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CONTEMPORARY INSIGHT INTO THE DIAGNOSTIC AND THERAPEUTIC
STRATEGY IN SECONDARY MALIGNANT DISEASES OF THE SPINE AND
SPINAL CORD - WHO AND HOW TO TREAT?

Atanas N. Davarski, Borislav D. Kitov, Christo B. Zhelyazkov, Penka A. Atanassova’,
Ivo I. Kehayov, Stefan D. Raykov, Borislav M. Kalnev

Medical University - Plovdiv, Department of Neurosurgery
! Medical University - Plovdiv, Department of Neurology

CBHLBPEMEHEH NOIVIEA KbM JUATHOCTUYHATA U
TEPAIIEBTU4YHATA CTPATEIr'usd 1P BTOPUYHU 3/I0KAYECTBEHHA
3ABOJIABAHHUSA HA 'PPbBHAYHHUA CT'bJ/IB U TPBBHAYHHUSA MO3'BK -

KOM U KAK JIA CE JIEKYBA?

Amamnac H. /lasapcku, bopucaas /. Kumos, Xpucmo b. Keaaskos, [lenka A.

Amanacosa’, Heo H. Kexatios, CmegaH /. Patixos, bopucaas M. KaiHes
MepunnHcku yauBepcutet - [InoBauB, KaTenpa no HeBpoxupyprusa
! MegunuHcKku yHUBepcuTeT — [l1oBauB, KaTeapa no HeBpoJiorus

PE3IOME

ABSTRACT

Hp63 nocjeJHOTO JeCeTUuJIeTue ce Ha6mo,ana
3dCUJIEH HAay4Y€H MHTEpeC K'bM BBb3MOXKHOCTHUTE 3a
JiedeHHe Ha IIallMeHTHU C OHKOJIOTHYHH 3abo0J1s1Ba-
Hus. ToBa ce ABJIXKHW KaKTO HAa HapaCTBallaTa 4YecC-
TOTA HaA Ta3HW IIATOJIOTHA, TaKa U HA 3HAYUTEJIHO
IMMO-BHUCOKATa MNPEXHUBAEMOCT Ha 6OJ'IHI/ITE, KOATO
CbII'bTCTBA 6'bp3OTO pPa3BUTHE HAa MEAHWIHUMHCKATA
TexHosiorus. [loBullleHaTa MMpexKrMBAE€MOCT Ha IIa-
LHUEeHTHUTEe BOJMW A0 II0-4eCTaTa AJHAarHoCTHKa Ha
I‘p'b6Ha‘{HI/I MeTacCTa3u U H906XOAI/IMOCTTa OT pas-
BHUTHE HaA YHI/ICI)I/II_II/IpaH aJITOPUTHBM 3a IMoBeJeHHue
IpHu THAX. BTOpI/I‘{HI/ITe 3JIOKa4eCTBeHU 3a60JisIBa-
HHA Ha I‘p'b6Ha‘{HI/IFI CT'BJIO Y MO3'BK Ca YC/IIOXKHEHH E
CBBP3daHO C BUCOK PHUCK OT TE€XKd MHBaJIMJU3Al A

There is an increased scientific interest in the
treatment of oncological patients during the last
decade. This is based on both the increasing inci-
dence of the pathology and considerably prolonged
survival of these patients resulting from the rapid
development of the medical technology. Prolonged
survival leads to higher rate of diagnosing of spi-
nal metastases and necessitates the introduction of
uniform treatment algorithm. Secondary malignant
diseases of the spine and spinal cord present a dev-
astating complication connected with high risk of
severe disability and excruciating pain. Therefore,
this is an important issue with both medical and so-
cial significance.
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Ha O0JIHUTE U Ce ChII'bTCTBAT OT CUJIHA 60J1Ka. ToBa
rd NpaBU BaXKeH NPOOJIEM KaKTO C MeJHUIIMHCKA,
TaKa U ChC COLiMa/IHA 3HAYHUMOCT.

BypHOTO pa3BuUTHE Ha CNIHHAJHATA XUPYPTHUS
Y BBBEX/JAHETO Ha HAJeXJAHU CHCTEMH 32 PEKOH-
CTPYKLMSA U CTAa6UIN3AIMS Ha 3aCETHATHUTE OT Me-
TaCTaTUYHHUTE JIE3UH CETMEHTH, IIPU MaKCUMaJIHO
Bb3CTAaHOBABAaHe Ha aHaTOMHWYHATA U OHOMeXxa-
HUYHA (YHKIMOHAJIHOCT, /laBa Bb3MOXKHOCT 3a
Bb3MOXXHO HAW-TOJISIM paJJMKaJU3bM B TYMOpHATa
peseknus. [loBuilleHaTa MPEXXUBSIEMOCT Ha Maly-
€HTUTE C BTOPHYHU 3JI0KAYECTBEHU T'PBHOHAYHH
3a00JIsIBAHUS U3BEX/A Ha NpeJieH IJIaH CTpeMeka
KbM ChXpaHsiBaHe W NOBHIaBaHe Ha KayeCTBOTO
Ha >KUBOT U MaKCUMaJIHa UM CaMOCTOSITEJIHOCT IIPH
OCBIIECTBSIBAHE HA eXKeTHEBHUTE HYXK/IH.

CsiemoBaTeJIHO, 1leJITa Ha TO3U 0630p € Ja U3-
SICHU CbBPEMEHHMTE acCleKTH B AUArHOCTUKATa U
JIeYeHHEeTOo Ha MeTacTaTHYHUTe 3aboJsABaHUs Ha
rpbOHAYHUS CT'BJI6 U MO3'bK.

Kawuoeu aymu: 2p’66H(1‘lHu Mmemacmasu, one-
pamueHo JieYeHue, Ka4ecmeo Ha HUseom, PEeKOH-
CmMpyKyusi, cma6ux1uaauu3

The rapid development of spinal surgery and
the introduction of reliable systems for spinal recon-
struction and stabilization of the involved segments
resulting in optimal restoration of the anatomic and
biomechanical properties of the spine create favora-
ble conditions for more radical tumor resections.
Prolonged patient survival brings out the aspiration
for preserving and increasing the quality of life and
maximal independence of daily living.

Therefore, the aim of this review is to cast a
light on the contemporary aspects of the diagnos-
tics and treatment of the spinal metastatic disease.

Key words: spinal metastases, surgery, quality of
life, reconstruction, stabilization

INTRODUCTION

The aging of the population and the prolonged
survival in oncological patients lead to higher
rate of diagnosing secondary malignant spinal
neoplasms. This is an advanced stage of the sys-
temic disease which is associated with high risk
of severe disability, excruciating pain, poor gen-
eral condition and, therefore, is an important is-
sue with both medical and social significance][3].
Treatment of spinal metastases is becoming
more important with emphasis on patients’
quality of life (QoL) [36]. The surgery plays a
major role in the treatment complex due to the
introduction of contemporary spinal systems
and instrumentation which allow the neurosur-
geon to perform maximal and safe tumor resec-
tions, decompression of the neural elements,
reconstruction and stabilization of the involved
spinal segment. The current review aims at
summarizing and analyzing the contemporary

directions in the diagnostics and treatment of
the secondary malignant spinal diseases.

INCIDENCE AND HISTOLOGICAL ORIGIN

Metastatic spinal tumors are more common
than the primary spinal tumors and share the
same histological features with the primary
source tumors from which they derive. More
than 65-70% of cancer patients develop bone
metastases. The greater percentage is located
in the spine and only 10-15% of patients are
symptomatic. Over 90% of spinal tumors are
metastatic [31]. Spinal metastases are the third
most common tumors after those affecting the
lungs and liver. In 10% of cases the primary
source remains unknown. 75% of spinal metas-
tases derive from prostate, breast, renal, lung
and thyroid cancer [5,8,23,28].

Extradural spinal metastases present 95-
98% of cases and in 80% they affect the verte-
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bral body and pedicles [5,21]. Intramedullary
metastases are reported in 0.9-4% of cases and
characterized by rapid progression of focal neu-
rological deficit which requires urgent surgery
[14,19]. 10-15% of spinal metastases develop
pathological fractures [9].

The secondary malignant spinal tumors
most commonly affect the vertebral body and
pedicles and their epidural extension is usually
circumferential. This leads to severe damage of
the three-column system of spinal stability [33].

The incidence of segmental distribution
demonstrates that the thoracic spine is affected
in 60-80% of cases, the lumbar spine - in 15-
30%, and the cervical spine - in 10%. 10-38%
of spinal metastases are multiple and located in
more than one spinal segment [5,12]. The sta-
bility of the thoracic spine is greater compared
to the lumbar and cervical spine. This is due to
the stabilizing and immobilizing role of the tho-
racic cage and the sternum [37]. The incidence
of spinal metastases in men older than 60 is
four fold higher in comparison with men below
60 and three fold higher in women over 60 [2].

The spine is also often affected by multiple
myeloma, especially, the malignant B-cell non-
Hodgkin’s lymphoma which causes osteolysis
resulting from the activation of the osteoclasts.
Only in 2-10% of cases the lesions are solitary.
The incidence of this disease increases with age
and is most common over 65-70 years [11,35].
Over 80% of multiple myeloma patients devel-
op symptomatic spinal metastases [10].

CLINICAL PRESENTATION AND
DIAGNOSTICS

The clinical presentation may follow acute or
insidious evolution. The classical triad of symp-
toms of spine metastases includes pain, spinal
instability and neurological deficit [13]. The
clinical presentation includes the following
symptoms of different incidence and intensity:
1. Pain and localized vertebral syndrome

Pain is the most common symptom seen in 90—

100% of cases [9,36]. It is a result of bone de-

struction, injury to the ligamentous apparatus,

compression and infiltration of the dura mater
[2]. The pain may be: localized (resulting from
the periosteal stretching and reaction); radicu-
lar (in cases of radicular compression); axial/
mechanical (due to instability of the involved
segment) [21]. Bone metastases are the most
common cause for pain in cancer patients [23].

2. Focal neurological deficit
Neurological deficit is registered in 60-70% of
cases by the time of diagnosis [9]. Patients with
complete loss of neurological function below
the level of injury usually do not recover and
the prognosis is grim [30]. Usually, the neuro-
logical deficit occurs within weeks to 2 months
after the onset of pain syndrome [2]. The type
of focal neurological deficit depends on the lev-
el of the lesion and its localization.

3. Spinal deformity leading to the development of
kyphosis, scoliosis or kyphoscoliosis and local-
ized gibbus [2].

4. Pathological fracture of the vertebral body as
a result of collapse caused by the metastatic
lesion. The vertebral body and pedicles are
affected in over 85% of cases and in more
than 10% it causes pathological fracture with
subsequent development of neurological deficit
[25].

5. Segmental instability leads to increased radicu-
lar and axial pain as well as high risk of acute
neurological deterioration.

The diagnostics of the metastatic spinal dis-
eases includes thorough clinical examination in
conjunction with imaging studies. Plain X-rays,
myelography, computed tomography and mag-
netic-resonance imaging (MRI) can be applied
either separately or in combination. The MRI
usually shows hypointensity on T1-weghted
images and hyperintensity on T2-weighted im-
ages [6,31]. This is the diagnostic modality of
choice which is becoming increasingly popular
in recent years. Moreover, MRI is routinely used
as an examination for preoperative planning
of the contemporary therapy by means of ste-
reotactic radiosurgery [15,16]. Rarely, are the
intervertebral discs affected by the neoplastic
process for their avascular nature [2]. The ver-
tebral body and the pedicles are 20 times more
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commonly affected compared to the vertebral
laminae and the posterior elements of the ex-
tradural space [4].

Another useful examination with high diag-
nostic sensitivity is the bone scintigraphy with
Tc?™. This isotope is captured by the neoplastic
cells, thus, the study can detect lesions meas-
uring 2 mm and is able to diagnose metastatic
disease between 2 and 18 months prior to their
roentgenological debut [31].

TREATMENT OPTIONS

The contemporary therapeutic trend in the
treatment of metastatic spine lesions requires
interdisciplinary approach. This is important
because the final goal is to provide better QolL,
despite that the treatment is generally pallia-
tive in such patients.

1.0PERATIVE TREATMENT

Indications for surgery [5, 18, 25, 31]:

e Severe pain unrelieved by conservative
measures

¢ Progression of the focal neurological deficit

¢ Presence of pathological fracture

¢ Compression of the neural elements by the
growing tumor

¢ Segmental spinal instability

¢ Progressive spinal deformity with formation of
kyphosis, scoliosis, kyphoscoliosis or regional
gibbus

¢ Radio-resistant tumors

¢ Neurological deterioration after reaching the
maximal radiotherapeutic dose

¢ Life expectancy more than 3 months

¢ Absence of metastases in other vital organs

o Satisfactory general status allowing more
aggressive treatment

¢ Histological verification of the tumor type and
specifying of unknown primary source

Aims of surgery [18, 28, 31]:
¢ Decompression of neural structures
e Maximal tumor resection, if possible - total
resection
¢ Achieving histological verification of the tumor

type

¢ Reconstruction and stabilization of the involved
segment or the accompanying pathological
fracture

¢ Improvingpatient’s QoL anddailyindependence
as much as possible

The choice of the appropriate surgical ap-
proach and technique should be individual and
depending on the localization of the tumor
tissue in relation to the neural structures, the
involved spinal segment and the absence of
paravertebral spread [38]. Posterior, postero-
lateral and anterior surgical approaches are
commonly used. Anterior approaches are suit-
able and widely used for the cervical spine. An-
terior approaches in the thoracic and lumbar
spine require thoracotomy and laparotomy, re-
spectively. Therefore, these approaches neces-
sitate the participation of visceral and thoracic
surgeons, require longer operative time and are
associated with higher rate of complications|[3,
20] . The anterior thoracic approaches may lead
to pulmonary (atelectasis, pneumonia, respira-
tory failure), technical (hemo-pneumothorax,
wound infections) and somatic complications
(embolism, stroke, ileus, urinary infection,
acute renal failure) [20].

In the lumbar segment the complications
can be vascular (arterial or venous trauma and/
or thrombosis), neurogenic (bladder and bow-
el disturbances, hyperpathic pain in the lower
extremities), wound problems (infection, her-
niation, dehiscence), ureter injury and somatic
(embolism, stroke, urinary infections, acute
renal failure). The complication rate can reach
40% [20]. Posterior decompression, postero-
lateral resection of the vertebral body, recon-
struction and stabilization of the involved seg-
ment are commonly used in the thoracic and
lumbar spine [2].

Satisfactory general status and presence of
solitary metastasis may impose more aggressive
surgery such as the one-stage ,en-block” verte-
brectomy. This method can provide radical resec-
tion of the spine lesion. The use of this approach
is justifiable because it may offer prolonged
survival of patients with solitary metastasis up
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to 30 months [34]. The indications are: solitary
spinal metastasis, absence of other organ metas-
tases and considerable paravertebral extension
[1,28,32]. Surgery should be performed prior to
radiotherapy because, otherwise, wound com-
plications increases three fold [2,16].

2. CONTEMPORARY MINI-INVASIVE PROCEDURES
- PERCUTANEOUS VERTEBROPLASTY (PVP) AND
KYPHOPLASTY (PKP).

These procedures offer considerably lower rate
of postoperative pain in 80-82% of the cases [29].
They are used when the life expectancy is less
than 3 months and surgery is not indicated [3].
In neoplastic lesions the complication rate reach-
es 5-10%, whereas in osteoporotic fractures it
is only 1-3% [7]. Kyphoplasty may considerably
reduce the risk of cement leakage [11,22]. Indica-
tions for PVP and PKP are the presence of pain-
ful pathological fracture or medically intractable
pain resulting from an osteolytic focus.

Contraindications are: the presence of
symptom-free compression fracture; medical-
ly curable pain; local or generalized infection;
coagulopathy; allergy to bone cement; pres-
ence tumor mass compressing the spinal cord.
Relative contraindications are: loss of vertebral
body height with more than 70%; multiple me-
tastases (more than 5); fracture affecting the
posterior column causing radicular pain and
less severe axial pain [21].

In recent years, the PVP and PKP are com-
bined with percutaneous radiofrequency ablation.
This procedure provides the formation of a cavity
in the anterior 2/3 of the vertebral body and of-
fers better cement distribution which reduces the
risk of clinically evident extravasation [17].

3. RADIOTHERAPY (RT)

RT reduces pain in 80% of the cases but the
rate of patient recovery and independence is
considerably lower - less than 30% of the cas-
es [18]. Usually, the reduction of pain intensity
is registered after two weeks post-irradiation
[21]. The total irradiation dose is limited by the
tolerance of the spinal cord [15].

4. RADIOSURGERY (RS)

RS is a contemporary method used mainly for
solitary metastases where surgery is inappro-
priate. The maximal intratumoral irradiation
dose that is applied by means of CyberKnife®
or GammaKnife® varies between 12.5-25 Gy
(20 Gy on average). This method reduces pain
in 86% of the cases and neurological deficit - in
up to 84% [15]. Stereotactic RS provides maxi-
mal target coverage with optimal fractionated
dose and at the same time it considerably re-
duces the irradiation of the surrounding ,risk
organs“ [27]. RS aims at pain reduction, preven-
tion from pathological vertebral fracturing and
delay of neurological deterioration [15].

5. CHEMOTHERAPY (CT)

CT is of limited use in spinal metastasis treat-
ment. The major indications for CT are the ma-
lignant hematologic spinal diseases and some
cases where the tumor from the primary source
is chemosensitive.

6. HORMONOTHERAPY

In general, it may be used in the treatment of
metastases from breast cancer.

7. PHYSICAL THERAPY AND REHABILITATION

[t plays an important role in the palliative care
of these patients.

The average age of patients suffering from
metastatic tumors to the spine and spinal cord
is 52-58.3 years [36]. Surgery is indicated if the
expected improvement of QoL exceeds the direct
operative risks [36]. The aim of surgery is to
prolong survival as well as to increase patient’s
daily independence [12]. This sometimes can
justify a ,redo“ surgery in cases with local
recurrence and good general status of the patient.
Apart from surgery, the adjuvant therapy usually
includes RT and CT. Preoperative endovascular
embolization of the feeding vessels is sometimes
indicated in order to reduce the perioperative
blood loss and risk [24].

The preoperative RT and CT increase both
wound complications and immunosuppression.
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Therefore, careful patient selection for surgical
treatmentis of greatimportance. On the contrary,
postoperative RT leads to prolonged survival,
adequate pain control and improved QoL.

CONCLUSION

The current literature review and analysis dem-
onstrates that the adequate selection of appro-
priate surgical candidates suffering from spi-
nal metastatic disease in accordance with the
established indications leads to improved QoL.
Thus, the surgical treatment should be consid-
ered to be the first step in the complex thera-
peutic algorithm. Apart from surgery, it should
also include RT and CT whenever indicated. If
open surgery is contraindicated, one should
bear in mind the contemporary percutaneous
techniques and radio-surgical methods.
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BOJIECT HA WILSON - AUATHOCTUYEH U TEPAIIEBTHYEH IIOAX0/,

JuaHa I'anuesa, HckpeH Koyes
KyimHuKa 1o XxernaToracTpoeHTepoI0TUs
MeaunMHCKU YHUBepCUTEeT — BapHa

YHuBepcuTeTcka 6osHUIA ,,CBeTa MapuHa“ - BapHa

PE3IOME

ABSTRACT

Bosnecrta Ha Wilson e Hac/ieicTBEHO aBTO30M-
HO pelleCMBHO HapylleHHe Ha GUIHApHUS MejieH
TpaHCHOPT. B pe3ysTaT Ha TOBa Me/iTa Ce HATPYINBA
M OKa3Ba TOKCHUYHO B'b3/IEHCTBHE B YEPHUS APOO,
MO03'bKa, KOpHesiTa U 6b6peruTe. [I[poTHUya ry1aBHO
C YEepPHOJPOOGHU U HEPBHO-IICUXUYHU NPOsIBU. [[na-
rHo3aTa ce OCHOBaBa Ha KOMILJIEKCHaTa OlleHKa Ha
KJUHUYHATA KapTHUHA, JJaGOpaTOPHUTE AAaHHU 3a
OTKJIOHEHUsI B Me/IHATa 06MsSIHA U Pe3YJITATUTE OT
MOP(OJIOTUYHUTE, TEHETUYHU U 06pa3HU U3CIIE]-
BaHud. bosecrta Ha Wilson fga Gbje JiekyBaHO.
JleueHreTO e HAaCOYEHO KbM HaMaJiiBaHe Ha TOK-
CUYHOTO OTJIaraHe Ha Me/ B TSJIOTO U IOCTHUraHe
Ha HeraTHBeH MeJieH 6ajlaHC. € HEOOMKHOBEHO Te-
HETHYHO 3a00JIsIBaHe Nopajy TOBa, Ye Moxe edek-
TUBHO TepamusiTa C XeJaTOPHU U IUHKOBH COJIH €
oropa Ha JIeYeHHEeTO /0 >KUBOT. YepHo po6GHaTa
TPaHCMAHTAIMs OCUTYPsBa KOPEKIUs Ha MojJie-
»Kalusg MeTaboiuTeH aedeKT.

KiroyoBu aymu: bosiect Ha Wilson, 6roxuMuy-
HU TEeCTOBe, TeHEeTUYHO M3CjeBaHe, TOYKOBA CHUC-
TeMa, XeJIaTOPH, YepHOAPOOHA TPaHCIJIaHTALIUS

Wilson’s disease is a hereditary autosome re-
cessive disorder of biliary copper transport. This
results in copper accumulation and its toxic influ-
ence on liver, brain, cornea and kidneys. It presents
mainly with hepatic and neuropsychiatric distur-
bances. The diagnosis of Wilson’s disease is based
on the complex evaluation of the clinical symptoms,
laboratory data about abnormalities of copper me-
tabolism as well as of the results from the morpho-
logical, genetic and image examinations. Wilson’s
disease is an unusual genetic disorder because of
the fact that it can effectively be treated. The man-
agement of the disease is focused on the reduction
of the toxic copper accumulation in the organism
and the achievement of a negative copper balance.
The therapy with chelating agents and zinc salts
supports life-long treatment. Liver transplantation
warrants the correction of the underlying metabolic
defect.

Key words: Wilson’s disease, biochemical tests,
genetic examinations, diagnostic scores, chelators,
liver transplantation
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INTRODUCTION

Wilson's disease is an autosome recessive dis-
order characterized by pathological copper
accumulation initially in the liver and, subse-
quently, in the nervous system and other tis-
sues as well. It presents with a broad scope of
hepatic and neuropsychiatric abnormalities. If
a specific treatment is absent, copper accumu-
lation advances and leads to a fatal outcome.

DIAGNOSIS OF WILSON'’S DISEASE

The diagnosis of Wilson’s disease is based on
a broad combination of laboratory tests and
clinical manifestations. Examinations are jus-
tified in any case of isolated elevation of ami-
notransferases, chronic hepatitis of undefined
reason, haemolytic anaemia, neurological
symptoms, and unexplained psychiatric disease
including sudden behavioural changes as well
(9,20,22,36).

BIOCHEMICAL LIVER TESTS

Serum aminotransferase activity is, usually, ab-
normal in Wilson'’s disease except for the very
young age. In numerous individuals, however,
the degree of the elevation of the aminotrans-
ferases can be slight and thus not reflect the se-
verity of the liver disease (28,39).

CERULOPLASMIN

Ceruloplasmin is a copper-binding protein that
is related to approximately 90 per cent of circu-
lating copper in healthy individuals. The normal
ceruloplasmin concentration is of 0,2-0,4 g/L
and serum ceruloplasmin below 0,2 g/L sug-
gests Wilson's disease (22,28). Approximately
90 per cent of the patients with neurological
symptoms, 75 per cent of those with hepatic
manifestations and about 90 per cent of the pr-
esymptomatic patients present with a low or
intermediately low ceruloplasmin level. How-
ever, it should be remembered that between
10 and 20 per cent of the patients present with
low-bordeline or normal ceruloplasmin values
(4,9,22,28,33,39). Besides the clinical benefit of

this measurement is limited by the fact that ce-
ruloplasmin concentrations below 0,2 g/L can
be established in one per cent of the control
subjects, in 10-20 per cent of the heterozygotic
carriers, in patients with copper deficiency, in
Menkes disease, in pathology related to hypo-
proteinaemia such as nephrotic syndrome, pro-
tein-losing enteropathy, malabsorption, includ-
ing gluten enteropathy, malnutrition, severe
hepatic failure as well as to a terminal stage of
every liver disease (9,28,33,39). Besides ceru-
loplasmin represents an acute-phase reactant
and it increases in response to inflammation,
infection, and trauma. It is elevated in pregnan-
cy, intake of estrogens and contraceptive means
as well (8,9,28). The method of estimation is
of importance, too. The immunologic method
used in clinical practice renders an account of
the whole amount of ceruloplasmin, i. e. bound
to copper, active or holoceruloplasmin and
not bound to copper or apoceruloplasmin and
that is why its levels are higher. The enzymatic
method measures the oxidase activity of the ac-
tive protein only, however; it is not routinely ap-
plied in practice. Because of these peculiarities,
serum ceruloplasmin should not be used alone
as a definitive test for the diagnosis of Wilson’s
disease and for its rejection (11,13,22,23).

URIC ACID

Serum uric acid can be reduced at the manifes-
tation of the disease because of renal tubular
dysfunction, i. e., Fanconi’s syndrome (28).

URINARY COPPER EXCRETION

Urinary copper excretion is increased in most
untreated patients. The 24-hour cupriuria over
1,6 umol/24 hours is a reliable diagnostic test
in a clinically manifested disease (22,28,29).
Copper values over 0,64 umol/24 hours are
strongly indicative of Wilson’s disease and re-
quire further examinations. The levels between
0,6 and 1,6 pmol/24 hours do not allow the
exclusion of Wilson’s disease in asymptomatic
patients (22). The heterozygotic subjects can
present with intermediate levels, too. The ben-
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efit of this measurement is restricted by the fact
that the higher urinary copper levels can be ob-
served in other liver diseases presenting with
a hepatocellular necrosis such as autoimmune
hepatitis, acute liver failure and cholestatic dis-
eases as well (22,28,33,39).

D-penicillamine challenge cupriuria is an
important and useful additional diagnostic test
(1,2,8,22,28). It has been standardized in chil-
dren only and possesses a high diagnostic value
if the urinary excretion exceeds 25 pmol/24
hours after stimulation by D-penicillamine
in a dose of 1000 mg. The predictive value of
this test in adults remains not specified yet
(14,25,28). Clinical experience and our own
observations demonstrate that the test is of a
diagnostic importance when the provoked cu-
priuria surpasses by five times the basal one as
well as when this elevation is by five times over
the normal value in combination with clinical,
laboratory, or genetic criteria (1,22).

SERUM COPPER

Although Wilson’s disease is a disorder of cop-
per accumulation, total serum copper consist-
ing of free and cerulopasmin-bound copper is,
usually, reduced proportionally to the dimin-
ished ceruloplasmin in circulation.

The estimation of total serum copper level
is a routine laboratory test of a low diagnostic
value. Its levels are, usually, low in asymptomat-
ic patients or in cirrhosis. Serum copper could
be within normal values in spite of the low ce-
ruloplasmin ones in severe liver insufficiency.
Serum copper could substantially be elevated
in case of haemolysis with or without fulminant
manifestations as well as in acute liver failure
because of Wilson'’s disease (39).

On the background of a low ceruloplasmin,
the normal or increased copper levels testify to
an enhanced concentration of free copper not
bound to ceruloplasmin (28,39). The serum
concentration of free toxic copper has been
suggested as a diagnostic test for Wilson’s dis-
ease (9,28). Its testing validity depends on the
methods for ceruloplasmin measurement, i. e.

the widely used immunologic method or the
enzymatic one. The latter is more sensitive and
more recommended as it determines copper-
containing active ceruloplasmin only; however,
it has not become any routine assay yet. There
exists a method for direct free copper estima-
tion that is not accessible for routine applica-
tion yet, too. Free copper determination is of
higher value when monitoring the response to
treatment than as an independent diagnostic
test (5,11,13,22,28).

COPPER CONTENT IN LIVER PARENCHYMA
Quantitative copper determination in the liveris
the best and most definitive test for the evalua-
tion of Wilson’s disease. This has been described
in the literature available as a gold standard for
the diagnosis of the disease (4,13,22,28). Cop-
per concentration exceeds 250 pg/g (over 0,4
umol/g) in dry tissue in 80 per cent of the pa-
tients (9,13,22). However, its distribution in the
liver is not regular, especially during the late
stages of the disease. The quantitative variabil-
ity can be due either to a sample error, or to an
unreliable single estimation. The quantitative
determination is accomplished by means of
mass spectroscopy or atomic absorption spec-
troscopy. This modern method is, however, not
accessible in the routine clinical practice yet. It
is not applied in Bulgaria yet, too.

Copper in hepatocytes as established by
routine histochemical examination varies con-
siderably. In the early stages of the disease, cop-
per is located mainly in cytoplasm and bound to
metallothionein; thus it can be proved by means
of very sensitive staining only. Later on, copper
can be predominantly found in lysosomes. It
can be established by means of a less sensitive
staining with rhodamine and rubeanic acid or,
as lysosome copper-bound protein - with orce-
in stain (1,27,28,30). The histochemical exami-
nation with rhodamine can prove both copper
and copper-bound protein and, therefore, rep-
resents a pathognomonic feature of Wilson’s
disease; however, it occurs in 10 per cent of the
examined patients only (13). That is why the
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absence of a positive result does not exclude the
diagnosis of Wilson’s disease (9,30).

KAYSER-FLEISCHER RINGS

Kayser-Fleischer rings represent a distinctive
pathognomonic sign of this disease. They are
built-up by copper sedimentations on the pos-
terior surface of Descemet corneal membrane.
When visible under direct inspection, they look
usually like a golden-brown or grayish band
near the iris. The reliable precise identification
of the rings requires an examination under bi-
omiscroscope by an experienced ophthalmolo-
gist (28,33,35). These rings are present in 95-
99 per cent of the patients with neurological or
psychic symptoms and only in 50-60 per cent of
the patients with a predominant liver damage
when making the diagnosis (22,28,39). Howev-
er, the absence of a Kayser-Fleischer ring does
not exclude the diagnosis of Wilson’s disease
even in the patients with a neurological form.

The presence of a ‘sunflower’ cataract is
another finding. It can be revealed under bi-
omicroscope, too. It represents a greenish or
brownish pigmentation of copper sedimenta-
tions on the anterior or posterior lens capsule.
It does not cause any significant reduction of vi-
sion (3,7,10,15,28).

Both ocular alterations can disappear dur-
ing the effective drug treatment or following
liver transplantation although the extent of
their diminution and disappearance does not
correlate with coping (22,28).

GENETIC INVESTIGATIONS

Up-to-date, more than 600 mutations of ATP7B
gene have been identified. That is why the crea-
tion of a simple screening diagnostic test is a
difficult task (7,27). If one establishes a given
mutation responsible for Wilson’s disease, the
pathology is confirmed; however, the negative
result is not capable of excluding this disease
(22). Large-scale trials fail to establish any mu-
tations in 13-15 per cent of the patients.
Mutation analysis is useful in certain pop-
ulations demonstrating a limited number

of ATP7B mutations like in Eastern Europe
(H1069Q), Sardinia (c-441_427del115), China
(Arg778Leu), etc. Data interpretation is addi-
tionally hampered by the fact that most patients
are compound heterozygotes and present with
various mutations of each allele (28,35).

Haplotype analysis is based on the poly-
morphisms surrounding ATP7B gene and is
used for patients’ familial screening. After de-
termination of proband’s mutation or haplo-
type, the same specific region in DNA of first-
degree relatives can be studied. This technique
is valuable when defining the genetic status of
asymptomatic siblings, i. e. if they are either
homozygotes or hererozygotes, or are no muta-
tion carriers in case of impossible identification
of proband’s mutations (11,22,28).

When Wilson’s disease is diagnosed, any
first-degree relatives should undergo screening
for this disease. Familial screening based on hap-
lotype or mutation analysis is necessary in order
to detect the asymptomatic mutation carriers
with a view to administer the therapeutic regime
prior to the emergence of the clinical symptoms
(2,9). When the molecular analysis can’t be per-
formed, the standard examination should in-
clude a set of functional liver tests, serum ceru-
loplasmin, 24-hour cupriuria and examination of
the presence of Kayser-Fleischer rings (29).

NEUROIMAGING METHODS OF EXAMINATION

Computer tomography, magnet resonance im-
aging and magnetic resonance spectroscopy of
the brain can establish alterations in basal gan-
glia, white matter, thalamus, and brainstem. The
patients with neurological symptoms should
undergo a brain examination at the onset when
diagnosing the disease (28,29,38).

DIAGNOSTIC SCORING SYSTEM

In 2001, during the 8% international confer-
ence on Wilson’s disease and Menkes disease
in Leipzig, Germany, a scoring system for di-
agnosis of Wilson's disease was proposed. Its
purpose was to ensure objective criteria of high
sensitivity and specificity for the disease. This
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Table 1.

Scoring system for diagnosis of Wilson’s disease (Leipzig, Germany, 2001)

in a negative copper bal-
ance and to prevent its

Typical clinical symptoms and signs

Other tests

accumulation. This can

Kayser-Fleischer rings

Liver copper (in the absence of cholestasis)

be achieved either by

Normal, but >5x ULN after D-penicillamine

Present 2 | >5x ULN** (>4 pmol/g) 2 increasing the urinary
Absent 0 |0,8-4umol/g 1 copper excretion, or by
Normal (<0,8 umol/g) -1 reducing the intestinal
: Rh.odamlne-pom.tlve granules _ 1 copper resorption. Both
Neurologic symptoms™* Urinary copper (in the absence of acute hepatitis) helati
Severe 2 | Normal C _e atlpg agents .D-p(.en-
Mild 1 |1=2x ULN icillamine and trientine
Absent 0 |>2ULN are the first-line drugs

D-PENICILLAMINE

0
]
2
i (20,36).
]
° D-penicillamine mobiliz-

Serum ceruloplasmin 0 |Mutation analysis

Normal (>0,2 g/L) 1 | On both chromosomes detected
0,1-0,2¢g/L 2 | On one chromosome detected
<0,1g/L No mutations detected
Coombs-negative hemolytic anemia | 1

Present 0

Absent

es copper by inducing the
synthesis of metallothio-
nein that forms a non-

*  ortypical abnormalities at brain MRI
** ULN, upper limit of normal
*** |f no quantitative liver copper available

Total score evaluation:

4 or more — Diagnosis established

3 — Diagnosis possible, more tests needed
2 or less — Diagnosis very unlikely

toxic compound with
copper and/or forms
with it a soluble complex
to be excreted with urine.

system underlies the guidelines for approach in
Wilson'’s disease accepted by ot EASL in 2011
(11) (Table 1).

It becomes, therefore, obvious, that there is
no single parameter and gold standard for di-
agnosis of Wilson’s disease. Only the complex
evaluation of the clinical and laboratory data
and the results from the morphological, genet-
ic and image examinations contributes to the
correct diagnosis. In some cases, both clinical
observation and therapeutic test with penicil-
lamine help the definite determination of the
diagnosis (21).

TREATMENT OF WILSON'’S DISEASE

Wilson'’s disease is a severe but treatable disor-
der necessitating timely and adequate manage-
ment. Treatment options include mainly drug
therapy and liver transplantation.

DRUG THERAPY

The objective of drug therapy is to reduce toxic
copper sedimentation in the organism, to result

In most patients with
a predominant hepatic
form of the diseases, a clinical improvement can
be observed after 6-8 weeks of treatment; how-
ever, sometimes one needs 12-24 months prior
to reading the favourable effect.

Treatment starts in a dose of 750-1500 mg
daily as the maximal dosage is of 2 g daily, i.e.
15-20 mg/kg daily divided into four or two in-
takes. The drug is best taken one hour before
or two hours after meal. Tolerability of penicil-
lamine improves when starting the treatment
with increasing dosages, from 125 or 250 mg
daily up to and increasing by 125-250 mg eve-
ry 4-7 days and reaching up to the therapeutic
dosage (5,8,19,28,29).

D-penicillamine can induce pyridoxine de-
ficiency and that is why one recommends the
supplementation of vit. B6 in a dose of 25-50
mg daily. Some authors prefer a weekly dosage
of 50 mg that ensures an adequate prevention
(11,22,29,39).

D-penicillamine usage is associated with nu-
merous side effects which are observed in 20-30

CBulgarian medicine vol. 3 Ne 2/2013




per cent of the patients. Early hypersensitivity
reactions are established during the first month
of treatment and present with nausea, fever, ex-
anthema, lymphadenopathy, and proteinuria.
They are usually transient; however, they require
a temporary reduction or even cessation of the
drug and application of antihistamine means or
corticosteroids. The significant bone marrow
toxicity includes a severe thrombocytopenia,
neutropenia, or total aplasia. In such cases, the
treatment should immediately be ceased. Late
unwanted reactions occur in about two per cent
of the patients and consist of nephrotoxicity,
lupus-like syndrome, immune complex nephri-
tis or Goodpasture syndrome, skin toxicity such
as elastosis perforans serpiginosa, pemphigus or
pemphigoid lesions, lichen planus, aphthous sto-
matitis, and cutis laxa. Very late side effects occur
seldom and include nephrotoxicity, myasthenia
gravis, polymyositis, ageusia, suppressed immu-
noglobulin A secretion, risk of infection, and se-
rous retinitis. After over-dosage treatment, hepa-
totoxicity, reversible sideroblastic anaemia and
haemosiderosis have been reported (9,11,22,28).

The improvement of the patients present-
ing with neurological manifestations is more
delayed, sometimes after 3 years of treatment.
Deterioration of these symptoms has been de-
scribed in 30-50 per cent of the patients and
that is why the treatment should either be car-
ried out carefully, or the application of another
drug should be started (22,27-29).

TRIENTINE
Trientine or triethylenetetramine dihydrochlo-
ride is copper-chelating agent. It has been in-
troduced as an alternative therapy for the pa-
tients without any tolerability of penicillamine.
Trientine increases urinary copper excretion.
Its usual initial dose is of 750-1500 mg daily
divided into two or three intakes and its main-
tenance dose is of 750-1000 mg daily.
Trientine possesses a few side effects only.
The early toxicity includes bone marrow sup-
pression and proteinuria. The most common
side effect is a reversible sideroblastic anaemia

resulting from a copper deficiency. Some auto-
immune disturbances such as lupus-like reac-
tions can represent potential late side effects;
however, they usually occur in patients on ini-
tial penicillamine therapy (11,19,22,28,39).
Trientine is an effective management option
for Wilson’s disease. It is indicated in the patients
with penicillamine intolerability. It is effective
as a first-line therapy even in the patients with
decompensated liver disease. Some authors rec-
ommend trientine as a first-line therapy because
of the lower incidence rate of the neurological
deterioration and side effects as well (6,11,39).

ZINC

Zinc induces the synthesis of an enterocytic met-
allothionein which is an endogenous chelator of
metals. This protein possesses a higher affinity
to copper than to zinc. The firm bond to copper
hinders its further resorption. Then it is lost with
feces by exchanging the enterocytes by their nor-
mal turnover (2,11,16,22,28,31). Besides zinc can
enhance the level of the hepatocellular metal-
lothionein. In this way, copper binding to metal-
lothionein forms non-toxic complexes in liver. It
has been established that zinc is extraordinarily
active when reducing the oxidative damage and
increasing gluthatione in hepatocytes as well (12).

Zinc is used as a first-line therapy in
asymptomatic patients, as a maintenance
treatment and in the patients with predomi-
nant neurological manifestations because it
very seldom deteriorates neurological signs
(4,11,18,22,28,32,37,39). Its dose amounts to
milligrams of elementary zinc. In children and
adults, the dose is of 150 mg daily divided in
three intakes.

Zinc salts such as sulphate, acetate, and glu-
conate are characterized by very few side ef-
fects.

Gastricirritation is a primary trouble in 10-
15 per cent of the patients. It is more outlined
with zinc sulphate. Zinc acetate causes least
gastrointestinal disorders. A deteriorated liver
function with one patient’s lethal outcome has
been reported. Zinc can exert an immunosup-
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pressive effect and diminish leukocyte haemot-
axis. One can observe an elevated serum lipase
and/or amylase without any clinical and x-ray
evidence of pancreatitis (11,22,28).

TETRATHIOMOLYBDATE
Ammonium tetrathiomolybdate (TM) is a pow-
erful experimental chelating agent. There are
two mechanisms of action. With the first mecha-
nism, the drug taken with food binds the endog-
enously secreted copper to the present protein
in the intestinal lumen and thus this complex
can’t be resorbed. With the second mechanism,
TM absorbs if taken between meals and forms a
complex with free copper and albumin in blood.
This copper can’t enter the cells anymore and
becomes metabolically inactive. In this way, free
toxic copper decreases rapidly (5,8,11,22,28).
TM has been suggested for the initial treat-
ment of the patients with neurological manifes-
tations because of the fact that it hardly leads to
deterioration of the symptoms. It still persists
as an experimental therapy and is not offered
to the market yet. Nowadays the clinical experi-
ence with TM remains limited. Its profile of safe-
ty is good. Insignificant side effects such as bone
marrow suppression and weak elevation of ami-
notransferases have been observed in 10-15 per
cent of the patients treated with TM (6,11,28).

ANTIOXIDANTS

Toxic copper effect in Wilson’s disease leads to
free-radical liberation. It has been found out
such patients present with reduced serum and
hepatic vit. E levels. That is why antioxidants
and, mainly, vit. E play a role as an additional
management option. Sometimes an improve-
ment of the symptoms has been established
following vit. E supplementation; however, no
careful investigations have been carried out yet
(2,11,28,29).

TREATMENT OF
THE FULMINANT HEPATIC FAILURE

The patients with commonly fatal fulminant
hepatic failure due to Wilson’s disease require

life-saving liver transplantation. Prior to ac-
complishing the transplantation, plasmapher-
esis (plasma exchange), haemosorbtion, or hae-
modialysis can be performed. These procedures
can protect kidneys from copper tubular dam-
age and thus avoid renal failure. Albumin dialy-
sis stabilizes the patients with fulminant hepat-
ic failure because of Wilson’s disease and delays
the need of transplantation without abolishing
it. In such cases, molecular adsorbent recircu-
lating system ultrafiltration (MARS) can prove
effective (24,28).

LIVER TRANSPLANTATION

The indications for liver transplantation in-
clude the fulminant form of Wilson’s disease,
young cirrhosis patients with severe hepatic
failure who do not respond to 2-3-month
long treatment, or patients with acute liv-
er insufficiency after therapy cessation
(3,11,19,22,26,28,29,32). Orthotopic liver
transplantation corrects the metabolic defects
of the disease and favours the normalization
of extrahepatic copper accumulations. The
prognosis after this intervention is good. It is
not recommended as an initial treatment for
the neurological form of the disease as these
patients usually respond well to drug therapy.
There are scientific communications about
hepatocyte transplantation in LEC rats as an
animal model of Wilson’s disease. There are
encouraging results demonstrating the nor-
malization of the histological patterns and bil-
iary copper excretion (17,29, 39), especially in
patients with liver insufficiency (34).

OTHER METHODS OF TREATMENT

Amitriptyline reduses copper-induced apopto-
sis of hepatocytes as proved in an animal model
(11). In-vitro, treatment with pharmacological
chaperones 4-phenylbutirate and curcumin,
partially restored protein expression of most
ATP7B mutations (11,29). Gene therapy within
selected populations with a dominant mutation
promises to be an effective option in the future
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TREATMENT DURING PREGNANCY

The treatment should go on during pregnancy
as the cessation of medication could lead to
acute hepatic failure. A dose reduction of peni-
cillamine during the first trimester down to and
even below the maintenance dosage of ~10 mg/
kg daily has been recommended. During the
last trimester, the dose should be of 25-50 per
cent of that prior to pregnancy in order to avoid
fetal copper deficit and warrant better wound
healing following Caesarean section (19,28,29).

PROGNOSIS

The prognosis of the patients with Wilson’s dis-
ease on continuous treatment is excellent even
if at the time of the diagnosis of this disease
liver cirrhosis has been found out. With treat-
ment, the neurological, psychic and hepatic ab-
normalities gradually improve and liver tests
usually normalize. The prognosis remains unfa-
vourable in the patients with advanced disease,
rapidly progressive hepatic insufficiency, and
severe haemolysis (19,22,28,29).

CONCLUSION

Wilson’s disease is arare hereditary but treatable
disorder of copper metabolism. The diagnosis is
easy in the patients presenting with the classical
manifestations of liver damage, Kayser-Fleischer
ring, neurological symptoms, low ceruloplasmin
levels and high urinary copper excretion. Howev-
er, it is difficult in the patients with either fulmi-
nant hepatitis, or chronic liver disease only. It is
noteworthy that there is no gold standard for the
diagnosis. It is based on the combination of clini-
cal, laboratory, morphological and instrumental
examinations. Advances of genetic technologies
and opportunities for hepatocyte transplanta-
tion represent a challenge of contemporary di-
agnosis and offer new promising options for fu-
ture treatment. Despite this progress, however,
clinicians stand in need of full consideration of
Wilson'’s disease in the differential diagnosis and
of search for appropriate diagnostic methods for
early detection and timely adequate therapeutic

approach. If initialized sufficiently early, therapy
usually leads to complete control of the symp-
toms and warrants normal patient’s survival and
individual quality of life.
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ONEPATHUBHO JIEYEHUE IIPU METACTATUYHHU TPbBHAYHHU
3ABOJIIBAHUS: OB30P U PETPOCIIEKTUBEH AHAJIU3 HA HALIIUA
OIIUT 3A AECET-TOAMIIEH NEPHOL (2000-2009)

Amamnac H. [lasapcku, bopucaas /]. Kumos, Xpucmo b. Kea3kos,

bopucaas /. Kaanes, CmegaH /. Paiikos, Uso H. Kexalios
MepunnHcku yauBepcutet - [InoBauB, KaTespa no HeBpoxupyprusa

PE3IOME

ABSTRACT

CbBpeMeHHaTa JUTepaTypa o6pblia Bce Mo-
roJisiIMo BHUMaHMe Ha II0OBeJIeHUEeTO IPU NMallieHTH
C BTOPUYHUTeE 3/I0Ka4yeCTBEHU IPbOHAYHU 3260JI51-
BaHUs, MOpaAy HapacTBaljaTa CollhajiHA 3HAYU-
MOCT Ha Ta3H MaToJIOTHSI.

LIEJI: /la ce aHA/JIM3UTAT PETPOCIEKTUBHO pe-
3yJTaTUTe OT MPOBEAEHOTO JieYyeHUe MpPU OGOJIHU
CbC CIMHAJIHU MeTacTa3y U /ia ce NpoBejie aHAJIU3
Ha JIMTepaTypaTa C orJie/i pelie3upaHe Ha MoBejie-
HHUETO.

MATEPHAJI U METOZIM: B HacTogaTa ctaTus
npejcraBsaMe AaHHU 3a 130 mayguveHTH JIeKyBaHU
B Kninnukara no HeBpoxupyprus npu YMBAJI“C.
[eopru“-Il;1I0BAWB 10 MOBOJ, Ha BTOPUYHHU 3JI0Ka-
YyeCTBEHU I'pbOHAYHU 3abosisiBaHUsA Mexay 2000
u 2009 roauHa. [Ipu nogbopa Ha MOAXOASAIIUTE 3a
OllepaTUBHO JieyeHUe MallMeHTH ca H3MO0JI3BaHU
ckasata Ha Karnofsky u mogudunupaHarta ckasa
Tokuhashi score. TexxecTTa Ha KJIMHUYHATAa HU3s1Ba

The world literature pays greater attention on
the treatment of the secondary malignant spinal
diseases due to the increasing social significance of
this pathology.

A1M: To retrospectively analyze the results from
the treatment of patients with metastatic spinal dis-
ease and to perform review of literature in order to
clarify the optimal treatment strategy.

MATERIAL AND METHODS: The current study
includes 130 patients treated for metastatic spinal
disease between 2000 and 2009 at the Clinic of Neu-
rosurgery of St George University Hospital in Plov-
div. The Karnofsky Performance Scale (KPS) and the
Modified Tokuhashi Score Scale (MTSS) were used
to select appropriate patients for operative treat-
ment. The severity of the clinical symptoms was as-
sessed by the Frankel Scale (FS).

RESULTS: Operative treatment was performed
in 95 patients (73.1%) and 35 patients were not
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e ompeiesisiHa crope, ckasaTta Ha Frankel 3a cre-
NeHTa Ha HeBPOJIOTUYHA YBpea.

PE3Y/ITATH: OniepaTHUBHO JIeYEHHE € NIPOBe/e-
Ho nipu 95 6osHU (73,1%), a HeonepupaHHu ca 35
(26,9%). OT onepupanuTte 95 manueHTH npu 8 e
M3BbplLIeHa KopnopekToMusd, npu 20 xeMuaaMu-
HeKTOMMUSs, Ipy 31 JJaMUHEKTOMHUSA Ha eJHO HUBO,
npu 25 JJaMUHEKTOMMUS Ha JiBe HUBA, a npu 11 sa-
MHUHEKTOMHUS Ha MoBeyve OT JiBe HUBA. [Ipu ocemTe
cay4dasd C KOpPIOpPEKTOMMS e MpUJIOKeHa NpejHa
M HA UHCTPYMEHTalMd ¢ TUTaHUeBaBa IJaka U
aBTOTpAHCIJIAHTAT. [Ipy eiUH ciy4yail e mpUIoXKe-
Ha 33/iHa WMUKAHA MHCTpyMeHTauud. [lpu yetupu-
HaZleceT OT CJIy4auTe C JIOKaJu3alus B TopaKajieH
WK JTyMOasieH CETMEHT € MPUIOXKEeHA TPaHCIe1-
KyJIHA CTabuIn3anus.

3AKJIIOYEHHME: OnepaTUBHOTO JieYeHHEe Ha
BTOPUYHUTE 3JI0KAYECTBEHU I'PbOHAYHHU 3a60JI51-
BaHUS NMPHU MpPaBUJIeH NOAO0P Ha MAIMeHTUTE BOAHU
Jlo TIOBHMILIaBaHe Ha Ka4eCTBOTO UM Ha »KMBOT U Ca-
MOCTOSITEIHOCTTA B €XKeTHEBUETO.

Katwouosu dymu: eps6HauHa Memacmasa, one-
PAMUBHO J1eYeHUe, Kayecmao Ha HU8om

operated (26.9%). The surgical treatment includ-
ed corpectomy in 8 cases, hemaleminectomy in 20
cases, one-level laminectomy in 31 cases, two-level
laminectomy in 25 cases, multiple-level laminec-
tomy in 11 cases. Bone graft and titanium plate
was used in 8 cases with corpectomy to achieve fu-
sion and stabilization the spine. Posterior cervical
instrumentation was applied in 1 case. Posterior
transpedicular screw fixation was performed in 14
cases.

CoNcCLUSION: The appropriate patient selection
for operative treatment of metastatic spinal disease
leads to better quality of life and improved daily in-
dependence.

Key words: spine metastasis, surgery, quality of

life

INTRODUCTION

The treatment of metastatic spinal disease is an
interdisciplinary problem with increasing social
impact during the last decade due to the aging
of the population and the prolonged survival in
cancer patients [2,9,10]. The social significance
and early diagnosis in metastatic spine patients
is a result of its growing incidence. Metastatic
spinal tumors are reported to be 75-90% of all
cases with spinal neoplasms [2,4,5,9]. Almost
40-50% of bone metastases are located in the
spine and 30-70% of cancer patients show evi-
dence of spinal metastases on autopsy [1,5,9,15].
Clinical presentation consists of early onset of
localized and/or radicular pain with constant inten-
sity. It results either from the growing tumor mass
which compresses the surrounding neural elements
or from the pathological vertebral fracture. Other
signs include localized spinal deformity and pro-
gressing focal neurological deficit [2,5,9,14,15,16].
The greater percentage of spinal metasta-
ses origin from lung, breast, prostate and renal

cancer [1,4,9,10]. Magnetic-resonance imag-
ing (MRI) should be the diagnostic modality of
choice for its superior informative resolution
and detailed anatomy which play a major role
in the preoperative planning and the postoper-
ative follow-up. Bone scintigraphy (BS) should
also be used because it may provide the earliest
diagnosis [5,6,9].

The major indications for surgical treat-
ment are the persistent severe pain and the
progressive focal neurological deficit resulting
from neural compression, vertebral pathologi-
cal fracture, spinal instability, radio-resistant
primary tumor and the necessity for obtaining
histological diagnosis [5,6,9,13,15,16]. Surgery
is usually combined with adjuvant radiother-
apy and/or chemotherapy. In general, opera-
tive treatment following prior radiotherapy is
associated with greater risk of complications
and, therefore, one should bear in mind when
choosing the optimal treatment regimen [10].
Aggressive treatment should aim at prolonging
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survival and improving patient’s quality of life
(QoL) which can be achieved after thorough and
careful patient selection [1,2,4,9,10,13,15,16].

The object of the current study is to present
the results from the treatment of secondary ma-
lignant spinal neoplasms and to retrospectively
analyse the material in order to draw conclu-
sions based on our experience and the review
of literatiure.

MATERIAL AND METHODS

The current study includes 130 patients treated
for metastatic spinal disease between 2000 and
2009 at the Clinic of Neurosurgery of St George
University Hospital in Plovdiv. 87 (66.9%) were
male and 43 were female (33.1%). The segmen-
tal distribution of the spinal metastases is pre-
sented in Table 1.

Table 1.

Segmental distribution of the spinal metastases

Spinal segment Number of cases %
Cervical 9 6,92 %
Thoracic 72 55,39 %
Lumbar 34 26,15 %
Multiple 15 11,54 %
Total 130 100 %

The Karnofsky Performance Scale (KPS)
and the Modified Tokuhashi Score Scale (MTSS)
were used to select appropriate patients for op-
erative treatment (Table 2) [15]. The severity
of the clinical symptoms was assessed by the
Frankel Scale (FS) (Table 3).

Table 2.
Modified Tokuhashi Score Scale
Parameters Score (points)
1. Global status 0 - Poor
1 - Stable
2 - Good

0 - >/= 3 metastases
1 - 1-2 metastases

2 — 0 metastases

0 - >/= 3 metastases
1 - 2 metastases

2 — 1 metastases

0 —inoperable

1 - operable

2 — no metastases

2. Evidence of extra-spinal bone metastases

3. Number of vertebral metastases

4. Visceral metastases

Parameters
5. Primary source

Score (points)

0 - pancreas, esophagus,
stomach, bladder,
osteosarcoma, lungs

1 —liver, unknown
primary source

2 — others

3 — uterus, kidneys

4 —rectum

5 —thyroid gland,
prostate gland, breast

0 - plegia

1 - paralysis

2 —no motor deficit

6. Neurological deficit

Table 3.
Severity of the neurological deficit and the clinical
presentation based on the FS

Grade | Clinical symptoms % of cases
A | Complete loss of sensory and motor functions 34,7 %
B | Complete motor and incomplete sensory loss 18,1 %
C | Severe but not complete motor and partial 13,1 %
sensory loss

D Partial motor and sensory loss — able to walk 19,3 %
unassisted

E | Absent motor and sensory impairments 15,6 %

RESULTS

The major part of the metastatic spinal tumors
in our series affects the bone structures and the
spinal epidural space. 5 cases had intradural lo-
calization and only 1 case was with intramedul-
lary localization of the metastasis from colorec-
tal cancer. In 12 cases there was considerable
paravertebral spread of the tumor formation.
The histological type of the spinal metastases is
presented in Table 4.

Table 4.
Histological distribution of spinal metastases based on
the primary source

Primary source Number of cases (%)
Lung cancer 16 (16,8 %)
Prostate cancer 13 (13,7 %)
Breast cancer 12 (12,6 %)
Renal cancer 8 (8,4 %)
Lymphoma 7 (7,4 %)
Thyroid cancer 3 (3,2%)
Stomach cancer 3 (3,2 %)
Bladder cancer 1(1,1%)
Melanoma 1(1,1%)
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Primary source

Number of cases (%)

Colorectal cancer

1(1,1%)

Plexus chorioideus carcinoma 1(1,1%)
Endometrial cancer 1(1,1%)
Sarcoma 2 (2,1 %)
Non-differentiated carcinoma 26 (27,3 %)
Total 95 (100 %)

The clinical presentation includes early on-
set of radicular and/or localized pain in 98% of
cases. The progression of the focal neurological
deficit is also common. Sensory deficit is estab-
lished in 83% of the cases, motor deficit - in
80% of the cases and urinary and bowel distur-
bances - in 52% of the cases.

The imaging diagnosis was obtained by
X-ray, contrasted myelography, computed to-
mography (CT) and magnetic-resonance imag-
ing (MRI), separately or in combination. Based
on the data from the clinical presentation, the
imaging studies and the physical state, surgery
was performed in 95 patients (73.1%). 35 pa-
tients were not operated.

Table 5.
Operative techniques and surgical approach

Operative technique Number of cases
Corpectomy (cervical segment) 8
Hemilaminectomy 20
Laminectomy (1 level) 31
Laminectomy (2 levels) 25
Laminectomy (more than 2 levels) 11
Total 95

Bone graft and titanium plate was used in
8 cases with anterior cervical corpectomy to
achieve fusion and stabilization the spine. Pos-
terior cervical instrumentation was applied in
1 case. Posterior transpedicular screw fixation
was performed in 14 cases. The surgical treat-
ment aimed at maximally radical and safe re-
section of the spine lesions (Table 6).

Table 6.
Extent of tumor resection

Extent of resection Number of cases (%)
Total 26 (27,4 %)
Subtotal and partial 62 (65,3 %)
Biopsy 7(7,4%)

Total 95 (100 %)

Two cases of patients operated for lumbar
and cervical metastases are presented in Fig-
ures 1 and 2.

Figure 1. A - Sagittal MRI image of the lumbar
spine showing pathological fracture of L3 vertebra
due to metastatic prostate cancer. B - Lateral
postoperative X-ray after laminectomy, partial
tumor resection and posterior pedicle screw fixation
of the L.2-4 segment.

Figure 2. A - Sagittal MRI image of the cervical
spine demonstrating pathological fracture of C6
vertebral body due to metastatic fibrosarcoma
with primary source in the right hip joint. B and
C - Lateral and AP postoperative X-rays after C6
corpectomy, subtotal tumor resection and anterior
cervical fusion and stabilization by means of iliac
bone graft and titanium plate C5-C6 segment.

Contraindications for operative treatment
were multiple metastatic spinal disease, evi-
dence of visceral metastases and advanced sys-
temic cancer, poor global status, expected life
expectancy less than 3 months and/or refusal
to sign informed consent.

Early postoperative improvement was
observed in 75.8% of the cases, without any
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change were 14.7% of the cases, clinical dete-
rioration - 2.1% of the cases and death in 7.4%
of the cases (Table 7).

Table 7.
Number and cause of death

Cause of death Number of cases
Pulmonary thromboembolism
Acute myocardial infarction
Ischemic stroke

Acute respiratory failure
Acute renal failure

Ascending spinal cord edema

Q) (G NS Y g Y

The pain syndrome demonstrated the fast-
est and most significant improvement. Pain
was of milder intensity and the need for anal-
gesics was considerably reduced after surgery.
Postoperative improvement of the focal neuro-
logical deficit was also observed and more than
60% of the cases increased their Frankel score
to a more favorable grade.

DISCUSSION

The data presented in the current study and
the number of hospitalized patients is similar
to those published in the literature. There is no
significant difference in the segmental distribu-
tion of the spinal metastases. As we also noted,
the most commonly affected segment is the tho-
racic spine. The origin of the spinal metastases
operated in our institution is most commonly
from lung cancer, prostate cancer, breast cancer
and renal cancer which is in accordance with
the data from other large series [1,4,9,10,16]. It
was noted that the larger percentage of cases
were directed to consult with neurosurgeon
with great delay. Most of them were admitted
to the hospital as an emergency and 52% of pa-
tients were in higher Frankel grade - A or B.
The surgical treatment of the cervical me-
tastases which are located in the vertebral body
offers maximally radical resection of the lesion
by means of corpectomy followed by fusion and
stabilization of the spine. The widely-spread us-
age of posterior transpedicular screw fixation
determines the increasing number of surgically

treated patients with thoracic and lumbar spi-
nal metastases. As previously published data,
our series demonstrates that vertebral bodies
are six fold more often affected than the bone el-
ements of the posterior column [3,4,5,6,11,16].
Based on this fact, we would recommend more
radical resections such as the total en-block
spondylectomy performed by Tomita et al. and
Hasegawa et al. [3,11].

CONCLUSIONS

The increasing number of patients who suffer
from metastatic spinal disease along with the
considerable progress in spinal surgery lead to
a greater interest in this pathology. The need
for early diagnosis based on modern and acces-
sible imaging studies is apparent. Spinal metat-
static disease is an interdisciplinary problem
which requires mutual efforts and team ap-
proach which should include surgery followed
by radiotherapy and/or chemotherapy. Thus,
patients will receive optimal disease control for
alonger period. The prolonged survival of these
patients brings forward the need for preserva-
tion of QoL and daily independence. Therefore,
the surgery aiming at radical resection, neural
decompression and stabilization of the spine
will play a vital role in the near future.
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FOLLOW-UP OF ESNAULT TEST FOLLOWING
SPECIAL EXERCISES AT HOME IN CHRONIC LUMBALGIES

Vakrilova Becheva
Medical College, Medical University- Plovdiv

IIPOC/JIEASABAHE HA PE3Y/ITATUTE OT TECTA HA ESNAULT, CJIE/
INIPUJIATAHE HA CIIEQUAJIHH YITPA’XKHEHHA B JOMALIIHHA
YCJIOBHA ITPH XPOHHUYHH JIYMBAJITUHN

M. Bakpusaosa beuesa

CneyuasHocT ,pexadbunutatop’, MegunuHcku Kosexx kbM MY- [noBauB

PE3IOME

ABSTRACT

JAM3AMH: [IpocneKTUBHO, MPOyYBaHe C TECT B
HayaJio U peTecT cief 12 mecena.

LIEJT: [la oTyeTeM edeKTa Ha mporpamMa OT J10-
MalllHU YIpa)KHEHUs 3a MoA06psiBaHe MOJBHXK-
HOCTTa Ha JIyM60-NeJIBUCHATA MYCKyJI1aTypa.

METOAu: Cief noanucBaHe HA MHGOPMHUPAHO
cbriacue 110 manueHTa ¢ XpOHUYHA 60JIKa B KP'b-
cTa 651xa BK/JIOYEHU B KOHTPOJUPAHO IPOYYBaHe.

Bcuuky 6s1xa OLleHEHM 4pe3 TecT 3a eKCTeH-
3MOHHU BB3MOXHOCTU — ,Biering Tect” , TecT 3a
¢diekcMoHHU BB3MOXHOCTHU — ,Itto Tect, TecT 3a
noaBmxkHOoCcT — ,Esnault Tect” u Tect 3a uU3ABpP-
»iuBocT — ,Pile Tect” , cien ToBa paszesieHu B 2
IpyIu: eKcliepuMeHTaIHaTa rpymna ot 55 nauueHTa
C npenopb4yaHU cnequPUIHU YIIPaKHEHUS, U KOH-
TpoOJIHA rpyna oT 55 nanueHTa, KoSITO He U3II'bJIHS-
Ba cneqUPUYHUTE YIPaKHEHHUS, HO CJefiBa HACO-
KHUTe Ha JIeKyBalllus JieKap.

PE3YITATH: [lanyeHTHUTE OT eKClepuMeHTaJl-
HaTa rpyna ca CbC 3Ha4MTeJIHA pefyKIus Ha 60J1-
KOBUSI UHTEH3UTET U QYHKIUMOHANHUSA JePUuLUT
cJaej poBeX/JaHe Ha ciequPpUIHUTE YIPaKHEHHUS,

DESIGN: Prospective, study, test and retest at
home after 12 months.

OBJECTIVE: To report the effect of a program of
home exercises to improve mobility of the pelvis-
lumbar muscles.

METHODS: After signing the informed consent
110 patients with chronic low back pain were in-
cluded in the controlled study.

All were evaluated by test extensional features
- ,Biering test“, a test for flexional opportunities
- ,Itto test”, an agility test - ,Esnault” and a test
and endurance test -, Pile test”, then divided into 2
groups: experimental group of 55 patients with rec-
ommended specific exercises and a control group of
55 patients who did not perform specific exercises,
but follow the therapist’s guidelines.

RESULTS: Patients in the experimental group
experience a significant reduction during the
12-month follow-up in pain intensity and functional
deficits following a specific exercise. In the control
group there was reported a worsening of these pa-
rameters.
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KOSITO Ce 3a/I'bp>Ka [0 BpeMe Ha 12-MeceyHOoTO npo-
cnensiBade. Ilpy KOHTpoJiHaTa rpymna ce OTYMUTA
BJIOIIIaBaHe HAa Te3U MapaMeTpH.

ExcneprMeHTasIHaTa Ipymna Mnokasa 3a/10BOJIH-
TeJIHO MOJ00peHHe B MOBJHSBAHETO Ha IMOJBHXK-
HOCTTa Ha JyM0o0-neJIBUCHAaTa MYCKyjaTypa B pe-
3yJITAT Ha MpUJIaraHuTe crieliuPpUYHU YIIpaKHEHUS.

[Ipy KOHTpoJIHATa rpymna JHUICBAaT NoAob6pe-
HUsl, HaJIMIle e arpaBaliusl Ha 60JIKoBaTa CUMIITO-
MaTHKa. Y npu 2-Te rpynyd HUBOTO Ha y4yacTHE B
nporpaMuTe Gelle CXOAHO.

3AKJIFOYEHME: JleueHUETO CbC cnenuPpUuIHU
yIpa)KHEHUs ce 0Ka3Ba Mo-epeKTHUBHO OT 06UYal-
HO MpeANKUCBAaHOTO MeIUKaMeHTO3HO JieueHue IpU
MalUeHTH C XpOHUYHA 60JIKa B KP'bCTa.

KiwouyoBu aymu: Esnault, cnenpaninu ynpax-
HeHUS], XPOHUYHU JYMOaJITUH.

The experimental group showed a satisfactory
improvement in response to mobility resulting from
the application of specific exercises. In the control
group no improvements in mobility of the pelvis-
lumbar muscles was observed and there was an ag-
gravation of painful symptoms. In both groups the
level of participation in programs was similar.

CoNCLUSION: Treatment with specific exercises
is more effective than commonly prescribed medi-
cation in patients with chronic low back pain.

Keywords: Esnault, special exercises, chronic
lumbalgies

INTRODUCTION

Chronic lumbalgies are a heterogeneous group
of disorders occurring with recurrent low back
pain with limitation of 3 months. In many coun-
tries, chronic low back pain (CBP) is a major
cause of disability. It is believed that it affects
60 to 80% of middle-aged people at some point
in their lives.

DESCRIPTION OF ESNAULT TEST.

The test requires a patient to lift an object from
the ground and was firstdescribed by the French
physiotherapist Michele Esnault in 1991. It ex-
amines the mobility of the pelvic joints in lifting
an object from the floor (3). Depending on the
way of lifting the object, a score is given ranging
from 0 to 3.

PrRoOTOCOL:

The patient lifts paper placed on the floor.
0 - lifts the paper with ease and in different ways.
1 - manages to carry out the test with minimal
effort and slight stiffness.
2 - manages to carry out the test with difficulty,
shows inflexibility or props hands on the knee.
3 - fails to realize the test or needs support.

TRACKING THE RESULTS OF ESNAULT TEST.

The Esnault test results for participants from
the experimental group are shown at testing
baseline in Fig. 1 and at the end of the observa-
tion - Fig. 2.

20%

@ minimal effort

W difficult to carry
out the test

not implemented

45,45% 34,55%

Fig .1. Esnault test results of patients in the
experimental group at baseline.

9,09%

[ minimal effort

W difficult to carry
out the test

not implemented

42,42%

45,46%

Fig. 2. Esnault test results of patients in the
experimental group at the end of the observation.
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At baseline, it is performed with minimum
effort by 19 (34.55%) patients, 25 (45.45%)
found it difficult to perform and 11 (20%) did
not realize it.

At the end of the observation, the test is
performed with minimal effort by 14 (42.42%)
patients, 16 (45.46%) found it hard and 3 per-
sons (9.09%) did not realize it - Table. 2.

We haven’t found a statistically significant
difference when comparing the initial and final
results of the Esnault test of the experimental
group at P> 0,05 (Z = 0,28).

However, the results of test in question
show a positive effect which is evidenced by the
reduction in complaints. Of all participants who
initially performed the test with minimal effort,
only 21.4% passed into the group of hard-test-
ers. Of those who had difficulties at first, a ma-
jority (21.4%) passed into a less severe group
and the same percentage of test participants
passed into the group of ,did not realize the
test.“ The most sensitive change occurred in the
third group, which at baseline could not do the
test. After 12 months, 80% of it realized it, al-
though with difficulty, and only 20% remained
in the same group.

When comparing the test results from the
Esnault test, we have established a deteriora-
tion of the participants in the control group at
the end of observation P <0,001 (Z = 2,92) -

Tab. 1. About half of the patients have remained
on the initial level, while the rest passed into
the negative.

When comparing the Esnault test results
in experimental and control groups at the end
of the observation, no statistically significant
difference P <0,01 y[] 2 = 10.72) has been ob-
served - Fig 3. From the survey, 46% of controls
could not realize the test, while in the experi-
mental group this percentage was much lower
(9.09%).

| Experimental M Control
45,46%
42,42%
d 46,15%
p=
i 9,09%
g

With minimal effort Hard place Not realize
Fig. 3. Comparison of Esnault test results of patients
in the experimental and control groups at the end of

the observation.

Tab. 1.
Comparison between initial and final Esnault test results of patients in the control group.
Havano na MNokazamenu Kpaii Ha npoyyBanemo End of study 06uwo Total
npoyyBanemo At Indicators C muHumanHu ycuaus | TpygHo ocbwiecmBsa- | He peaausupam Failed
baseline With minimal effort 8am Hard placed
be3 npobaemu Abe. Abs. 6p No. 1A - -- 1A
No problems p= SpDr. = Sp 100,00+ - 100,00 -— -— 100,00 100.00
+ —
C MUHUMAaAHU ycuAus A6c. Abs. 6p No. 77 1A 33 1111
With minimal effort p=+ SpDr. £ Sp 63,64+14,50 63,64 9,09+ 1,009,09 = 27,27+ 1,73 27,27 100,00 100.00
+ 14,50 1,00 +173
TpygHo ocbuiecmBa- A6c. Abs. 6p No. —— 44 55 99
Bam Hard placed p= SpDr. = Sp -— 44,44+ 2,00 44,44 55,56+ 16,5655,56 100,00 100.00
+ 2,00 + 16,56
Failed He peaausupam A6c. Abs. 6p No. - - 55 55
p=+ SpDr. = Sp - - 100,00+ 2,23100,00 100,00 100.00
+ 2,23
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The mobility of participants over 50 years is = To 39 O 40-49 years @ Over 50
weaker and they found it more difficult to per- 80,00 - 75%
form the test at baseline (fig .4 and at the end of
monitoring - fig.5). A large percentage of them

70,00

(41.2%) failed to realize it early in the study P *00 53,30%
<0,01 (t=11,48) o 5000
& 40,00 -

[ H To 39 O 40-49 years @ Over 50 ] ®
60,00 - :\: 30,00 +
20,00
50,00

10,00

40,00

With minimal effort Hard placed Failed

% patients
8
8

Fig.5. Esnault test results of patients in the
experimental group according to their age at the
end of the observation.

20,00

10,00

At the end of the study the proportion of
patients over 50 years performing the test
with minimal effort was very small (7.1%). The
Fig. 4. Test results of Esnault tests of patients in the ~ largest share of hard-testers in this age range
experimental group at baseline according to their ~ (53.3%) and those for which realization was

age. not possible are (75%) - Fig 5.

With minimal effort Hard placed Failed

Table 2.
Coefficient of correlation between Esnault test results of patients from the experimental group
and the main parameters tested at the beginning and end of the observation.

B Hauanomo Ha Ha6alogenuemo At the beginning of | B kpaa Ha HabalogeHuemo At the end of
MNokasamenu Indicators the observation the observation
r.r. PP ror PP
iHmeH3umem Ha 6oakama Intensity of pain +0,88 0.88 <0,001 <0.001 +0,86 0.86 <0,001 <0.001
Bw3pacm Age +0,36 0.36 <0,01 <0.01 +0,36 0.36 <0,05 <0.05
Mon Sex +0,01 0.01 >0,05 > 0.05 -0,12-0.12 >0,05 > 0.05
PuckoBu pakmopu Risk Factors +0,40 0.40 <0,01 <0.01 +0,56 0.56 <0,001 <0.001

Table 3.
Esnault test results of patients
in the experimental group at the beginning and end of the observation by presence of risk factors.

Esnault Pesyamamu om mecma Ha Esnault | PuckoBu ¢akmopu A6c_. Abs.
. 6poi num- XX+ +*8x8x SxSx uu PP
test results Risk Factors ber
Auncam No pppp | 1O0E0I3L0= 106060
. 0,13 <0,01
B Hauanomo Ha HabalogeHuemo At baseline 209 % 013200 = 2,93293 <0.01
va Yes 3333 T 0’13 YT 0,720.72 '
1,35+0,151,35 =
B kpan Ha HabnlogeHuemo At the end of the | UcEamio No A 0,15 081061 | 5950 | <001
observation VIviaYes Yes 1616 2,06 J_r(())11 i2,06 + 057 057 59.50 <0.01

(Butgarian medicine vo. 3 s 272013




We have determined direct correlation
(from moderate to high level) of the Esnault
test results of participants in the experimental
group and their age, presence of risk factors
and pain intensity at the beginning and end of
the observation - table 2.

We have not registered any relationship
between gender and the results obtained in Es-
nault test P> 0.05.

Patients with no risk factors present score
significantly higher on Esnault test both at the
beginning and end of the study - Table 3.

The influence of pain intensity on the Es-
nault test results of patients from the experi-
mental group is presented in Fig.6 . All patients
with mild pain (up to 3 items at VAS test per-
formed with minimal effort, 80% of partici-
pants with moderate pain (4-6 on section VAS)
performed it with difficulty and 50% of those
with severe pain (over 7 p. at VAS) failed to real-
ize it, which supports the claim that the intense
pain reduces the patients’ flexibility.

[ B Up to 3 items 04-6 so O More than 7 points ]
100Y
100
90 1 80%
Y|
80 1
70 1
.2 60 - 50% 50%
[ oy s/ |
= 50
[ I
o
= 40
30 1 20%
20 1
104 0% 0% 0% 0%
— = | /
0 . . {
With minimal effort Hard placed Failed

Fig .6. Esnault test results of patients in the
experimental group at the end of the observation
according to the severity of pain on VAS.

Using a stepwise multiple regression analy-
sis we find that the factors mentioned at the
beginning of the observation with the greatest
weight on the results obtained are pain intensity
and age of patients studied P <0,001 (F = 93,24).
These two factors explain 78% of all values. At
the end of the observation the same analysis

demonstrates that the greatest weight on the re-
sults is exerted by the severity of pain P <0,001
(F=82,78), as this factor explains 72% of values.

DISCUSSION

Analyzing the test results of participants in the
Esnault test of the experimental group, we have
found no statistically significant difference be-
tween the initial and final results. However, we
have found a positive effect in the reduction of
complaints. The above statement is supported
by the fact that after administration of thera-
peutic gymnastics in the 12th month of obser-
vation, 80% of the patients have performed the
test and only 20%found it still impossible. For
participants in the control group there was no
functional improvement compared with the
initial deficit. Seeing a deterioration at the end
of the survey, half of the patients remained on
the primary level and the rest passed into the
negative. y No statistically significant difference
was observed when comparing the two groups
- 46% of the controls can not fulfill the test and
far less of the participants in the experimental
group (9, 09%) P <0,01 % 12=10.72). The posi-
tive effect in the experimental group is due to
the implementation of the training for mobility,
which is facilitated by the mobility of the spine,
pelvis and hips. It involves applying mobility
exercises in the flexional and extensional posi-
tion of the spine, spinal pullout and exercises
for active stretching of adductor, abductor and
hip muscles from ischio-crural muscle group. A
Study by Kirkaldy et al. (2001) demonstrated
that the rotation and mobility of erector spinae
muscle are significantly improved by the ap-
plication of flexional and extensional exercises
for the spine, and the variants for mobility and
rotation of erector spinae muscle increase con-
siderably at the end of the study (7). Bandy et
al. (1997) found that to achieve good results the
stretching exercises should be performed every
day by holding a position for 30 seconds (1).
Khalil (1994) et Mayer (2004) demonstrated
that, in chronic lumbalgies, the achievement of
a good lumbar-pelvis mobility releases muscle
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tension and helps increase the threshold of pain
and articular amplitudes in treatment periods
of 15 days (6). In a study Kraydzhikova (2011)
et Gencheva found that autostretching after ex-
ercise reduces muscle imbalance and contrib-
utes to the prevention of disease in the spine
and back muscles (8,4).

We have determined direct correlation of
the Esnault test results of participants in the
experimental group and their age, presence of
risk factors and pain intensity at the beginning
and end of the observation. In our study, gender
does not affect these results.

Older patients (over 50) have greater func-
tional disability both at baseline- 14.2% failed
to realize it, and at the end of the study where
the proportion of failure by test patients over
50 years grows to 75%. The lower mobility of
these participants is connected with the changes
that occur with age in the articular-ligament ap-
paratus and the formation of muscle imbalance.
The results of the study of Lindgren et al. (2004)
confirm our claim. The authors found that the
cohort of patients followed for 2 years, partici-
pants over 50 showed significantly lower mobil-
ity of the spine and hip compared with younger
participants. According to the researchers, im-
paired mobility comes as the result of muscle im-
balance and emerges due to less extensor force
compared with that of the flexors of the body (9).

With the stepwise multiple regression anal-
ysis of tracer factors we have proved that the in-
tensity of pain has the greatest weight on the re-
sults in the experimental group of patients both
at the beginning and end of the observation.
This factor explains the top 78% of the readings
and 72% at the end of the observation. Although
pain intensity remains significant in the experi-
mental group, after testing, it attenuated at 80%
of participants who have completed grade - ,not
implemented” in a way - ,hard placed“ Reduc-
tion of the pain symptomatics was due to the im-
plementation of stabilization exercises and ex-
ercises for the extensor of the corpse. The most
important component in an exercise program is
to improve neuromuscular activation and con-

trol of the target muscle (2). In the literature
we have found evidence supporting the theory
that these exercises are an effective means for
the reduction of pain and the degree of disability
(2). A randomized clinical trial of George et al.
(2005) demonstrates that the implementation
of the stabilization exercises with activation of
m. transversus abdominis reduces the recur-
rence of back pain within 3 years after the first
pain episode. Patients with more than 30% dis-
crepancy in the cross-area of mm. multifidi and
been subjected to stabilizing exercises have 50%
lower risk exposure of recurrent low back pain
during the first year and 40% fewer relapses
over the next 3 years after treatment, compared
with individuals with standard medical care and
treatment. The lack of stabilization exercises is
defined as a potential predictor of individual
risk and progress of low back pain (5).

The presence of risk factors influences out-
comes in the experimental group at the begin-
ning and end of the observation, as the mobility
of patients with no risk factors present is signif-
icantly greater. This shows that socio-economic
factors contribute to reduce functionality in pa-
tients suffering from backaches. In literature we
have found no evidence to support this claim.

CONCLUSIONS:

1. The application in the experimental group ki-
nesitherapeutic program with special exercises
has a positive effect expressed in the reduction
of complaints. The absence of such a program is
linked to worsening the functional status of the
participants in the control group.

2. The intensity of pain influences the Esnault test
results, as the functionality of the muscles of
the body are significantly reduced in subjects
with more pronounced painful symptoms.

3. The age of the participants influences the results
of the four tests, while in patients over 50 years,
mobility, extensional, flexional and power capa-
bilities of the torso were significantly reduced.

4. Risk factors influencing the Esnault test results,
as patients exposed to risk factors, have lower
scores on test applications.

5. Gender does not affect the Esnault test results.
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ABSTRACT

Iles1 HAa MpOyYBAHETO € J]a ce 0YePTasAT OCHOB-
HUTE XapaKTepPUCTUKU HA PENpPOAYKTUBHHUS MepHU-
0/l IpY TYPCKOTO HaceseHue. [Ipu mpocie/isiBaHe
paK/1aeMOCTTa Ha W3CJIeIBAHUTE YETUPHU IeHepa-
I[MY )KEHU SICHO Ce OTKPOSIBA TEH/IEHIUsTA 32 HAaMa-
JisiBaHe Ha CpeJIHUSI 6POY PoJIeHU Jiel|a B TYPCKOTO
CeMeMCTBO. YCTaHOBU ce CKbCSBaHE HA CpejiHaTa
NpOJb/DKUTESTHOCT HA PENpOAYKTUBHUSA TMEpPUO/,
3a KoUTo ce dopmupa ceMeictBoTo. Tosu dakT e
CB'bP3aH OCHOBHO C MO-K'bCHOTO BCT'bIIBAHE B Gpak
Ha JKEHHUTeE, Thil KaTo He Ce YCTAaHOBU pa3/iMKa B
Cpe/iHaTa Bb3PaCT MPH paXkJaHe Ha MOCJIE/IHO JIETE.

K/iwo40BU JAyMM: penpoJlyKTHBEH IepHof,
TYPCKHU eTHOC, PaXXIaeMOCT, cpeJieH 6poH sena

The purpose of the research is to outline the
main characteristics ofthe reproductive period ofthe
Turkish population. Following the birth rate of the
four generations of women the trend for decrease in
the average number of born children in the Turkish
family is clearly distinguished. There was founded a
shortening of the average length of the reproductive
period which is formed family. This fact is related
mainly to the later marriage of women as no differ-
ence is found in the average age at birth of last child.
Keywords: reproductive period, Turkish ethnicity,
birth rate, average number of children

INTRODUCTION

For many years some specific peculiarities of
the reproductive process of the Turkish eth-
nicity were observed: early onset of first birth,
higher birth rate, and prolonged reproductive

activity of female [7]. Until 1900 the birth rate
in the region of Kardzhali exceeds the average
one for the country. In the year 2000 there has
been some decline and in the past three years
the data come close to the average for the coun-
try, but remain higher [1,2,3,4].
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The purpose of the research is to outline the
main characteristics of the reproductive period
of the Turkish population.

MATERIAL AND METHODS:

Following the method of direct individual in-
quiry the opinion of females of Turkish ethni-
cal origin was studied. Two identical studies
were carried out in the region of the town of
Kardzhali within a ten-year period and the first
study was from the year 2000. In the question-
naire questions are set out for the mothers of
the females questioned, which allows for com-
parison of baseline indicators of four genera-
tions of women. The date we obtained were
analyzed by analysis of frequency distribution:
descriptive statistic, non-parametric analysis
(Pearson chi-square test) and Student’s t-test.
Level of significance was accepted at p<0.05.
Data was analyzed using SPSS v.16.

RESULTS AND DISCUSSIONS

The duration of the reproductive period is high-
ly dependant on the age of contracting the mar-
riage, the size of the proto- and inter-genetic
intervals and the age of last childbirth.

The age of contracting marriage, followed
for the four groups of females shows typical
growth trend. The first group of females, born in
the period around 1920 has the lowest average
age of contracting marriage 18,52+0,17 years,
while for the last group, born around 1980 the
age has increased by approximately four years
-22,36x0,57 years P<0,001 (u=6,46) (table.1.).

In the last 20 years the rates have accelerated
and this is grounds for an increase of this indi-
cator by two years.

The changes observed are in line with the
increase of the average age at marriage, regis-
tered in the country. The Turkish girls nowadays
start their family life at older age. Relatively high
percent are the once married after the age of 26
years, while 10 years ago only 3,4% of the ques-
tioned fell into this interval P<0,001 (%%=26,08).
It is sticking that for this ethnicity the tradition
to get married at younger age by 15years of age
is kept. The younger women more often prefer
to achieve a carrier, to get higher education.
This in turn leads to shortening the period for
reproduction, the birth of the first children is
delayed, the next childbirths are becoming less
common and gradually the model of the large
Turkish families moves towards extinction.

Analogic to these, changes are observed
also in the average age of the first childbirth.
The comparison between the two groups of re-
spondents shows that this age has increased by
approximately two years from 21,87+0,24 to
23,82+0,57, P<0,01 (u=3,14), but despite the
observed increase it is still lower than the aver-
age one for the country 26,2 years .

The duration of the protogenetic period
also underwent modification. In the second
study significant shortening of the period from
the marrying until the birth of the first child
was established P<0,05 (u=2,30), while from
1,71£0,15 years is became 1,31+0,09 years.

When studying the fertility the question of
the so called exhausted fertility arises, i.e. what

Table 1.

Results from specific demographics indicators in both studies
Indicators Study in 2000 . Study in 2011

Mother | Respondents | Mother I Respondents I

Mean number of children 3,34+0,15 1,65+0,07 2,53+0,15 1,31+0,11
Mean age of marriage 18,52+0,17 20,42+0,24 20,24+0,37 22,36+0,57
Mean age of first birth 20,41+0,24 21,87+0,24 21,47+0,39 23,82+0,57
Mean age at last birth 28,24+0,53 25,65+0,36 26,92+0,60 27,75+1,16
Mean length of the reproductive period 9,69+0,58 - 6,90+0,65 -
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is the duration of the period, for which the final
formation of the size of the family ends. Stud-
ies show that the changes in the age of the first
childbirth, the intervals between the births and
the changes to the number of births lead to the
ending of the reproductive functions of the fe-
male at younger age [6].

In this regard, in order to find the actual
fertility of the Turkish ethnicity, only the data
of the mothers of the respondents were used,
since for them the reproductive period has
ended.

Shortening is established of the average du-
ration of the reproductive period, in which the
family is formed from 9,69+0,58 for the women
born around 1920 to 6,90+0,65 for the women
born around 1960 P<0,01 (u=3,21). This fact is
related mainly to the later marrying of the wom-
en, since there was no difference established in
the average age of birth of the last child P>0,05
(u=1,65) (Table 1).

The Turkish population and their repro-
duction are at a relatively young age, since over
88% end reproduction by the age of 30 (Fig.1).

[ @ 2000 m 2011 ]

<25 year

26-30 year 31-35 year 36+ year

Figure 1. Age at birth of last child

In order to study the opinion of the wom-
en with respect to the rates of formation of the
family the following question was asked: What
is the age, which the woman shall not exceed for
her last childbirth?

The average age, indicated by the women
questioned is 36,98+0,52 years, which is by

approximately 9 years more than the data re-
ceived with respect to the actual age for the last
childbirth P<0,001 (u=5,98).

In the study of the inter-genetic periods /
the periods between two births/ a significant
difference was established only between the
first and second child. Practically by decreas-
ing the number of born children in the study of
2011 these periods do not affect the duration of
formation of the family.

By decreasing the duration of the reproduc-
tive period the average number of children in
the Turkish families has decreased too, from
3,34+0,15 to 2,53%#0,15 P<0,001 (u=3,83)
[2,5,8]. Favorable is the fact that for this period
also the number of deceased children has de-
creased P<0,01 (u=4,23), most probably be-
cause of the improved conditions of life, the
higher health culture and higher quality of the
medical care.

CONCLUSIONS:

1. With each succeeding generation increase of
the average age at which marriage is contracted
and the first child is born, is observed in the
Turkish ethnicity studied.

2. The Turkish ethnicity and their reproduction
are at relatively young age, but the duration of
their reproductive period remains significantly
long because of their early marriage and birth
of first child.

3. Following the birth rate of the four generations
of women the trend for decrease in the average
number of born children in the Turkish family
is clearly distinguished.

4. Significant difference is established between
the actual age of ending the reproductive
activity and the opinion of the respondents on
the limit age for birth of the last child.
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»+PERSONALITY, PSYCHOLOGICAL CLIMATE, AND BURN-OUT“
Edited by Drozdstoj Stoyanov

»JIMYHOCT, ICUXOK/IMMAT U CHUH/APOM HA TPO®ECUOHAJIHO U3IENE/IABAHE"

Ilod pedakyusima Ha doy. 0-p /[]po3dcmoii CmosiHo8

Burn-out is a psychological disengagement from life characterized by both emotional exhaus-
tion and social alienation. The phenomenon of burnout is an increasing source of personal demor-
alization and ineffectiveness in professional settings like medical centers. This growing problem
in modern society leads to unprofessional and ineffective behaviors, such as anxiety, irritability,
impatience, cynicism, and lack of empathy. This monograph is designed to begin the process of
correcting the problem of burnout by understanding its causes in terms of those aspects of an
individual’s personality that make him or her vulnerable to the stresses of an institution’s psycho-
logical climate. We need to understand people in their psychosocial context in order to be able to
plan interventions that can help to prevent or relieve burn-out in the workplace.

Much work on burn-out has focused on characterizing its psychopathology and resulting ex-
haustion, cynicism, and inefficacy. This monograph emphasizes the need to characterize both
the strengths and the weaknesses of individuals that influence their overall well-being, including
physical, emotional, social, cognitive, and spiritual aspects of health [Cloninger and Zohar, 2011].
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The authors are able to characterize the whole person by using the Temperament and Character
Inventory (TCI), which distinguishes between a person’s emotional drives (that is, their tempera-
ment) and their capacity for effective mental self-government (that is, their character) [Cloninger
et al., 1993]. Much prior work has shown that disorders like burn-out that are characterized by
anxious and depressive symptoms are likely to be associated with hypersensitivity to aversive
stimuli as measured by the TCI dimension of Harm Avoidance (i.e., being pessimistic, fearful, shy,
and fatigable) [Cloninger et al., 2010]. However, our tendency to become exhausted and cynical in
response to punishment and frustrative non-reward can be modulated by healthy character traits
and persistence [Cloninger et al,, 2012]. In addition, the psychological climate to which the person
must adapt must be taken into consideration because people are inseparable from their environ-
ment [Cloninger, 2004].

These questions require us to ask what are the characteristics of a healthy and resilient per-
son? We know that healthy character traits include mature development of Self-directedness (i.e.,
purposeful and resourceful), Cooperativeness (i.e., helpful and forgiving), and Self-transcendence
(i.e., unselfish and virtuous), but how many of us know how to develop and maintain these char-
acteristics under the stress of modern life? [Cloninger, 2004]. We need to know more about what
are the characteristics of a salutogenic and supportive institutional environment, as is carefully
considered in this monograph. Surely these are among the most important questions that all of us
need to ask in facing the challenges of modern life.

Fortunately the authors have begun to paint a clear picture of healthy people, salutog enic in-
stitutional climates, and what a person can do to develop greater resilience and well-being. What
we see emerging is a set of observations that indicate that personal well-being is an inseparable
component of the collective well-being of institutions. The take-home message is that each of us
needs to be both generous and self-reliant, thereby working with generosity and kindness in a
way that is respectful of others and their intrinsic value as human beings, thereby creating a mutu-
ally supportive and secure psychological climate for one another. If we view ourselves as separate
and live defensively or apprehensively, we are vulnerable to disengagement from work and other
people in a way that deprives us of the experiences that give our life its meaning and satisfaction.

C. Robert Cloninger, MD, PhD
Wallace Renard Professor of Psychiatry, Genetics, & Psychology
Washington University in St. Louis
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AKAAEMUYHO M3AATEACTBO
,Mpody. MAPUH APUHOB*

»EHJOKPHUHOJIOI'UA HA M'bKKATA PEITPOAYKTUBHA CUCTEMA*

Om asmopcku kosekmug nod pedakyusima Ha npo. d-p Puaun KymaHos, OmH

HacrosiaTta MoHorpadus e mocBeTeHa Ha M'bXKKaTa pelnpoAyKTUBHA CUCTEMA U OTTOBaps Ha
HaJiexkallja Hy>K/Jla OT HOBO CbBPEMEHHO O'bJIFAPCKO YETHUBO B Ta3W 06J1acT HA €HJOKPUHOJIOTUY-
HOTO Mo3HaHue. [locsieHUTE NMO-N0JPOO6HU PBKOBO/CTBA 10 Ta3W TEMATHKa ca U3/JaBaHU NpeU
noBeye oT AeceTusnetve. MoHorpadusaTa Ha npod. g-p Punun KymaHoB U cbTp. npe/cTaBJsBa
MOHYMEHTAaJIEH TPYA, KOUTO ChueTaBa IOCAeJHUTE JOCTHXKEeHUSI Ha CbBpeMeHHATa aH/[pOJIOTUY-
Ha HayKa U JileCeTUJIeTHUS KJIMHUYEH ONUT Ha MOBeYeTO OT aBTOpHUTe. Taka e MOCTUTHAT PAJLKO
Jl00bp 6aslaHC MEX/Y Hay4dHO-U3CJIe/l0BaTe/ICKUTE HHTEPEeCH HAa aBTOPUTE U Bb3MOXKHOCTTA 3a
Henocpe/JCcTBEHA NPUI0KHUMOCT B KJIMHUYHATA NPaKTHUKA. ABTOPCKUAT KOJIEKTUB HU NpeBex/ia
I0CJIeI0BaTEHO Npe3 JJaHHUTeE 33 GU3HO0JIOTUSATA HAa MbKKaTa peNnpoJyKTUBHA CUCTEMA U My-
6epTeTHOTO pa3BUTHeE, JUATHOCTHUKATA, KIMHUYHATA KapTHHA U JIeUeHUeTO Ha XUIIOTOHa/jM3Ma
B HETOBUTE PAa3HOBUJHOCTH, KaKTO U Mpe3 MOo-peJJKUTE XPOMO30OMHU 60JIECTH U CHHAPOMHU. U3-
KJIIOUMTETHO aKTyaJ/IHU ca pa3/ieJITe, IOCBETEHU Ha CliepMaToreHe3aTa, Ha CbBpeMeHHaTa KOH-
LeMNiKs 3a JieueHue ¢ IPOM3BOJHU Ha TECTOCTEPOHA, HA BIAUSHHUETO Ha paKTOPUTE Ha OKOJIHATA
CpeZia U MOBULIEHOTO TEJIECHO TEIJIO BbPXy MbXKKaTa PeNpoAyKTUBHA CUCTEMA. 3a IbPBU II'bT Y
Hac ce KOMEeHTHUPAT Npo6JIeMUTeE NPU PUI0)KEHUETO Ha aHAGOJTHU CTEPOUH, PACTEXKEH XOPMOH,
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KaKTO U CBbP3aHUs C TOBA JJONMMHIOB KOHTPOJI. [10 TO31 HaYWH MOHOTrpadusTa N0cjaeL0BaTeJTHO
Y B IOAPOOGHOCTH 06xXBallla I'bJIHUA CHEKT'bP HAa MBXXKHUTE €HJOKPUHHU NPO6JIEMHU.

ABTOpCKHUAT KOJIEKTUB BKJ/II0OYBA HAW-U3TbKHATUTE Y HAC U3CJeJ0BaTENH, KOUTO Ce 3aHUMa-
BaT U MPaKTU4YeCKHU HACOYEHO C ,MBbXKKUTe npobseMu”. [[pUHOCHT Ha YyKAUTe aBTOPHU CBLIO €
3HAYUTeJIEH — He CaMO C KaueCTBOTO Ha U3JIOXKEHUETO, HO U C [TOIKpernaTa, KOSITO Te KaTO BOJellU
MeX/IyHapOo/JHH aBTOPUTETH B 06JIaCcTTa Ha aHAPOJIOTUATA OKa3BaT 3a MOsBaTa Ha HacCToslle-
TO U3zaHue. C yyacTHeTO CU Te MOTBbPKAAaBaT CTOMHOCTTA Ha O'bJITAPCKUSA U3C/1e0BATE/ICKU U
KJIMHUYEH ONUT B 06J1aCTTa HAa M'bXKKaTa peNnpoyKTUBHA €H/JOKPHUHOJIOTUSL.

MoHorpadusiTa ru3nara 6ajaHCUPAHO HaW-ChbBpPEMEHHUTE CTAaHOBULIA MO pasIJieXxJaHUTe
npo6JsieMH, HO ChJbpKa M ToJisiM 06eM COOCTBEHM MpPOy4YBaHUsA U pe3yaTaTu. [IpescraBeHu ca
JIAHHUTE OT Hal-roJIIMOTO B MOCJEeJHUTE JleceTueTus npoydBane npu 6200 MomyeTa Ha Bb3-
pact 70 19 roguuu. KoMeHTUpaHU ca OTAe/IHU KJIUHUYHU cydau. Taka MoHOrpadusaTa CbbpKa
CUJIEH eJIeMeHT Ha OpUTHMHaJHOCT. KaTo opuruHasieH, apTUCTUYEH eJleMeHT NPUChCTBAT UCTO-
pUYeCKU U JINTePATYpHU NpenpaTku. [1o To3M HAYUH aBTOPCKHUAT KOJIEKTUB € 0CTaBUJI CBOSI He-
HOBTOPHUM OTIIeYaTbK BbPXY HACTOAILUSA TPYA.

M3y10keHUeTO e HalMCaHO Ha MPeKpaceH U pa3bupaeM O'bJArapCcKu e3uK; TO € UHTEPEeCHO, YB-
JIEKaTeJHO U Cb/'bPXKaTeTHO.

O60611aBailky 4yZ,eCHUTE CU BlleYaTJeHHUs OT NpeAcTaBeHaTa MoHorpadusa Ha npod. &. Ky-
MaHOB U CBTp., OMX HCKaJ ropello Aa s npenopbyaM Ha NOTEHLUMAJHUTe yhuTaTenu. ToBa e 6a-
JIAHCUpaH TPYJ Ha Hall-BUCOKO CbBPEMEHHO HUBO, KOMTO /laBa SICHU yKa3aHHUA 3a IOBeJleHue B
KJIMHUYHATa NpaKTHKa Ha eHJ0KpUHoJiora. MoHorpadusTa Moxe Jja 6'bJie OT roJisiMa 1oJi3a 4 3a
neJaTpH, YpoJi031, TMHEKOJI03H, KAaKTO U 3a 001110 NPAaKTHUKYBalllU JIeKapH.

[Ipod. a-p Muxaun bossHOB, AMH
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and Health Care is published in 4 issues per
year. It accepts for publication reviews, origi-
nal research articles, case reports, short com-
munications, opinions on new medical books,
letters to the editor and announcements for
scientific events (congresses, symposia, etc) in
all fields of fundamental and clinical medicine.
The journal is published in English with excep-
tional reviews on significant topics in Bulgar-
ian. The detailed abstracts and the titles of the
articles, the names of the authors and institu-
tions as well as the legends of the illustrations
(figures and tables) are printed in Bulgarian
and English. Bulgarian medicine is available
online at the website of the Academy, publica-
tions section.

The manuscripts should be submitted in
two printed copies, on standard A4 sheets
(21/30 cm), double spaced, 60 characters per
line, and 30 lines per standard page.

The size of each paper should not exceed 10
pages (up to 5 000 words) for original research
articles, 12 pages for reviews (7 500 words), 3
pages for case reports, 2 pages for short com-
munications, 4 pages for discussions or cor-
respondence on scientific events on medical
books or chronicles. The references or illustra-
tions are included in this size (two 9x13 cm fig-
ures, photographs, tables or diagrams are con-
sidered as one standard page).

The abstracts are not included in the size
of the paper and should be submitted on a sepa-
rate page with 3 to 5 key words at the end of the
abstract. They should reflect the most essential
topics of the article, including the objectives
and hypothesis of the research work, the proce-
dures, the main findings and the principal con-
clusions. The abstracts should not exceed one
standard typewritten page of 200 words.

Cnucanue ,bbarapcka MegunyHa“, M3gaHnue Ha
bbearapckara Akagemusa Ha Haykute u U3Ky-
ctBaTa, OTneneHre 3a Hayka, HayyeH 1eHTBp
no MeJUIMHA W 3JpaBeola3BaHe, W3/M3a B
YeTHPU KHUXKKHU TOAMILIHO. , Bbiarapcka menu-
IIMHA" e JoCcTbIIHA OHJIaMH Ha caliTa Ha BAHH,
paszes u3faHus.

B Hero ce oTnevyaTBaT OpUTrHMHAJIHU HayYHU
CTaTHH, Ka3yMCTUYHHU ChOOLIEHUS, 0030pH, pe-
LJeH3UH U CbOOLIeHUs 32 TPOBEeJIeH! UM NIpeJ-
CTOSILLIY HAYYHU KOHT'PeCH, CUMIIO3UYMU U JIPYTH
MaTepua/u B 06J1acTa Ha KJIMHWYHATa U QyH/a-
MeHTa/IHaTa MeJuiHa. CIMcaHUeTOo U3/1M3a Ha
aHIJIMUCKU e3UK C IOAPOOHU pe3toMeTa Ha O'bJI-
rapCcKu U aHIVIMKCKU. M3KJI0UeHUs ce MpaBAaT
3a 0030pHU CTAaTHUM 10 0COOEHO 3HAUUMHU TEMHM.
3aryiaBUSTa, aBTOPCKUTE KOJIEKTHMBH, a CbLIO
Ha/IMMCUTE U O3HAYEHUSITA Ha WIKOCTPALUUTE U
B TaOJIMLMTE Ce OTIeYaTBaT U Ha /iBaTa e3UKa.

MaTtepuanuTe TpsibBa Jja ce NpeJOCTaBSAT B
JlBa e/JHAKBHU €K3eMILJIspa, HalleyaTaHU Ha MU-
Hienja MallMHa MJM Ha KOMIOIOTBP, HAa XapTUs
dopmart A4 (21 x 30 cm), 60 3Haka Ha 30 peaa
IpU IBOEH UHTEpPBaJ MeX/y peJioBeTe ( CTaH-
JlapTHa MallMHOMUCHA cTpaHuLa). OcBeH ToBa
MoraT Ja 6’bJaT U3NpaTeHU KaTO NMpPUKaYeHU
¢daliysioBe N0 eJIeKTPOHHATA MOLIA Ha a/IPECHUTE,
NOCOYEHU MO-/0JTY.

06eM’bT Ha Ipe/ICTABEHUTE PabOTH He TPsIo-
Ba Jla npeBrwaBa 10 cTaHAAPTHU CTPaHUIM 32
opuruHasnHute cratu (nam 5000 nymu cnopef,
CTaHJAapTa Ha aHIVIOCAKCOHCKUTe u3JaHus) 12
ctpanuu (7 500 gymu) 3a 0630pHUTE CTATHH,
3-4 cTpaHUIM 32 Ka3yMCTUUYHUTE CbOOLIEHUS,
4 ctpaHulM 3a MHOpPMALMM OTHOCHO HAy4YHU
nposiBM B bbyrapusi u B 4y»kOMHa, KaKTO U 3a
Hay4HU JIUCKYCHH, 2 CTPAHHULM 3a pelieH3UHu Ha
KHUTHU (MOHOTrpaduu ¥ yuebHUIM). B mocouenus
006€eM ce BK/II0YBAT KHUTOMUCHT U BCUY-KU UJTIOC-
Tpauyu U Tabunu. B cbius He ce BKJIIOYBAT pe-
3lI0MeTaTa Ha O'bJrapCKu U aHIVIMMCKY, YUH-TO
06eM TpsibBa Aa 6b/e okosio 200 AyMu 3a BCAKO
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attributed, address and fax number of the cor-
responding author.

TEXT OF THE ARTICLE

Titles and subtitles should be standardized.
The original research reports should have the
following structure: introduction (states the
aim, summarizer the rationale for the study),
subjects and materials, methods (procedure
and apparatus in sufficient detail, statisti-
cal methods), results, discussion, conclusions
(should be linked with the aims of the study,
but unqualified statements not completely sup-
ported by research data should be avoided).
These requirements are not valid for the other
types of manuscripts. Only officially recognized
abbreviations should be used, all others should
be explained in the text. Units should be used
according to the International System of Units
(S. L. units). Numbers to bibliographical refer-
ences should be used according to their enu-
meration in the reference list.

ILLUSTRATIONS

Photographs should be presented both in the
text body to indicate their location and in sep-
arate files as saved in jpeg, tif or bitmap for-
mats.

The figures, diagrams, schemes, photos
should be submitted in a separate file with:
consecutive number (in Arabic figures); titles of
the article and name of the first author. The ex-
planatory text accompanying the figures should
be presented along with the respective number
of the figure in the main text body with space
left for insertion of the figure.

(25-30 mammHonucHU pexa). Pesromerara ce
NpeACTaBAT Ha OTAeJHU cTpaHuuu.Te Tps6Ba
Jila 0Tpa3faBaT KOHKPEeTHO paboTHAaTaxUIIoTe3a U
LleJITa Ha pa3paboTKaTa, U3M0JI3BAaHUTE MEeTOAY,
Hal-Ba)XHUTE pe3yJITaTH U 3ak/ao4eHus. Kiro-
4YoBUTe JyMH (0 5), cbobpaseHu c ,Medline’,
TpsI0Ba Aia Ce I0COYAT B Kpas Ha BCAKO pe3loMe.

CTpyKTypaTa Ha cTaTMMTe Tps6Ba Ja
OTroBaps Ha CJeJHUTe U3UCKBAHUS:

TUTY/IHA CTPAHULA

a) 3arjiaBue, UMeHa Ha aBTOPUTE (COOCTBEHO UMe
u pamuaus), Ha3BaHUEe HA HAayyHaTa OpraHu-
3alusl UM JIedeOHOTO 3aBe/ieHre, B KOETO Te
pa6oTAT. [Ipu moBeye OT €/1HO 32 Be/leHUE UMe-
HaTa Ha CBhUIMTE U HA ChOTBETHUTE aBTOPHU Ce
MapKUpaT ¢ HUPPU WU 3BE3AUUKH;

6) ChIIUTE JAHHW HA aHIVIMHUCKU e3UK Ce U3IHC-
BaT M0/ 6'bJIrapCKUs TEKCT.

3abeJsiexKKa: pU CTATHUU OT YYXK/IU aBTOPHU
O'bJITAPCKUAT TEKCT CJiefiBa aHTIUKCKUs. Tou-
HUSAT NMPEBOJ, OT aHIJIMHCKU Ha O'bJrapCKU ce
ocurypsiBa oT peJilakiusaTa. ToBa ce oTHacs U 3a
OCTaHaJ/IMTe TEKCTOBE, BKIOYUTEJTHO pe3toMe-
TaTa Ha O'bJIFapCKHU.

OCHOBEH TEKCT Ha CTaTUsITa. 3arJlaBUsTa U
noj3ar/jaBUsiTa cjejBa Ja O'bJaT yeJHAaKBEHU
Y pa3/iMyMMHU.

OpuUruHa/JHUTE CTaTUU 33 b/IKATETHO
TpsibBa Ja UMaT CJjeJHAaTa CTPYKTypa: YBOJ,
MaTepyval U MeTOAH, COOCTBEHM pe3yJITaTH,
06CHXKAaHe, 3aKJII0YeH e WX U3BO/,

MeToaukuTe cjaejBa Ja 6bJaT NOAPOOHO
ONHKCAaHU (BKJIOYUTEJSHO BUABT U uUpMaTa
NPOU3BOJUTEN HA M3INOJI3BAHUTE PEAKTHUBU
vanapatypa). CbLIOTO ce OTHACS U 3a CTaTHUC-
THUYECKUTE METO/U.

Te3u M3KUCKBaHUSA He BaXKaT 32 0030pUTE U
JlpyruTe BUJIOBe NybJiMKanuu. B Tekcra ce Jo-
MyCKaT caMO OQUILMAIHO NPUETUTE MeX/yHa-
POJIHU ChKpallleHUs]; PYU U3I0JI3BaHe Ha APYyTU
CbKpallleHUs Te TpsAbBa Jja 6'bJAaT U3PUUHO I10-
COYEHHU B TEKCTA. 3a MEPHUTE eJUHULIU € 3a/bJI-
YKUTeJIHA MexAyHapoaHaTta cucteMa Sl. Llutatu-
Te BBT-Pe B TEKCTA € MIPENOPBUUTENHO 1A O'bJaT
0TOe/ISI3BaHU CaMO C HOMepaTa UM B KHUTOMMCA.
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REFERENCES

The references should be presented on a sep-
arate page at the end of the manuscript. It is
recommended that the number of references
should not

Exceed 20 titles for the original articles and
40 titles for the reviews; 70 % of them should be
published in the last 5 years. References should
be listed in alphabetical order, English first, fol-
lowed by the Bulgarian ones in the respective
alphabetic order. The number of the reference
should be followed by the family name of the
first author and then his/her initials, names of
the second and other authors should start with
the initials followed by the family names. The
full title of the cited article should be written,
followed by the name of the journal where it
has been published (or its generally accepted
abbreviation), volume, year, issue, first and last
page. Chapters of books should be cited in the
same way, the full name off the chapter first, fol-
lowed by“In:“ full title of the book, editors, pub-
lisher, town, year, first and final page number of
the cited chapter.

EXAMPLES:

Reference to a journal article:

1. McLachan, S., M. F. Prumel, B. Rapoport. Cell
Mediated or Humoral Immunity in Graves’
Ophthalmopathy? ]. Clin. Endocrinol. Metab.,
78,1994, 5,1070-1074.

Reference to a book chapter:

2. Delange, F. Endemic Cretenism. In: The Thyroid
(Eds. L. Braveman and R. Utiger). Lippincott Co,
Philadelphia, 1991, 942-955.

SUBMISSION OF MANUSCRIPTS

The original and one copy of the complete man-
uscript are submitted together with a covering
letter granting the consent of all authors for the
publication of the article as well as a statement
that it has not been published previously else-
where and signed by the first author. The pro-
cedure should be complemented via electronic
submission. Manuscripts of articles accepted

WJIIOCTPAIIMHM U TABJIMIIU

CHumMmKkuTe - ocBeH B Word, 3a 1a ce 3Hae MecCTo-
M0JIOKEHUETO UM, c/le/iBa a 6'bJlaT NMpeaocTa-
BEHU U KaTo OT/eJHU ¢aijioBe BbB popmaT
jpg, tif mnu bitmap.

WUnrocTtpauuute KbM TekcTa (durypwu,
rpaduKy, JUarpaMu, CXeMU U Jip. YepHO-6eu
KOIUSI C HEOOXOAUMHUS J0ObP KOHTPACT U Ka-
4YeCTBO) Ce MPeACTaBIT Ha OTJeJHU JIUCTOBE
(6e3 00sicCHUTEJIEH TEKCT), B OpUTHMHAaJ U JBe
KOIMS 3a BCSIKA OT TX. TEKCTBT KbM GUTrypUTE
CbC CbOTBETHATA UM HOMepanus (Ha 6bjarap-
CKH U Ha aHIVIMMCKHU e3UK) ce 0TOesI13Ba BbTpe
B OCHOBHOTO TEKCTYaJIHO TsIJI0O Ha CTaTUsTa
N0/l CbOTBETHHUSI HOMEpP Ha MSCTOTO, KbeJATO
TpsIGBa /A ce pasNoJIoKU NpPH MpejedyaTHATa
noArotoBka.TabiuLUTe ce NPeACTaBAT C FOTO-
BO HalMCaHU OGSICHUTEJHU TEKCTOBE Ha O'bJI-
rapCcKy M Ha aHIVIMHCKU, KOUTO capasMoJioxe-
HU Ha/Jl TSIX; HOMepaLUsATa UM e OTJesHa (ChLo
C apabcku uudpHu).

HN3110/13BAHA JIUTEPATYPA

KHuronucsT ce npejcraBs Ha OTAEJEH JIUCT.
BposAAT Ha UUTHUPAHUTE HU3TOUYHHULMU € TMpemno-
pBUYMTENHO A He HaaxBbpJs 20 (3a 0630pu-
Te 70 40), kato 70 % oT Tax Aa 6bAAT OT IO-
cneguute 5 roguHu. [logpexxaaHeTo cTaBa mo
a3bydeH peJ, (IbpBO Ha JIATUHUIIA, TMOCJe HA
KUPUJIMLA), KaTo cJeJi NOpPeJHUs HOMep ce
oT6esisizBa GaMUIHOTO MMe Ha bPBHUS aBTOP,
c/ie]; TOBa UHUIMATIUTE MY; BCUUKU OCTaHaJIU
aBTOpPU Ce MOCOYBAT C UHUIIMATIUTE, MOCTE]-
BaHU oT $paMUJIHOTO MMe (B 06paTeH pen) A0
TPeTHsl aBTOP, NOCTAe/IBAHU OT ChbKpall{llleHHe-
Toet Al. CiesiBa UgJI0TO 3aryiaBue Ha LIUTHpa-
HaTa CTaTHs, cJieJ Hero Ha3BaHUEeTO Ha CIuca-
HUEeTO (MJIU 0OIIONPUETOTO MY ChKpallleHUE),
TOM, T'OJIMHA, 6pON Ha KHIXKKATA, HaYaJlHaTa U
KpalHaTa cTpaHuua. [1aBu (pa3zaesiu) oT KHU-
M Ce U3NHKCBAT MO aHAJOTMYeH HAauMuH, KaTo
c/eJ; aBTOpa U 3arjaBUeTO Ha IyaBaTa (pas-
Jlena) ce oT6esisA3BaT M'bJHOTO 3arjaBuhe Ha
KHUTraTa, MMeHaTa Ha peJlakTopUTe (B CKOOH),
M3/1aTeJICTBOTO, I'Pa/lbT U rofiMHATA Ha U3Ja-
BaHe, Haua/IHaTa U KpalHaTa CTpaHHULA.
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for publication will not be returned to the au-
thors.

Peer-review process: following the inter-
national standards in the field, the Editorial
board has adopted double-blind peer-review
policy assigned to independent referees. The
authors are encouraged to submit the names
of three potential referees for editorial consid-
eration

PUBLICATION ETHICS
EDITORS’ OBLIGATIONS

The editor is responsible for deciding which of
the articles submitted to the journal should be
published.

The editor may be guided by the policies of
the journal’s editorial board and constrained by
such legal requirements as shall then be in force
regarding libel, copyright infringement and pla-
giarism. The editor may confer with other edi-
tors or reviewers in making this decision.

An editor at any time evaluate manuscripts
for their intellectual content without regard to
race, gender, sexual orientation, religious belief,
ethnic origin, citizenship, or political philoso-
phy of the authors.

The editor and any editorial staff must not
disclose any information about a submitted
manuscript to anyone other than the corre-
sponding author, reviewers, potential review-
ers, other editorial advisers, and the publisher,
as appropriate.

AUTHORS' OBLIGATIONS

The authors should ensure that they have writ-
ten entirely original works, and if the authors
have used the work and/or words of others that
this has been appropriately cited or quoted.

An author should not in general publish
manuscripts describing essentially the same
research in more than one journal or primary
publication. Submitting the same manuscript to
more than one journal concurrently constitutes
unethical publishing behaviour and is unaccep-
table.

ITPUMEPH:

CtaTus OT cnMcaHue:

1. McLachlan, S., M. F.Prumel, B. Rapoport. Cell
Mediated or Humoral Immunity in Graves’
Ophthalmopathy? J. Clin. Endocrinol. Metab.,
78,1994, 5,1070-1074.

[naBa (paszes) oT KHUTrA:

2. Delange, F. Endemic Cretenism. In: The Thyroid
(Eds. L. Braveman and R. Utiger). Lippincott Co,
Philadelphia, 1991, 942-955.

AJIPEC 3A KOPECIIOHJEHIIUSI C ABTOPUTE

Toii ce naBa B Kpasi Ha BCsIKA CTAaTHA U CbbpKa
BCUYKH HEOOXOAMMHU JIaHHU (BKJI. eJIeKTPOHHA
noia) Ha O'bJITAPCKU €3HK 3a eJUH OT aBTOPH-
Te, KOUTO OTTroBaps 3a KOPECIOHAEHI[UATA.
Bcuuku pbKonucu Tpsi6Ba Jia ce U3MpalaT C
OPUAPYKUTETHO TUCMO, TIOJNKUCAHU OT aBTOPH-
Te, C KOETO MOTBBPKJAaBaT ChIVIACUETO CH 3a OT-
nevyaTBaHe B CIL. ,bbarapcka megunuHa“. B nuc-
MOTO TpsIOBA Aa O'bJe 0TOeJsI3aHO, Ye MaTepua-
JI'bT He € OWJI OTTIeYaTBaH B APYTH HAYYHHU CITHCA-
HUS y HAC U B Yy»KOHHa. PbKOMNMCH He ce BPBbLIAT.

INPOLEAYPA 110 PEHEH3UPAHE:

C orsies cna3BaHe Ha MeX/yHApOAHHUTE CTaH-
JlapTH, peAaKIMOHHATa KOJIETUS € IpHesa
npoueaypa no ‘IBOWHO cjsnad’ peleH3ust oT
He3aBUCUMHO pedepeHTH. Ha aBTOpHTE Ce
NpeAoCcTaBsl Bb3MOXKHOCTA Jla MpeAJIoXkKaT Ha
BHHUMaHMETO Ha PeIaKI[MOHHHUS €KUII TPU UMe-
Ha Ha CMelUaIMCTH B TAXHATA 06J1acT KaTo Mo-
TEHIIMAJIHU PelleH3eHTH.

INIYBJ/IMKAIIMOHHA ETHUKA
3A'b/IKEHUS HA PEJAKTOPA

PeslakTOpbT HOCHM OTIOBOPHOCTA 3a B3eMaHe
Ha pellleHUeTo KOsl OT U3NpaTeHUTe CTaTUH
0'bJe mybJIMKyBaHa.

[Ipu ToBa pelaKTOPBT ce ChboOpPassiBa CbC
3aKOHOBHW OTpaHUYEeHMUs], CBbP3aHU C Bb3/bp-
»KaHe OT AUCKpeJUTHPaHe, HapylllaBaHe Ha aB-
TOPCKHU MpaBa UJIU [JIaruaTCTBO.

PenakTopbT oOlLleHsIBA HUHTeJEKTya/lHaTa
CTOMHOCT Ha eJJUH TPYyZ 6e3 orsie], Ha Bb3pacT,
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Proper acknowledgment of the work of oth-
ers must always be given. Authors should cite
publications that have been influential in deter-
mining the nature of the reported work.

Authorship should be limited to those who
have made a significant contribution to the con-
ception, design, execution, or interpretation of
the reported study. All those who have made
significant contributions should be listed as co-
authors. Where there are others who have par-
ticipated in certain substantive aspects of the
research project, they should be acknowledged
or listed as contributors.

The corresponding author should ensure
that all appropriate co-authors and no inap-
propriate co-authors are included on the paper,
and that all co-authors have seen and approved
the final version of the paper and have agreed
to its submission for publication.

OBLIGATIONS OF THE REVIEWERS

Peer review assists the editor in making edito-
rial decisions and through the editorial com-
munications with the author may also assist the
author in improving the paper.

Any manuscripts received for review must
be treated as confidential documents. They
must not be shown to or discussed with others
except as authorized by the editor.

Reviews should be conducted objectively.
Personal criticism of the author is inappropri-
ate. Referees should express their views clearly
with supporting arguments.

DISCLOSURE AND CONFLICTS OF INTEREST

Unpublished materials disclosed in a submitted
manuscript must not be used in an editor‘s own
research without the express written consent
of the author.

All authors should disclose in their manu-
script any financial or other substantive conflict
of interest that might be construed to influence
the results or interpretation of their manu-
script. All sources of financial support for the
project should be disclosed.

I10J1, pacoBa NMPUHA/JIEKHOCT, CEKCYaJlHa OpH-
eHTalUsl, PeJIMTMO3HU yoexaeHus U np. dop-
MU Ha AUCKPUMHUHALUSA

PenakTopbT He pa3kprBa HHPOpMaIs 1o
OTHOILIeHH e Ha PbKOMKCA Ha IPYTH JIMLA OCBEH
pe3eH3eHTUTe, aBTOPUTE 3a KOPECIIOH/IeHI S,
u3Jaressi U JpyruTe 4JeHOBe Ha peJaKIMOH-
HaTa KoJIerusl.

3AAB/IKEHUS HA ABTOPUTE

ABTOpUTE C/e/Ba Jia OCUTYPSAT OPUTHHAIHHU
NpoM3BeJleHUs], B KOUTO He ca HU3MO0JI3BaHU
TPYZIOBe WJIK U3pa3u Ha APYrd aBTOpU 6e3 aa
6'bAAT IUTHPAHHU.

[To npuHLMI aBTOPUTE He C/e/[Ba A My6JI1-
KyBaT MHOT'OKpPATHO MaTepuaJi, KOUTO MOBTapsI
0 ChILECTBO A3aJIeHO U3CJe/IBaHe B JIPYTU CIU-
CaHUS WM 'bPBUYHU Ny6/iMKanuu. He ce mpue-
Ma MpeJICTaBsIHEeTO Ha eJJUH U ChIIU PbKOIKC B
noBeyve OT e/{HO CIIUCaHHe eJJHOBPEMEHHO.

TpynoBeTe u MPUHOCHT HA JAPYyTUTE aBTO-
P4, OTHOCUMM KbM NpeAMeTa Ha PBbKOIKCA,
Tpsi6Ba Jla 6bAaT oTpa3eHU noj popmaTa Ha
UTUPAHUSL.

Bcuuku JIMIQ, KOUTO /1A AaJId CBOSI TPUHOC
3a KOHIENIUATA, JUTEPATYPHUS aHAIU3, JU-
3aiiHa, U3I'bJIHEHUETO WJIM UHTEpPIpeTalusTa
Ha JJaHHUTe, CJe/iBa Ja 6'bJJaT MOCOYEHU KATO
ChaBTOPH.

ABTOpPBT 32 KOpECMOH/AEHLUsI HOCU OTrO-
BOPHOCT 3a TOBAa BCUYKU ChAaBTOPH Ja 6bJAT
3aMo3HaTH U Jla ca U3Pasuid CBOETO oJo6pe-
HUE 33 CbABbpPKAHUETO Ha IMpejJiaraHUus 3a
ny6JIMKyBaHe MaTepHaJl.

3AABJIXKEHUA HA PELIEH3EHTHUTE

PeueHBeHTI/ITe rnognoMaraTt pegKaTopa IIpHU
B3€MadH€ Ha pelleHHe. HOCpeACTBOM peaak-
OMOHHATA KOMYHHKaAlLlKMA Te MoraT A4 IMOoAIIO-
MOT'HAQT aBTOpPAa B MOBHIIdBaHE d KAa4Y€CTBOTO
Ha CTaTHUATAa

Bcuuku PBKOIIHMCH, IIOJIY4YE€EHHU 3a peleH-
3HMpaHe cjie[iBa a Ce CYUTAT 3a IOBEPUTEJTHU
MaTepHaJIM U TAXHOTO CbABbPXKAHHE HA CJIE/IBA
Aa ce pa3KpHuBa IpeJ HUKOI'o, OCBEH C pa3pe-
HIeHHWeTO Ha peJaKTopa.
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Ethical regulations: reports with experi-
ments on human subjects should specify wheth-
er the procedures were conducted in accord-
ance with the ethical norms if the responsible
committee on Human experimentation (local or
regional) and/or with the Helsinki Declaration,
as revised in 2000. Respective guidelines for
animal experimentation should be considered.

PROCESSING CHARGES

Following acceptance for publication the au-
thors are charged 5 euros per page for language
editing and corrections.

ADDRESS FOR SENDING OF MANUSCRIPTS AND
OTHER EDITORIAL CORRESPONDENCE

Prof. Dr Philip Kumanov

1431 Sofia, Zdrave str. 2, University Hospital for
Endicrinology

AND THE NEXT ELECTRONIC ADDRESSES:

Prof. Dr Philip Kumanov, Editor-in-chief:
phkumanov@lycos.com

WITH COPY FOR THE SCIENTIFIC SECRETARY -

Assoc. Prof. Drozdstoj Stoyanov:
stojanovpisevski@gmail.com

PenieH3suuTe cieaBa Ja ce MNPUIBbPMKAT
KbM OOEKTHUBHM CTaHJApTH Ha olleHKa. JIuy-
HU HaMaJKU Cpelly aBTOPUTE ca HeMpUeMJIU-
BU. KpuTHuHUTe 3a6e/ieXKKU cie/iBa J1a 6baaT
MO/IKpEeNeH! C apryMeHTH.

KOH®/IMKT HA UHTEPECH

Heny6/srMKyBaHHM MaTepua/Jid He MoratT Jja 6b-
JlaT U3T0JI3BaHU B COOCTBEHM U3CJieIBAaHUSA Ha
penakTopa 6e3 U3PUYHOTO MUCMEHO ChIvViIacue
Ha aBTOpHUTE.

ABTOopuTe ciefBa Jla O0GABAT BCUYKU PU-
HAHCOBU WJIM APTU CbIECTBEHU KOHQJIUKTHU
Ha UHTEepecH, KOUTO MOTaT /a OKaXKAT BJIUSHUE
B'bpPYy MHTepIpeTalUATa HAa TEXHUTE PE3Yy/ITATH.
Bcuuky M3TOYHUILIM Ha GUHAHCHPAHe Ha IpoBe-
JleHUTe MPoy4YBaHuUs cyie/iBa Jia 0'biaT 06sIBEHMU.

ETn4yecku cbo6pakeHHs 10 OTHOLIEHHUE
Ha CcaMHMTe HM3CJeJBaHMA: BCUUKU TPY/OBE,
KOUTO OTpPa3siBaT eKCIIEPUMEHTH C Xopa CJe/-
Ba Jla 6'bJjaT CbOOpPa3eHU C eTUUECKHTE HOPMHU
Y peryJjalyy, BbBeJeHU OT CbOTBETHUS MECT-
Ha WJIU perdoHa/iHa HayyHa KOMHUCHUS M /WU
¢ JleknapauusTta OT XeJ3MHKH, PEeBU3HUS OT
2000r. EkcnepyuMeHTHTE C )KMBOTHU CJle/iBa 1A
6'bAAT CBHII0 TaKa ChbOOPa3eHU CbC CbOTBETHU-
Te HOPMH Y IIpaBUJIa.

Ciie; TOJIOXKUTEJIHA pelLleH3UsI U of00pe-
HUEe Ha peAKoJIerusiTa, aBTOPUTE Ha CTATHS-
Ta J'bJ/DKAT 3alialjaHe B pa3Mep Ha 10 JiB. 3a
BCSIKAa CTaHAApPTHA MAlIMHOMKUCHA CTPAHUIA, C
orJieJ, Ha MOKpUBaHe Pa3HOCKHUTeE M0 aHTHMCKa
€3UKOBa peJIKalis Ha TEeKCTA U KOPEKTYpPH

BCHYKH MATEPHAJIH 3A CITMCAHHETO CE U3IIPA-
ILIAT HA TTOCOYEHHS AZIPEC HA PEJAKIIUSITA:

[Ipod. [-p ®unaun KymaHoB
1431 Codus, ya. 3apase 2, YCBAJIE

WJIU HA CJIEAHUSA EJIEKTPOHEH AJIPEC:

[Ipod. [I-p ®uaun KymaHoOB, r/1aBeH pelakTop:
phkumanov@lycos.com

C KOIIME /10 HAYYHHUS CEKPETAP -

Hou. I-p Apo3actoi CTOSIHOB:
stojanovpisevski@gmail.com
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