. He leads a healthy working
life. In general, the prognosis 1s excellent. If the tumor is
completely removed by surgery, the chances of being
“cured” are very high Pilocytic astrocytoma has a five-
wear survival rate in over 96 percent in children and young
adults, which 1s one of the highest survival rates of any brain
tumor. However, there is even a small percent possibility for
malignant transformation (1-4%).

Keywords: pilocytic astrocytoma (PA), juvenile pilocytic
astrocytoma (JPA), low-grade glioma

Introduction

Juvenile pilocytic astrocytoma (JPA) 1s a low-grade,
slow-growing astrocytoma that 1s most common in
voung patients. It 1s classified as WHO grade I tumor in
the current 2016 WHO classification of CNS tumours
and has a relatively good prognosis. On CT images,
a hypodense tumor mass often with cystic lesion and
caletfications 1s detected.

Typically, JPA develops from the cerebellum.
Other sites of origin include optic nerve pathways,
the brainstem, hypothalamus, or other supratentorial
localizations. Raised intracramial pressure is often
detected. Light microscopy shows Rosenthal fibers.
These astrocytomas emerge and develop in situ and
do not spread. being the most non-malignant of all
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CLINICAL OUTCOMES AFTER STANDARD DISCECTOMY AND
MICRODISCECTOMY FOR LUMBAR DISC HERNIATION: A SINGLE-
CENTER STUDY

Mladen E. Ovcharov Summary

Unsatisfactory results from lumbar disc hermation (LDH)
conservative treatment suggest referral of patients for
neurosurgical treatment. The time required for such a
decision 1s considered to be about 4-6 weeks. In most cases,
surgery quickly relieves pain symptoms, all along with
the restoration of patient functions. The optimal surgical
technique for LDH is theoretically controversial We
consider two discectomy methods as quite effective in our
clinic: standard open discectomy (SD) and microdiscectomy
(MD). Many retrospective studies have demonstrated the
superiority of one of these techniques. Most studies describe
microdiscectomy as a golden standard for surgical treatment
of symptomatic disc herniation. We focused on the clinical
aspects and correlations in the surgical treatment of LDH, as
presented in the literature.

The patients we present were divided by type of surgical
procedure (SD or MD). and other parameters: sex, age,
duration of symptoms, blood loss, duration of the operation,
reoperation rate, Visual Analogue Scale (VAS), and Oswestry
Disability Index (ODI). We used chi-square tests (ANOVA
analysis) and directional measures to determine statistically
significant data. Five hundred eighty-nine single-level
lumbar discectomies were performed for five years (2012-
2017), and all the patients presented with classical signs of
the condition, 1e., vertebral and radicular syndromes. SD
was performed on 498 patients, and MD — on 91 patients.
Analyses of the parameters mean VAS values of lumbar and
leg pain postoperatively, and within one month after surgery
demonstrated statistically significant differences between
standard and microdiscectomy (p<0.03). LDH surgical
techniques have become more and more sophisticated over
the last 40 years, but without substantial improvement
in the functional and clinical results. Appropriate patient
selection 1s a crucial factor for the postoperative outcome.
Neurosurgeons should fully master the chosen technique for
satisfactory postoperative results.

Kevwords: standard discectomy (SD). microdiscectomy
(MD), lumbar disc hermiation (LDH), recurrence rate,
minimally invasive techniques
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Abstract

Introduction: High grade gliomas (HGG) are a group of tumors with infiltrative nature in general. Surgery is the first step in their
treatment. It can be beneficial in two aspects: firstly, in establishing normal intracranial pressure and, secondly, in reducing the tumour
volume. The choice of method depends on the location of the lesion, the expected grade of malignancy, and the general condition of the
patient. Despite constant development of neuro-oncology and microsurgical technigues, the 5-year survival rate in patients with HGG
remains less than 10% and the median survival is still less than 2 years.

Aim: At present, there is no final therapeutic “segment” to provide a better outcome than the complex treatment of HGG. Moreover,
the treatment’s relative efficacy and recurrence of these tumours carry an additional problem. The aim of this study was to estimate the
overall survival of patients with HGG operated in our clinic and compare it with literature data.

Materials and methods: One hundred twenty-one cranial operations for HGG were reviewed (conducted between 2014 and 2019).
Summary characteristics of the various parameters were presented in respect to the radical nature of the operative intervention using
Kaplan-Meier analysis and chi square tests. All patients were followed up at regular check-ups.

Results: HGGs were 103 or 85.12% of all gliomas operated for the 2014-2019 period. The most common cases were in the 51 to 60
ape group. The cases in men were twice as common. The most common localization of the neoplasm is in the temporal region (36.36%)
and the rarest was found in the occipital region (3.30%). It was estimated that our operated patients with HGG had 12.23 months over-
all survival. Gross total resected patients had a median survival (O5) of 14.53 months, while subtotal resected patients had a median
survival (OS) of 10.44 months. It is estimated 7.97 months free tumor survival period (time to relapse - FI'S) for our operated patients
with HGG. Gross total resected patients had a median FTS of 10.88 months, while subtotal resected patients had median FTS of 5.70
months. We noticed permanent new neurological deficit (NND) in 20 patients (19.45%) operated with GTR, and in 5 patients (4.85%)
operated with STR.

Conclusions: Median survival - OS, free tumor survival period - FI'S and new neurological deficit - NND were statistically significant
(p<0.05) with extent of resection - GTR or STR in our study. Maximal safe radical (total) or supratotal resection is preferred in treating
HGG.

Keywords

extent of resection, gross total, high grade glioma, prognosis, subtotal resection
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Summary

The majority — over 80%, of arteriovenous malformations
(AVMs) are supratentorial. The infratentorial AVM are
uncommeon and different from other intracranial AVMs in
terms of history, diagnosis, treatment, prognosis, and
follow up. The authors present a case of an intracranial
hemorrhage, caused by rupture of an AVM in the posterior
cranial fossa. Native (unenhanced) CT and computed
tomography angiography (CTA) images of this rare
location of AVM are presented.

Key words: subtentorial arteriovenous malformations,
CTA

Introduction

There are four types of cerebral wvascular
malformations: parenchymal arteriovenous
malformations (AVM), venous angiomata,
cavernous angiomata and capillary
teleangiectasias[1].

Of all types, AVMs are the most common
symptomatic vascular malformations. They are
congenital vascular pathologies due to
underdeveloped intracranial capillary vessels in
some local region [2]. AVMs consist of arterial
feeders, tortuous (“serpentine”) vascular
connections with direct communication, the nidus
and enlarged venous outflow channels [3]. There are
no interposed capillaries in between the arterial and
venous vessels. This results in direct arteriovenous
shunting with increased blood flow through the
feeding arteries and delivery of increased blood
volume under high pressure to the draining veins [4].

Usually AVMs are located in the supratentorial
compartment (more than 80%) and extend from the
subpial surface of the brain to the deep white matter.
Subtentorial AVMs are relatively rare lesions- they
account for only 5-7 % of all intracranial AVMs [5].
Significant efforts have been made to achieve better
understanding of the anatomic and haemodynamic
complexity of AVMs, aiming to facilitate the
diagnosis and decide on an effective treatment
strategy. CTA, digital subtraction angiography
(DSA) and MRA are the methods used to diagnose
and follow up AVMs.
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CASE REPORT: 17 YEARS SURVIVAL RATE AFTER
RADICAL RESECTION OF CEREBELLAR
PILOCYTIC ASTROCYTOMA

! MD PhD. Valkov Iiiya,
1 MD Ovcharov Miaden,
‘MD Angelov Dimitar

4 Neurosurgery Clinic, University Hospital “Dr. G. Stransky” Pleven, Bulgaria
z Department of Neuroradiology, University Hospital “Dr. G. Stransky “Pleven, Bulgaria

Absrract: A case report is presented to approve 17 years survival after Nafziger- Town
operation of a boy, aged 5, 5 years, diagnosed with cerebellar pilocytic astrocytoma. Ventriculo-
peritoneal (VP) shunt is applied a week before the radical operation. Pre and postoperative (17 years
after) computed tomographic scans (CT) as well as histological verification.

Keywords: pilocytic astrocytoma

Abbreviations used: VP- ventriculo peritoneal

CT- computed tomography

GBM- glioblastoma multiforme

Introduction: The histological entity pilocytic (juvenile) astrocytoma is believed to be a tumor,
rather benign in its biological and clinical behavior. Gross total resection ensures radical cure of the patient.

Materials and methods: 5.5 years old boy with a history of 3 months complains of headache,
dizziness and vomiting is diagnosed after CT to harbour a cerebellar tumor mass. situated in the
midline-right hemisphere, hypodense in its appearance. Cystic volumes are not detected. Compression
of the forth ventricule results in rostral hydrocephalus with transependymal resorption. In the course of
a week a VP shunt is applied, followed by the radical Nafziger- Town operation when gross total
resection of the tumor is achieved.

Results: Profound clinical gefting better is observed immediately after the operation.
Postoperative CT scans, including the last one (17 years after) are practically normal. (Shunt is
detected normally functioning) The young 21 years old gentleman is University student now. He leads
normal life.

Fig.1. Preoperative CT scan Fig.2. Postoperative result (17 years after)

10 e 3(7), Vol.2, March 2016
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TeH acTPOUMTOM - Cny4yaii Ha 21 roanHK NPeXEAeMOCT cnen B/ LWbHT 1

Bunkor U., Osuapore M., Mnaaexnoeckin M., Bacuner H., flyxneHciu U,
YHUBEPCHMTETCKA KNHUHMKA Mo HEBPOXMPYRrva, YMBAS “A-p Meopri CtpaHck®, rp. MNneseH

PagvKanHa pesexums

lDBeHKAEH NUMNoUWTEH acTpouuToM OMA/S & nuckocTenenen MHO grade |/, oTHOCHTenHO,A00pOKaYecTEeH Tymop Ha LIHC.
Hespowzobpasasawure metoaukn /KT, AMP/ npenctasat Hai 1ecTo kucTuuen ,ofem” ¢ nodpe KoHTpacTupaH Mypaner Haayn. B
20% OT chydauTe Ce OT4MTaT kanuudumkati. Haf uecTto HOMNA ce nokanwaupa cyGTEHTOPWANHD W N0 PAOKD B 30HWTE Ha
KUNOTEMNAMYC, MOIBHEH CTBOS, ONTUHEH HEDE W MO TPAKTA HA 3PUTENHWS MET. TO3M TYMOP GE CHMTA 38 HAR HEMATIUIHEH OT BCUNKKM
acTpoumTonMn. Cpewa ce B 5-6% oT Bow4ku mromn, i 0.4 cnysan xa 100 000 3a roamba. Had 4ecto ce amarHocTyiuvpa npM
Oeua Ha BbapacT Mexay 5 u 14 rogrHn. CTpemex Kbk PROWNKanHa pe3elia OCUIypsaBa OLNroBEpeMeHHa NpeskveaemMocT. Momue
Ha 5,5 rodMHK, ¢ ONNaxKBanWa oT Masobonye, 3amMaaHocT M NOBRBLLAHE MNPes NocnNeaHkTe 3 MeceUa € AnarocTuuvpado cnea KT ¢
UepebenapHa x1MNoAeHCHa Ty Maca B 30HaTa CPeaHa NUHKMA-AACHa Xemncdepa. KIMCTUYHK 30HK He ce OTuMTaT. KomnpecupaH V-1
BEHTPUKYN WM POCTPaaHAa xuagoued:anva © TpaHceneHoumanHa pesopbuwa. B rpaHvuWre Ha 1 cegmuua e uaBbplueHo B/
WEHTHRAaHS, Nocnegsanc o7 PagMKanHa Pe3exuwA Ha TyMopa cnef AocTel N0 Haduvrep-TayH. OT4wTa €2 IHa4YuTenHD w
ANHAMMHHO BbB BpeMeTo KIrHWYHe nogobpenve. MoctonepatierHu KT koHTRONK, BrRAOYMTENHS W Ha 21-Ta rogrHa
CNeAOnNepaTMBEHD ca NPakTUHecku B Hopma. BTl wbHTa dyHKUMOHWDE HOPMANHD. 26 roAMWHWST Mb¥ & C WKDHOMMUSCKD
O8pazoBaHne 1 BOOKW HOPMANEH XKMBOT. Moxem fa cHuTamMe WAaHCOBEeTE 33 M3NekyBaHe” Katd MHOMD roneme, ako PA & pauans
pPeE3lUMPaH. 5 rooyuHa NpexnEremMocT npW geua 0o 18 roowHr e Hag 96%. CehuwecTeyea BepoaTHOCT /1-4%/ 3a manurHeda
TpadchopmMauyma. JONbAHWTENHKM AMarHOCTHYHKM METOOMKM /Ha CyOKNeTeYHO HMBO/ CTasaT HeoOXOOWMIK KaTo A0MNLIAHEHWE Ha
XMCTONOMMUHIA PE3YNTAT. LlenTa @ NpeuMsvpane Ha cnenonepaTMeHaTa Tepanus 1 No ronamMa KaTeropuyHOCT Ha NporHosara.

NWACUMTEH acTPOUMTOM - Cny4aii Ha 21 roAuHK NPEXXMBASMOCT CAeA B/ WLHT U
pagukanHa pesekumn
Bwnkos U., Osyapos M., Mnanenoeckn M., Bacunes H., OyxneHcku U.
YHUBEPCUMTETCKA KAMHKWKA No HeBpoxupyprasa, YMBAT "A-p MNeoprin CTpaHcki®, rp. MNnasad

Yeopn,

tOBEHKMNEH NMNoUMTEH acTpouuTom HOMA/S e HWckocTeneHeH MWHO grade |/ ,oTHOCKTENHO,A00pOKaYecTBEH " TyMOp Ha LIHC.
Hespowaobpasasaupme MeToaukin /KT, AMP/ npeactasaT Hal YHecTo KMCTHYeH ,o08em” ¢ notpe KoOHTpaAGTHPaH Mypaned Hoaoyn. B
20% OT chydadTe ce OTYMTaT Kanuudukatd. Had Yecto HOMA ce nokanusupa cyGTeHTopManHD W No PALKDS B 30HWTE Ha
XANOTANAMYC, MOSLHEH CTBO, SNTHHEH HEPE W MO TPaKTa Ha IPWTENHWA MET. TOaM TYMOP Ge CHMTA 3a HaW HEMAaNUIHEeH OT BOMYKK
acTpouMTomMn. Cpewa ce B 5-6% oT BCKWYKM rmuomK, nnKm 0.4 cmyyas wa 100 000 3a rogyHa. Hail yecto ce auarHacTiuupa npu
AgUa Ha Be3PacT Maxay 51 14 roguHn. CTpEeMEX ks PaarKanHa Pesekuns OCUMyDABa AbNroBpeMEHHE NDEXUBRASMOCT.
MaTtepwan 1 meTaam

Mokue Ha 5.5 roguHn, © onnakeanns oT rmasofonue, 3amMasHoCcT 1M NOBPLLWAHE NPe3 nocnegHmTe 3 Meceua € aMarcCTMUNPaHs
cnen KT ¢ uepeSenapHa XMNoAeHcHa Ty Maca B 30HaTa cpenHa AUHUA-ancHa xemucdepa (gurl). KUCTUYHK 30HU He Ce OTHMTAT.
KomnpeckpaH IV-Tk BEHTPKWKYA W DOCTRANHA XMAPOUEDanKA © TPaHCeneHaMManHa pesopduma. B rpanvunte Ha 1 ceamniua e
M3BLPLWEHD B/T] WbHTUPpAaHEe, NOCNENBaHD OT PaAMKaIHE DE3EKLIMA Ha TymMOopa cned A0CTeN No Hadunrep-TayH.
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BueeneHue

WHTpaMEayNapHWTE TYMOPK Ca HaR-pedkMTe CNWHANHW HeonnNaamn W NpencTasnaear 2-4% ot Tymopute Ha UHC 1 20-30% ot
BCHYKM CMNWMHANHM TymopWw. OT TAX ¢ HaW-roaAMa 4YecToTa ca eneHgumomMwTe W acTpouWMTOMWTe. HanpeabksT Ha
MWEDOXMPYPTMYHATE TEXHWKA W BL3MOKHOCTTA 38 WHTPAONepaTWEHO HEBPOMOHWTOPWDAHE CNOMAraT 3a NOCTMraHeTo Ha
MAKCHMANEH 00eM HA DE3eKLMA ChC ChXDAHEHWE HA HEBPOMM3MONOrMYHMTE dyHKLMKM. PAOWMKANHATA De3eKUMA CB acouMMpa C
ABNrDCHOYHD NO-A0600 KEHECTEO HA XMBOT M N2-020pa NpeXMBReMocCT.

Len

OLLEHKEI Ha paHHWTE NOCTONEPATWEHKW PEe3ynTaTk Ha WHTEPBEEHUWMK OCLUWECTEEHK N0 NOBOA €neHOWMOMK KM acTpOUWTOMK
{ MHTPamenynapH ¥ Neann Ha GunyM TepMuHane ) 3a nepwopa 2008 - 2018r. OnwT na ce Hamepw kopenauna mexay obema Ha
NOCTUrHATA Pe3ekUWA, NOCTONEPaTWBHMA HEBPONOMMHEH CTATYC W W3MNJN3eaHaTa onepaTweHata TexHwka. Cnoped npoy4saHus
NocneaHaTa ce CMATA 38 OCGHOBEeH (akTop 3a PaHHWTE NOCTONERaTWBHW DEIYTATH,

MaTepWany v MeToOmW

PeTpocnekTMBeH aHanws Ha pesynTaTuTe OT NpoBedeHw o6Wo 73 onepatBHW WHTepBeHUMKM B YMBAN ,Ce. Mean Puncku™ 3a
nepvopga 2008 — 2018 roowHa No NOBOA CNWHANHK EMNeHOWMOMKM 1 acTROUWMTOMK. PasmenaHd BAxa: NpefonepathBHETA M
NoCToNepaTvBHATa 0BpasHa OWarHOCTHES, OUEHKATA HA HEBPONOMMYHWA CTATYC B AMHAMWKE, PeaynTaTMTe OT MHTPAONepaTWEHOTO
HEBPOMOHMTOPWPEHE, XMPYPIMHHUTE NPOTIKDAW U XMCTONOMMYHUTE pasynTaTH.

Peaynrari

MNauuenTte Baxa ouereny no MMG (modified McCornick scale) npe- v noctoneparmero, kato 82.2% ot 06wma BPoi pasrmenadn
CNy4aK B PAHHWA NOCTONSPATPWESH NEPWOoA ca 583 3Ha4KMMAa OWMHAMWKE NO OTHOWEHKWE Ha oueHkata no MMG ckanarta, 8.9% cac
enowasare W 10.9% ca ¢ nonobpenve. B 3aemcrmMocT oT 08eMa HA NOCTUIHATA PE3EKUMA PE3YNTATUTE GAXA PAINpPensneHin B TPK
rpynu: ToTanHa — 43.8% |, cyGrotanda — 12.4% v napuwanda ( ekn. Buoncwa ) — 43.8%. Mpw 19 9T TE3n WHTERBEHUKMM MMa
WHTPAONERATHEHO HEBDOMOHWTOPMpaHe. B npeoBnafaealuma NpOLEHT OT CNYYaWTe © HEBPOMOHMTODMPAEHE HE ce Habnwpaear
NPIMEHN B NPOCNE0ABAHWTE NJKASATENK W CNEO0NEPaTMEHD CHOTBETHO HE C& JTHMTA CHIHMEHKAHTHD HEBDONOIHWYHO YTEXHABAHE,
MpwW OBa chy4as BbNpeky 3anaseaHe Ha O0oDpWA CMrHan WHTpaonepatweHo 2a D-wave v mMMEP e oTyeTeHo cnegonepaTWBHO
Pa3BUTHE HA TEXBLK HEBPONOrvYeH AedMLMT B PAHHKA CNenonepaTeeH Nepuo.

3akno4eHue

C PLEEXOAHETD HA CLEQEMEHHWTE TEXHONOTMW HA YNTPAa3BYKOEA acnupauuda, nopobpAeaHe Ha ONepaTWBHATA TexHWKA,
BLEEXKOAHETO Ha HEEPOMOHWMTOPWPAEHE KATO PYTWMHHA NPakTWKa NPWM WHTEPBEHUMW CELR3aHW C WHTpaMmeaynapHuTe u Ha
TEPMUHANHWA QKMNYM TYMOPH, Ce NoBuwasa ofema Ha NocTUrHata peaekuwa. Boe no-4yecTo ce A0CTWra A0 ToTalHa eKoUMawnd,
KOATO HE € CBbP3aHa CbC 3HaYMMO BROWAaBaHE Ha QYHKUMOHANHOTO CBCTOAHWE HA NaLWEHTa CNefonepaTuBHO.

Peungueupawa nyméanHa AMCKOBa XepHUS
Oeuyapos M., Benkoe U., MnapeHoecku M., Bacunee H., Byxnexncku U.
YHUBEPCUTETCKA KNMHWKA NO HEBpoxupyprus, YMBAN “O-p Meoprin Ctpanckn”, rp. MNneeex

JlymGanHara OMCKOBa XEPHWA & HaW-yecTata NMatonorvisl Mpu mMagM WM akTWBHW Bb3PacTHW xopa. Bbnpekn CNoMHWTE W HOBM
MMHWMENHO VHBA3MBHK XMPYDIUYHW TEXHWKW M OOCTLAW, peonepaums 3a peunavenpalla nymSanHa anckoea xepHusa (pNAX) He
moxe na ce waberne. pfX e B avanazoda o1 5-25% B pasnuyHK Npoy4YBaHuA. LenTa Ha ToBa NpoyyBaHe e fa ce JUeHW YecToTaTa
Ha peuWoMBUpaLLMTE NYyMBaNHW OMCKOBKW XepHKM (NOX) cnen cTaHaapTHa OMCKkekToMUA (C) M MUKDOCKINCKA OUCKEeKTOMMA (M),
MNpernenaHy ca peTpocneKTMBHO ONEepaTHBHK NPOTOKONM 3a nepwona 2012-2017 r. 3a NpoBefeHUTE  ONepauMK Ha nymBanHu
AMCKOBM XEPHWW B KNWHWKATA NS HEBPIXMPYPrMA (YHuMBepcwuTeTcka MHoronpadmnia GonHKua 3a aktmeHo nesedune J-p lecprm
CrpaHcin” B Mnesen). 582 nymBansy AMCKEKTOMKMW Ca BMNM MABLRLIEHK 3T &0WH HEEpOXMpYpr. dwardosata p/loX ce ccHosasa Ha
Paz3BMTMETO Ha HOBW CUMITOMM W HAXOAKA HA MArHMTHO-pE30OHaHcHa / KoMnTbpHa Tomorpadwa (MPT/KT), nokazsawwm
CLEMECTUMM NE3MK HA CLLLOTO NYyMBANHD HMBD KATO NbpEMYHATA NyMOanHa AWCKEKTOMWA. YeCToTaTa Ha PeLMOMENTE CE ONpenens
4ypes gea Buoa TecToee chi-square tests W directional measures. Cf] e Haii-vecTtata npouenypa (498 nauvenT), NnocnengaHa oT
M (91 naurenT). KymynaTMeHaTa 4ecToTa Ha pecnepauMa 3a pflaX e 7,5%. OT oBwma Bpol Ha peonepauukTe 26 ca Mbxe
(59.1%) 1M 18 ca xeHu (40.9%). YecToTata HA PEONEPMPAEHMTE ca CLOTBETHO 7,6% W 6,6% cnen CO w MM, HecTotaTta Ha
PEUMAMBMTE HE 8 3HAYMTENHD W CTATWCTMYECKW 3HAYMMO No-BWCOka npu Cf. YecToTara Ha peUWOMBWTE B HALIETO Npoy4BaHe e
7,5%, KOBTO ro NPaew CPaeHMMD C NoKasaTenuTe 5-25%, foknangaqy B NMTBPaTYPaTa.

Peunaueupaia nyméanHa GUCKOBa XepHUS
Oeuyapoe M., Bunkoe U., Mnapenoecku M., Bacunee H., Qyxnexncku U.
YHUBEPCUTETCKA KNUHWKA No HeEpoxupyprua, YMBAN “O-p leopru CtpaHcku®, rp. MneeeH
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Aim
To prove the advantages of temporal lobectomy as a surgical treaiment of high-grade gliomas. Analysis of the patients who were
followed up and the location of recurrence.

Material and methods

Aretrospective study for four years period (2015-2018), 161 patients underwent surgery for temporal lesion in Neurosurgical
Department in "St. Ivan Rilski” Hospital Sofia. With 81 patients was achieved total resection of the turnor, in 18 cases - subtotal and
in 28 — partial resection. Reoperation was done in 32 cases.

In 88% of the cases was used intraoperative neuranavigation and in 42% - intraoperative fluorescence by fluorescin and 5-ALA.

All patients were following up over 1 year after the operation by MRI.

Results

In 23 patients the tumor was located wholly in the temporal lobe. In this group, total resection was achieved with 75 patients and
there was no progression of the disease within 8 months in 78% and within one yearin 42%. In 749 of the cases the temporal stem
was disconnected. Total hippocampectomy was not achieved in 929 of cases and in 80% of the cases - hippocampus was
preserved totally. It was not frequently noticed that the recurrence of the tumor in parahippocampal gyrus in our data, which is
associated with good postoperative cognitive function

Conclusion

The temporal localization of high-grade gliomas is frequent. The best choice of approach s trough temporal lobectomy, which gives
better outcome and results.

Xupyprus Ha rmuanHuTe TYyMopmn
Bunkoe U., Osyapore M., Mnapnexnoeckn M., Bacunee H., flyxnexcku W.
YHuBepcMTETCKA KIWHWKA NO Heepoxupyprus, YMBAJT “O-p leopru CTpaHckn”, rp. MneseH

BLNpeky pasBUBalLMTE Ce& HEBPOOHKONIMMA W MUKDROXMPYPrUMYHW TEXHWKW, 5 roguwHaTta NpexywBaeMocT Mnpy NaumeHtn c
rmuoBnactoma n gpyrite HGG (high grade glioma) acraea no-manka ot 10%, a cpegHata NPexXMBAEMOCT € BCE OLE NO-Manko aTt 2
roovHW. BuaMOXHOCTMTE Ha TERANWKTE M NPOrHOCTMYHUTE QHAKBAHUA HE HOCAT AOCTATEHEH EHTYIWAILM NOPANM HETRYNBALWWTE CE
3HaHWA 3a MMIGNAcTOMa KaTo TYMIP CbC 3HaYMTENHA MONEKYNARHA, MMYHOXWCTOXMMMHYHE W MeHHA XeTeporeHocT. Taka B
HACTOAWTETD, HE ChLIECTBYBA (HWHANHA TEPANEBTWHHE “0TCeqYKa™ KOATD Oa OCHMIypH NJ A00bp Pe3ynTaT oT KIMNNEKCHITO NeYeHne
Ha HGG. JonenHutened npoGnem npW Ne4eHWETs Ha TaKWBA TYMOPM € OTHOCWTENHaTa e(pekTWBHOCT M peuMOMBHOCTTA.
PeTpocnekTWeeH aHanna B HXK - MNneseH 3a 5 roawHn (2014-2018). OnepyMpaHK BoMHK N0 NOBOA MWANHK TyMopik oBwo 121. HGG
ca 103 wnM 85,12% OT BCHMYKWM MMOMK OnepupadHd 3a nepwona 2014-2018. Hail-yecta NOKENW3EUMA HA HEONNAsMaTa e B
Temnopanda ofnact - 36,36%, a Hal-pedkaTa B okuMnWTanHarta ofnact -  3,30%. WMasbpwenu ca 12 (09,91%) peonepauyu.
CpegHa NpexvBAeMOCT Ha NALKWEHT ONepUpandi N NoEo4 rmuadnactom vk apyr Bua HGG B Hawata knvHrea e 13.1 Meced,
Hawure peayntam (M3NLAHAEARKK YCTAHOBEHWA B CTPAaHATE anropWThM Ha KOMMNEKCHOTO NEeYeHWe Ha Ta3dw Naronorta) ca no-
cnadn No OTHOWEHWETY Ha CNefonepaTMBHaTa NPEXUBREMOICT BLE BUCOKICTBLMANVAMDAHWUTE HEBROOHKONIMMYHK LEeHTDOBE B
Amepuka 1 EBpona (cpegHa npexveBRemMocT oT 24 meceua). HyxHo & no arpecuedHd nedenve 3a nofobpReaHe Ha cpegHata
NPEeXMEREMOCT npw muobnactomute 1 apyrvte HGG. HeoBxooumu ca owe younua 3a OCWrypsiEaqHe Ha Hapexna 3a GonHute,
BLNPEKK Y&, HE € ACHO Kak Oa Ce MOCTNrHe ToBa. HeoBxoAMMM Ca HOBW, OPWIVHANHM NOAXOOW NPOW3XOXAALLM OT Hay4YHWTE
nafapatopuu. KaTo 4e n1 Tpatea Aa Ce 3anoHHe C NPeaoKeHUe KbM BCHYKW NAUKMEHTW A8 C& BKMIOHAT B KNMHWHHKM NMPOYHBaHNE.

XUpYpPrusa Ha FMUAaNHWTE TYMOPMW
Brnkoe WU., Os4apoe M., Mnagenoecku M., Bacunee H., Qyxnenckn M.
YHUBEpCHTETCKA KNMHWKA No Hespoxmpyprvs, YMBAN “O-p leoprn Crpaxckw”, rp. MNaesen

Yeog uuen

BuNpeky pasBMBAILMTE CE HEBDOOHKONOTMA WU MUKROXWDYRTUYHN TEXHWKM, 5 roJMIIHETE NPEXWBAEMOICT NPW NaumeHT ¢ HGG
OCTABA NO-Manka oT 10%, a cpeOHATA NDEXMBAEMOCT € BCE OLLE NO-MAanNKo oT 2 roguHy ( M. Beprep, YHMBEpCHTETCKE KNWMHMKA No
Heepoxmpypria, Cad ®padumcko KanudopHua ). Boe nak NauWMeHTd, NpW KOWTO C8 NpUnara ekCTEHSMEHA DEe3eKUMA W
OONGNHWTENHA TEPANUA KATO  NEMETEPanus M XUMUOTEDaMWMA C Temoaonamug (TM3), Nokasear no ObNra fpeXvBAeMocT.
BLaMOXHOCTHTE HA TEPANUMTE W NPOTHOCTUYHWTE D4AKBAHNA HE HOCAT AOCTATEYEH BHTY3MASEM NOPaNM HATPYIBALWTE CE 3HAHWA
38 MWOBNACTOMA KATO TYMOD Gbi SHAYMTEAHA MONEKYNAPHA, MMYHOXMCTOXMMWYHA M reHHA XeTeporeHocT. Taka B HACTOALLTETO, He
chllecTeyEa dUHANHA TEPaneBTUYHa “oTcedka” KOATD Oa JCWrypu no aobup peayntaTt o7 KOMANeKCHOTo nededue va HGG.
Jonenuutenad NpoBngm NpY NEYEHUETD HA TAKWEE TYMOPW € OTHOCWTENHATA SDEKTUEHOCT M PELMOVMEHOCTTE.

MaTtepnan n meToam

PetpocnekmueeH ananwa B HXK — Nneeen 3a 5 rogwHn (2014-2018). Onepwupandy GonHW No NOBOA MWAanHW TyMopn obwo 121
MNpepctaseHn 0000WEHW XapakTepuCcTUKM Mo pasnuyHuTE NapameTpy W HanpaseHo pa3fensHne no pagMkanHocTTa Ha
onepatueHaTa nHTepseHuMa. BCUukM NauWeHTk ca NPOCNefeHn Ha peaoBHUTE KOHTPOMHKM Npernean w/unu upes obaxnaHe no
TenedoHa.
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