NEUROSONOLOGY HEBPOCOHOAOIA
AND CEREBRAL I MO3bBUYHA
HEMODYNAMICS XEMOJIITHAMITKA

Official Journal of the Bulgarian Society I3ganue na Bpacapckama acouuauus
of Neurosonology and Cerebral no He6poconoao2us u MO3buHa
Hemodynamics xemogunamuka

Volume 21, Number 2 Tom 21, Bpoii 2
2025 2025



Editor-in-Chief
Prof. Milena Staneva, MD, PhD

Co-Editors

Prof. Branko Malojcic, MD, PhD

Prof. Kurt Niederkorn, MD, PhD
Assoc. Prof. Irena Velcheva, MD, PhD

Secretary
Prof. Zlatka Stoyneva, MD, PhD

Editorial Advisory Board
Prof. Silva Andonova, MD, PhD, DSc
Prof. Silvia Cherninkova, MD, PhD, DSc

Corr. Memb. Prof. Nikolay Gabrovsky, MD, PhD

Prof. Ivo Petrov, MD, PhD, DSc

Corr. Memb. Prof. Daniela Lubenova, PhD

Major General Prof. Ventsislav Mutafchiyski,

MD, PhD, DSc, FACS
Prof. Lachezar Grozdinski, MD, PhD, DSc

Acad. Prof. Emilia Hristova, MD, PhD
Prof. Stanimir Sirakov, MD, PhD

Prof. Ivaylo Tarnev, MD, PhD, DSc

Col. Prof. Vladimir Vassilev, MD, PhD
Assoc. Prof. Boyko Stamenov, MD, PhD
Assoc. Prof. Krasimira Hristova, MD, PhD
Assoc. Prof. Vasil Velchev, MD, PhD

S. Karakaneva, MD

International Advisory Board

Prof. Rune Aaslid, MD, PhD

Prof. Anita Arsovska, MD, PhD

Prof. Claudio Baracchini, MD, PhD, FESO
Prof. Eva Bartels, MD, PhD

Prof. Natan Bornstein, MD

Prof. Laszl6 Csiba, MD, PhD, DSc

Prof. Vida Demarin, MD, PhD

Prof. Dr. med. Manfred Kaps, MD, PhD

Assoc. Prof. Milija Mijajlovi¢, MD, PhD
Prof. Laszl6 Olah, MD, PhD, DHAS

Prof. Gerhard-Michael Von Reutern, MD, PhD

Prof. E. Bernd Ringelstein, MD

Prof. Mario Siebler, MD

Prof. Ina Tarkka, PhD

Prof. Teresa Corona Véazquez, MD, PhD

Technical Secretary

Radostina Dimova, MD

Sofia, Bulgaria

Zagreb, Croatia
Graz, Austria

Sofia, Bulgaria

Sofia, Bulgaria

Varna, Bulgaria
Sofia, Bulgaria
Sofia, Bulgaria

Sofia, Bulgaria

Sofia, Bulgaria

Sofia, Bulgaria
Sofia, Bulgaria

Sofia, Bulgaria
Sofia, Bulgaria
Sofia, Bulgaria
Sofia, Bulgaria
Sofia, Bulgaria
Sofia, Bulgaria
Sofia, Bulgaria
Sofia, Bulgaria

Bern, Switzerland
Skopje, North Macedonia
Padua, Italy

Miinchen, Germany
Tel-Aviv, Israel
Debrecen, Hungary
Zagreb, Croatia
Giessen, Germany

Belgrade, Serbia
Debrecen, Hungary
Bad Nauheim, Germany
Miinster, Germany
Essen, Germany
Jyvaskyla, Finland

City of Mexico, Mexico

Sofia, Bulgaria

Acibadem City Clinic University Hospital Tokuda

President of the ESNCH
President of the NSG of the WFN
President of the BSNCH

Medical University — Sofia

Medical University “Prof. P. Stoyanov”
Medical University — Sofia
MHATEM “N. I. Pirogov”

Acibadem City Clinic University Hospital —
Cardiovascular center — Sofia

National Sport Academy “Vasil Levski”
Military Medical Academy

Acibadem City Clinic University Hospital —
Cardiovascular center — Sofia

Bulgarian Academy of Sciences and Arts
University Hospital “St. Ivan Rilski”
Medical University — Sofia

Military Medical Academy

National Sport Academy “Vasil Levski”
Center for Cardiovascular Diseases
University Hospital “St. Anna”

Military Medical Academy

Research Hemodynamics AG
University “Ss. Cyril and Methodius”
University of Padua, School of Medicine

Center for Neurological Vascular Diagnostics

Shaare-Zedek Medical Center
Debrecen University
International Institute for Brain Health

Neurological Clinic,
Giessen and Marburg University

Neurology Clinic, Clinical Center of Serbia
University of Debrecen

Neurological Practice Center

University of Miinster

University of Duesseldorf

University of Jyvaskyla

National Institute
of Neurology and Neurosurgery

Military Medical Academy

94



NEUROSONOLOGY
AND CEREBRAL
HEMODYNAMICS

Official Journal of the Bulgarian Society
of Neurosonology
and Cerebral Hemodynamics

2025, Volume 21, Number 2

Contents

ORIGINAL PAPERS

The Role of C-reactive Protein and
Leukocytes in Mortality Prognosis in
Young and Middle-Aged Patients with
Acute Ischemic Stroke

P. Nikolay, V. Dimitrova—Kirilova,

N. lvanova, M. Tsalta—Mladenov,

D. Georgieva—Hristova

Comparative Evaluation of the

Therapeutic Effects of Tissue Flossing and
Assisted Stretching Massage in

Knee Joint Dysfunction

T. Krstev, D. Vasileva,

L. Nikolovska, T. Adjiska

The Role of Written Kinesitherapy
Instructions in the Recovery of
Patients after Lumbar Spinal Surgery
Tsv. Bizheva

Evaluation of Dry Needling

Therapy in Chronic Lumbosacral Pain
T. Krastev, D. Vasileva,

L. Nikolovska, T. Adjiska

CASE REPORTS

Spinal Cord Infarction due to

Acute Aortic Dissection — Clinical Case

V. Dimitrova—Kirilova, M. Andonova,

M. Tzalta-Mladenov, D. Georgieva—-Hristova,
S. Andonova-Atanasova

ELEVENTH NATIONAL CONGRESS

of the Bulgarian Society of

Neurosonology and Cerebral Hemodynamics
with International Participation

Programme

Abstracts

Poster Sessions

Instructions for authors

BAHMX
BSNCH

97

106

115

126

138

145

149
153

175

212

HEBPOCOHOIJIOInA
N MO3b4HA
XEMOANHAMUKA

M30anue na bvicapckama acouuayus
NoO HeBPOCOHOAOLUS
U MO3BUHA XeMOOUHAMUKA

2025, mom 21, 6pou 2

CovabpKaHue

OPUTMHAINHN CTATUAN

Ponsi Ha C-peakTuBHMS NPOTENH U NEBKOLIMTUTE
B MpOrHo3ara 3a CMbpPTHOCTTa NpW NauueHTn B
Mnaga u cpegHa Bb3pacT C OCTbpP UCXEMUYEH
MO3bYeH WUHCYNT

M. Hukonan, B. AumutpoBa-Knpunosa,

H. NBaHoBa, M. Llanta—MnapgeHos.,

[. leoprueBa—Xpucrosa

CpaBHUTENHA OLEHKa Ha TepaneBTUYHUTE
edekT Ha TbKaHeH GNOCUHT U acucTupaH
CTPEUMNHI Macak nNpu OUCHYHKLMS

Ha KOneHHaTta cTaBa

T. Kpbertes, . Bacunesa,

J1. Hukonoscka, T. Amxncka

Ponsta Ha NUCMEHUTE MHCTPYKLUN

3a KMHe3uTepanus BbB Bb3CTaHOBSIBAHETO Ha
nauveHTn cneg nyméanHa crnvHanHa onepaums
L. Bukesa

OueHka Ha TepanusaTa CbC CyXu Urin
npy XpOHUYHA Nym60-CcakpasnHa 6onka
T. KpbcTes, A. Bacunesa,

J1. Hukonoscka, T. AppKncka

KNMAHNYHX CNYYAIN

Pb6HAYHOMO3bYEH NHAPKT Mpun

OCTpa aopTHa Aucekauns — KIMHWYEH crydan
Bn. QumuTtpoBa-Kunpunosa, M. AHgoHoBa,

M. Lanta—MnageHos, . leopruesa-Xpucrosa,
C. AHpoHoBa-ATaHacoBa

EOMHAOECETN HALUMOHANEH KOHIPEC

Ha Bvnrapckarta acouuaums

Mo HEBPOCOHOJOIMSI U MO3bYHA XEMOAMHAMMKA
C MeXOyHapoQHO yyacTue

lNpoepama

Pestomema

lMocmepHu cecuu

NHcTpyKumA KbM aBTOpUTE

95



The Journal

“Neurosonology and

Cerebral Hemodynamics”

is accredited

with 5 credits, category “D” by
the Bulgarian Medical Association.

It is included in Web of Science and
Emerging Sources Citation Index.

It is a part of the Internet Platform
Scholar One - a system for
international distribution,

indexing and editing

of articles.

It is a part of

the EBSCO’s international

research collections.

Journal Impact Factor 2023 — 0.01
provided by

&r

2 Clarivate

Analytics

CnucaHueto

~HeBpocoHonorus n

MO3bUHA XemoauHammnka“

e akpeauTupaHo

OT bbnrapckus nekapcku Cbio3

c 5 KpeauTHM Touku, kaTeropus ,[0°%

To e BknoueHo B Web of Science un
Emerging Sources Citation Index.
YacT e ot Internet Platform

Scholar One - cucTtema 3a
MeXXayHapOaHO pas3npocTpaHeHue,
WHOEKCHpPaHe N pepakTipaHe Ha
cTaTumuTe B Hero.

BkntoueHo e n B EBSCO -

MeXayHapoaHa HayuyHO-n3cnenoBartesicka

6a3za JaHHWu.

Mmnakt ¢akTtop Ha cnmcaHumeTo 3a 2023 — 0.01
npefocTaBeH oT

Web of Science (Clarivate Analytics)

The Journal “Neurosonology and Cerebral Hemodynamics”
is funded by the Bulgarian National Science Fund -
grant KrN-06-HIM5/67_2023

www.neurosonology.net

°Neurosonology

and Cerebral Hemodynamics

Official Journal of the Bulgarian Society
of Neurosonology and

Cerebral Hemodynamics

Graphic Design: Elena Koleva
Published by: “KOTY” Ltd.
ISSN 1312-6431

®HeBpocoHoMorns
1N MO3bYHa XemoguHamuKa
W3gaHue Ha Bbazapckama acouuauus
no HeBpocoHoAozus
U MO3b4Ha XemoguHamuka

padunuen gusanH: EneHa Konesa
Nz3paten: ,KOTU* EOO[

96



ORIGINAL PAPERS / OPUTNMHAHI CTATA

Comparative Evaluation of the Therapeutic Effects of
Tissue Flossing and Assisted Stretching Massage in

Key words:
flossing, knee,
muscle strength,
range of motion,
stretching massage

Knee Joint Dysfunction

T. Krstev, D. Vasileva, L. Nikolovska, T. Adjiska

Faculty of Medical Sciences, Goce Delcev University — Stip, North Macedonia

Aim: To investigate and compare the effects of tissue flossing with assisted stretching
massage on the knee dysfunction.

Materials and methods: Sixteen patients were studied, divided into two groups:
Group A - control (n=8, men/women=5/3) with a mean age of 36+4.2 years and
Group B - experimental (n=8, men/women=4/4) with a mean age of 38+3.8 years.
All patients had impaired knee joint function with varying degrees of pain, limited
range of motion and reduced muscle strength. The control group of patients was
treated with the generally accepted effective stretching massage, and the experimental
group — with the relatively new physiotherapeutic method of tissue flossing, applied
to the entire lower limb, and not to one joint, as in previous studies. Before and after
treatment, we measured the intensity of pain in the knee joint using a visual analog
scale (VAS), the volume of motion (VOM) using knee goniometry, and muscle strength
using dynamometry.

Results: Both therapy modalities applied to the experimental and control groups
showed positive impact on the patient’s condition with slightly better results in the
experimental group. A significantly better effect in patients treated with tissue flossing
was found regarding pain intensity, knee flexion range of motion, and muscle strength.

Conclusion: A positive effect on the impaired functionality of the knee joint
was established after the application of both physiotherapeutic methods of tissue
flossing and stretching massage. Tissue flossing therapy is more effective compared
to stretching massage, it has a better effect on the intensity of pain, it increases
and normalizes the volume of movement in the joint, increases muscle strength and
control more significantly, which is why we recommend its use as a main or additional
treatment modality.

CpaBHuTesNIHa OLeHKa Ha TepaneBTUUYHUTE edeKTn
Ha TbKaHeH ¢NOCUHI N acUCTMPaH CTPeUMHI MacaX<

npn gucPpyHKUMA Ha KOJleHHaTa cTaBa

T. KpbcmeB, [. BacuaeBa, J1. HukonoBcka, T. Ag>xucka

®akynmem no MeguuuHcku Hayku, YHuBepcumem loue [eaueB — LLjun, CeBepHa MakegoHus

Knouosu pymu:
KOJSIHO,

MYCKyfiHa cuna,
06em Ha [BVXeHue,
CTPEUMHT Macax,
dnocuHr

Len: [1a ce n3cneasart n cpaBHAT edeKTuTe Ha TbKaHHMA GSIOCKHI C acucTupaHns
CTPEUUHT Maca)k BbpXy PYHKLMOHANHOTO CbCTOSIHME Ha KOMSHOTO.

Marepuann n merogn: V3cnegsaHu 6axa 16 naumeHTun, pasgeneHn Ha Ase rpynu:
rpyna A — KOHTponHa (nN=8, Mbxxe/>»xeHn=>5/3) Ha cpegHa Bb3pacT 36+4,2 roauHy u
rpyna b — ekcnepumeHTanHa (n=8, mMbxe/eHn=4/4) Ha cpepHa Bb3pacT 38+3,8
roguHu. Benmuku naumeHTn 6sxa € HapylweHa ¢GyHKUMSA Ha KOoneHHarta ctaBa C pas-
NMYHa CTeneH Ha 6onka, orpaHuyeH 06emM Ha ABVXKEHME U HamarneHa MycKynHa cuna.
KoHTponHarta rpyna nauveHTn 6elle nekyBaHa MOCPEACTBOM O6LONpueTus edekTu-
BEH CTPEUMHI Macax, a ekcrnepumMmeHTanHara rpyna — ype3 OTHOCUTENHO HOBUS GU3n-
oTepaneBTUYeH MeTo[ Ha TbKaHeH (GSIOCUHT, MPUMOXKEH BbpXy LEenus OONeH KpauHUK,
a He BbpXy efHa CTaBa, KakTo B npeauwHu npoyysaHus. MNpean n cnen nevyeHneTo
n3MeprxMe UHTEH3MBHOCTTA Ha 60fkata B KONeHHaTta cTaBa MocpeacTBOM Bu3yanHa
aHanorosa ckana (BAC), Ha o6ema Ha aBwkeHue (O[l) upe3 roHMomeTpus Ha Kons-
HOTO M Ha MYCKynHaTa cuia C AUHaMOMETpUs.

Pesyntatn: GuanotepaneBTNUHUTE METOAN 1 B ABETE rPynM 65Xa C NONOXKUTENHO
Bb3AENCTBME BbPXY CbCTOSHWETO Ha MauneHTUTe C No-4o6pu pes3ynTtatn B ekcrnepu-
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T. KpbemeB u gp. E¢exkmuBHOCm Ha GAOCUHE mepanusi uAu CMpeYuH2 mMacax BbpXy KOAEHHA guC@YHKUUSA

MeHTanHaTa rpyna. [locTOBepHO Mo-0o6bp edekT Npu nauueHTuTe, TPETUPaHU C TbKa-
HeH ¢nocuHr, 6elle yCTaHOBEH OTHOCHO MHTEH3MBHOCTTA Ha 6onka, O[] B KoneHHaTta
cTaBa npu ¢nekcus n Ha MycKynHaTta cuna.

3aknioueHne: [NonoxuteneH edekT BbpxXy HapyweHata QYHKLMOHANHOCT Ha
KOfleHHaTa cTaBa € yCTaHOBeHa cfef npunaraHe M Ha fBata ¢u3moTepaneBTUYHU
MEeToda Ha TbKaHeH GIOCWMHI M Ha CTPEYHUHT Macaxk. Tepanusta ¢ TbKHEH GNOCUHr e
no-epexkTMBHA B CPaBHEHME CbC CTPEUMHI Macax, NoBnusBa no-go6pe MHTEH3VBHOCT-
Ta Ha 6onkara, yBenuuyaesa NoBeYe U HOopManm3vpa o6ema Ha [ABVKEHMEe B cTasaTta u
noBuLIaBa Mo-n3pas3eHo MyCKynHaTa cuna U KOHTPOJ, Mopaau KOeTo mpernopbyBamMe
N3MNOf3BaHETO My KaTO OCHOBEH WM AOMbIIHUTENIEH METOL 3a JleUeHue.

Introduction

Tissue flossing is a new physiotherapy method
used in sports medicine. It is a myofascial
compression intervention with the placement of
an elastic band bandaged on various parts of
the limbs and body to exert external pressure.
It is combined with functional motor exercises
to induce ischemia and release the fascia (the
largest proprioceptive organ) to achieve an
optimal effect. Tissue flossing involves, in addition
to passive twisting and active movement in the
joint or muscle, tightly wrapped with a natural
rubber band, but also subsequent removal of the
band for 2 minutes [7, 18] to sharply increase
perfusion to the tissues and support regenerative
processes in damaged muscle and joint
structures [1]. The tissue flossing method was
popularized as VooDoo Flossing by Starrett and
Cordoza [22]. They highlight numerous benefits
of the pressure exerted by the latex tape such as
increasing myofascial, connective tissue and joint
mobility, improving the range of motion (ROM)
and the quality of muscle contractions, reducing
swelling of the treated joints and muscles by
removing excess fluid into the lymphatic system,
respectively from the body. This results in pain
reduction, improved recovery processes and
injury prevention, thereby accelerating the return
of athletes to competitive activity.

The physiological mechanisms of action of
flossing therapy through tissue movement under
latex band compression are similar to those
of ischemic preconditioning therapy or Blood
Flow Restriction (BFR) training by inducing
short, controlled periods of reduced blood flow
(ischemia) to an organ or tissue, aiming to
prevent future, more prolonged ischemic events.
Blood reperfusion in the ischemic area is due to
the induced increased levels of growth hormone
and catecholamines, which lead to increased
muscle strength and contractility and to better
efficiency of the connection between excitatory
nerve electrical impulses and muscle contraction
[12, 17, 25]. Despite the lack of empirical
evidence, tissue flossing is widely used among
athletes due to its subjective benefits on ROM

BbBepeHune

TbKaHHNAT GNOCUHI € HOB ¢u3moTepanesTu-
yeH MEeTOA, npunaraH B crnopTHata MeauuuHa.
MpenctaBnsBa muodacumanHa KOMMNPECUoHHa
WHTEPBEHLMSA C MOCTaBsiHE Ha enacTuyvHa NeHTa,
6aHfaXMpaHa BbpxXy pasfMyHM 4acTu Ha Kpam-
HALMTE M TANOTO 3a YNPaXKHSIBAHE Ha BbHLUEH
Hatuck. CbuetaBa ce ¢ GpyHKUMOHANHN ABuraTen-
HN yNpa>kKHeHNs 3a npeansBuMKBaHE Ha UCXemus
n ocBoboxaaBaHe Ha dacuusaTa (Han-ronemusaT
NPoNpuoLEenTMBEH OpraH), 3a NnocTuraHe Ha on-
TManeH edekTt. TbKaHHUAT (IOCUHT BKIOYBaA
OCBEH MacuBHO YCYKBAHE U aKTUBHO ABWKEHUE
B CTaBarta uiyM Myckyna, MibTHO O6BUTU C fieHTa
OT eCTeCTBEH Kay4yK, HO 1 nocnegsallo oTcTpa-
HABaHe Ha NeHTata B NPOOb/DKEHNE HA 2 MUHYTK
[7, 18] 3a pasko ysenuuaBaHe Ha nepdysuaTa
KbM TbKaHWTE W MOAMOMaraHe Ha pereHepaTtus-
HUTE nNpouecy B yBpeOeHUTe MYCKYSHU 1 CTaBHM
cTpyktypy [1]. MeToabT Ha TbkaHeH (GAOCUHT €
nonynapuanpaH kato VooDoo Flossing ot Starrett
n Cordoza [22]. Te n3TbKkBaT MHOrOGPONHY Mpe-
OMMCTBA Ha HaTuCKa, okasBaH OT faTtekcosara
NeHTa Kato yBenuuyasaHe Ha MuodacumanHara,
CbedVHUTENHOTbKaHHaTa 1 ctaBHaTa MOGUHOCT,
nono6psisaHe Ha o6ema Ha ABwkeHue (OL) u
KaueCTBOTO Ha MYCKYMNHUTE KOHTpakuuu, Hama-
nsBaHe Ha OTOKa Ha TpPeTupaHuTe CTaBu U My-
CKynM upe3 oTBeXaaHe Ha M3nuliHata TeYHOCT
B fMmdHaTa cuctema, pecr. oT TanoTo. [loctu-
ra ce HamansBaHe Ha 6onkara, nogoobpsiBaHe
Ha Bb3CTAHOBUTENHWUTE MpoLecy N npenoTspa-
TABaHe Ha TpaBMuTe, Ype3 KOEeTo Ce YCKopsBsa
BPbLLAHETO Ha CMOPTUCTUTE KbM CbCTe3arenHa
OEeNHOCT.

®un3nonornyHnTe MEexaHu3Mum Ha OencTBue
Ha GNOCKHr TepanusaTa Ypes3 TbKaHHO pas3aBK-
BaHe MNpu KOMMNpecus C narekcoBa lleHTa ca
nogo6HVW Ha Te3u Mpu TepanusaTa C NCXeMuy-
HO NPEKOHANLUMOHUPaHe unn Npu TpeHnpoBkKaTa
3a orpaHuyaBaHe Ha KpbBHUA TOK (Blood Flow
Restriction — BFR training) upe3 nHgyunpaHe Ha
KpaTKu, KOHTPOMUpaHu nepuoan Ha HamaneH
KPbBEH TOK (MCXemMus)) KbM OpraH WM TbKaH,
Lenswn npeseHums OT 6baeLin, no-npoabiKn-
TEeNHW UCXeMUYHU CcbbuTus. KpbBHaTa penep-

HEBPOCOHOMOMA 1 MO3bYHA XEMOOMHAMUKA, 2025, Tom 21, 6p. 2 107
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and relief of muscle pain. Studies have shown
that within 45 minutes of ankle flossing therapy in
amateur single-leg hopping athletes, dorsiflexion
and plantar flexion ROM significantly increased,
and there was a trend toward improved counter-
jumping strength and 15 m sprint speed [5, 6].
In contrast, another cross-sectional study in
professional rugby players showed only limited
support for the use of tissue flossing in improving
lower body strength and performance within 30
minutes of therapy [15].

Massage combined with stretching, or
assisted stretching massage, is a commonly
accepted therapeutic technique that combines
the benefits of traditional massage with assisted
stretching movements. It is a safe method with
proven effectiveness, suitable for people of all
ages and levels of physical fitness. It improves
flexibility, mobility and overall muscle function and
is recommended for muscle injuries and pain.

The aim of this study was to investigate
and compare the effects of tissue flossing with
assisted stretching massage on the functional
state of the lower limb - range of motion, muscle
strength, and knee pain.

Materials and methods

The study included 16 patients with varying
degrees of impaired knee function — pain, limited
range of motion and reduced muscle strength. The
patients were divided into two groups: Group A —
control, a total of 8 patients (men=5, women=3)
with an average age of 36+4.2 years and Group
B — experimental, also with 8 patients (men=4,
women=4) with an average age of 38+3.8 years.

All patients underwent a 3-week course
of treatment with 3 procedures per week. The
therapeutic program for the control group
included manual massage of the lower limb
and passive stretching of the knee flexor and
extensor muscles, and for the experimental
program it included tissue flossing of the entire
lower limb with a duration of about 2 minutes.
Flossing was combined with passive and active
tissue compression and twisting, active and
passive movement of the knee with and without
weight bearing. Each procedure involved three
bandagings with a 10-minute rest period between
repetitions. During this period, patients performed
active weight-bearing and non-weight-bearing
movements.

Before and after treatment, the patients'
condition was assessed by measuring the
perceived pain intensity using a visual analogue
scale (VAS), the range of motion (ROM) using
knee goniometry, and muscle strength using a
dynamometer.

dy3na B ncxemmyHara oénacTt ce obycnass OT
npean3BYKaHNTE MOBULLEHW HMBA Ha pacTex-
HUS XOPMOH W KaTexonamuHuTe, KOWTO BOAAT
0O HapacTBaHe Ha MyCKyrnHaTta cunia v KOHTpak-
TUIIHOCT 1 A0 NO-fo6pa edPeKTUBHOCT Ha BPbS3-
KaTa mMexay Bb36YAHUTE HEPBHU ENEeKTPUUECKM
NMMNYCK N MyCKynHarta KoHTpakuus [12, 17, 25].
Bbnpekn nuncata Ha eMnUpUYHKM Jokasaren-
CTBa, TbKaAHHUAT GIOCUHI € LIMPOKO npunarat
cpen CrnopTUCTUTE MOPaaM CYyGEKTUBHUTE My
nonsu Bbpxy O[] n obnekyaBaHe Ha MyCKynHaTa
6onka. lNpoyyBaHusaTa nokaseaT, ye Ao 45 mu-
HyTW cnep GNOCKHr Tepanus Ha rmeseHHa cTasa
npu NO6UTENN CMOPTUCTU HA CKOK Ha efnH Kpak
O npu pop3u- n nnaHTapHa ¢rnexkcus Hapac-
TBa AOCTOBEPHO, YCTAHOBEHA € N TeHAeHUUs 3a
nogobpsaeaHe Ha cunaTta npu CKOK C HacpeLl-
HO [OBW)XEHME W Ha CKOpOCTTa Mpu CNpPUHTbO-
pu Ha 15 m [5, 6]. 3a pasnuka OT TOBa, OpPYro
TpacBeps3anHo npoyysaHe npu NpodecnoHanHun
cbCTe3atenn Ha pbrém nokasesa camo OrpaHu-
yeHa nogkpena 3a U3NON3BaHETO Ha TbKaHHUS
dnocuHr OTHOCHO nofo6psiBaHe Ha cunarta Ha
JonHaTa 4yacT Ha TanoTo 1 npencrasaHeTo 0o 30
MUHYTU cnef npunaraHeTo Ha Tepanusarta [15].

MacaxbT, KOMGUHMPAH CbC CTPEYUHT, WK
acuCTMpaHuAT pasTarall, Macaxk e obionpueTa
TepaneBTUYHA TEXHUKA, KOATO CbyeTaBa Npegum-
cTBara Ha TPagMUMOHHUS MacaXk C acucTupaHu
pasTtarawm gsuxeHus. Tom e 6e3onaceH MeTop
C OokasaHa epeKTMBHOCT, NoaxodsLy, 3a xopa oT
BCUYKM Bb3pacT N HMBaA Ha $pu3muecka nopro-
ToBKa. lMopobpsaBa rMBKABOCTTA, MOGUIHOCTTA U
usanocTHaTa MyckynHa GyHKUMS U ce npernopb-
uBa NPU MYCKYNHU TpasMu U GONKMN.

Llenta Ha TOBa MpoyysBaHe e fa ce uscnea-
BaT U CpaBHAT edekTUTe Ha TbKaHHUS GNOCUHT
C acuCTUpaHus CTPeUYMHr Macax Bbpxy (YHKLM-
OHasHOTO CbCTOSIHNE Ha AOMHNUSA KPaNHUK — 06em
Ha ABWKEHWe, MyCKyfnHa cunia u 60nka B Kons-
HOTO.

MaTepmanvl n metoan

lMpoyuBaHeTo BKMOUBa 16 NauueHTn C Hapy-
LWeHa B pasnuyHa cteneH QyHKLMSA Ha KONSHOTO
— 60JIKa, orpaHnyeH 06emM Ha OBVKEHME U Hama-
neHa MyckynHa cuna. lNMaumeHtute 6axa pasge-
NeHn Ha ABe rpynu: rpyna A — KOHTPOsHa, o6Lo
8 Ha 6pon naumeHTn (MbLXe=>5, >XeHn=3) Ha
cpefHa Bb3pacT 36+4,2 roguHu 1 rpyna b — ekc-
nepumMeHTanHa, Cblo ¢ 8 naumeHTn (Mbxe=4,
)XeHn=4) Ha cpepgHa Bb3pacT 38+3,8 rognHun.

Bcnukn maumeHTn mMuHaxa 3-cegMuyeH Kypc
Ha neyeHne ¢ 3 npouenypu cegMmuyHo. Tepanes-
TMYHaTa nporpama 3a KOHTponHaTta rpyna BKIo-
yBalle MaHyaneH mMaca)k Ha OOMHUS KpauHWK U
nacvBHO pasTaraHe Ha MycKynuTe dnekcopu u
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Forthe analysis of data between measurements
before and after the applied therapies, we used
descriptive statistics with t-test for independent
variables, and for the comparison of results
between groups — t-test for independent variables
by groups, using the statistical package Statistica
7 StatSoft.

Results

The data from the measurements of pain intensity
by BAS, knee ROM by goniometry and flexion/
extension muscle knee strength by dynamometry
are summarized in Table 1 and are presented
graphically in Figures 1, 2 and 3. The table
presents the data from the descriptive statistics,
which show a normal distribution by groups.

An improvement in the indicators was found
in all tested individuals in both groups. The
volume of movement and pain levels normalized
in almost all subjects.

The data on the pain intensity by VAS showed
an improvement in the experimental group by
0.63 points.

The improvement in knee ROM followed the
same trend as the VAS data. The goniometric
assessment showed a difference of 4 degrees in
knee flexion and 0.12 degrees in knee extension
between the groups in favor of Group B.

Muscle strength also improved, with results
showing greater improvement in the studied
indicators in Group B, where the increase in
values was 3.05 kg for knee flexion and 1.67
kg for lower leg extension. The results for pain
intensity on the VAS and knee flexion ROM and

Visual Analogue Scale (VAS) /
BusyanHa aHanorosa ckana (BAC)

Before/npean . After/cnepn
6,75 6,87
2,12
1,62
VAS A VAS B

Fig. 1. Changes of the mean values of the levels of perceived
pain by the VAS scale pre and post treatment. VAS — visual
analogue scale; A — control group A; B — experimental group B.

Gua. 1. llpomenu B cpegHume cmoliHocmu Ha HuBama Ha
ycewaHemo 3a 60Aka no BusyarHo aHarozoBama ckara BAC
npegu u caeg AedeHuemo. BAC — BusyarHa aHarozoBa ckana;
A — koHmponHa epyna A; B — excnepumermanta zpyna b.

€KCTEH30pU Ha KOMSHOTO, a 3a eKCcrnepumMeHTan-
HaTa nporpama BK/oYBalle TbKaHHEH (GIOCKMHT
Ha UenMa AoneH KpaumHUK C MpPOAb/KUTENHOCT
okono 2 MuHyTU. DNOCKHIBT 6elle KOMBUHU-
paH C MacuBHa U aKTMBHA TbKaHHa KOMMpecus
N yCyKBaHe, akTVBHO U MACUBHO [BMXEHWE Ha
KONSIHOTO C 1 6€3 HOCeHe Ha TexecT. Besaka npo-
uegypa BKJOYBalle TPUKpPaATHO GaHaaxupaHe C
10-MUHYTEH nepuop Mexxay nosTopeHusTa. lNpes
TO3N nepuop NauMeHTUTE M3BbpLlUBaxa aKTUBHU
OBUWKEHUSI CbC N 6€3 HOCEHE Ha TEXECT.

Mpeanm n cnep neyYeHWETO CbCTOSHMETO Ha
nauMeHTuTe 6GeLle OLEHSBAaHO 4Ype3 u3mepBaHe
Ha ycellaHeTo 3a MHTEH3MBHOCT Ha 6onkara no-
cpeactBoM Bu3yanHa aHanorosa ckana (BAC),
Ha obema Ha gswxeHue (O[1) upes roHnomeTpus
Ha KOMSIHOTO W Ha MyCKyfiHata cuna ¢ AMHamo-
mMeTpus.

3a aHanu3a Ha [aHHWTE Mexay u3mepBa-
HUSTa Npegu 1 cnep npunoXkeHarta tepanus us-
nona3eaxme onucarefniHa ctatuctuka c t-tect 3a
He3aBMCMMM MPOMEHNMBU, a 3a CpPaBHEHWE Ha
pesynratute Mexay rpynute — t-Tect 3a He3aBu-
CUMKN NPOMEHANBMX MO rpynu, KaTo € U3Non3BaH
cratuctuyeckms naket Statistica 7 StatSoft.

Pesynratn

JaHHuUTe OT u3MepBaHWATA Ha WHTEH3UB-
HocTTa Ha 6onkata nocpegctsom BAC, Ha O[
ypes3 roHMOMETPUS Ha KOMSHOTO UM Ha MYCKyJHa-
Ta cuna ypes AMHaMoMeTpus ca 0606weHn B Ta-
6nuua 1 n ca npegcraseHun rpadunyHo Ha Purypu
1, 2 n 3. B Tabnuuara ca NpeacTaBeHn JaHHUTE
OT onucaTenHarta CcTaTUCTMKa, KOWTO nokassat
HOpManHo pasnpefeneHve no rpynu.

YctaHoBsiIBa ce Nogo6peHMe Ha nokasarenu-
Te NPU BCUYKU TECTBaHW nuua 1 B OBeTe rpynu.
O6embT Ha OBWXEHME W HMBaTa Ha 6onkarta ce
HopManuaupaxa npy NOYTU BCUYKU CYBEKTW.

[laHHUTE 3a MHTEeH3UBHOCTTA Ha 6onkaTa Mo
BAC nokassart NOgo6GpeHne B eKCriepuMeHTanHa-
Ta rpyna ¢ 0.63 TouKwu.

Mopmo6peHneto B O B KOneHHata cTaBa
cnefgBa cblarta TeHOeHUUs KaTto AaHHuTe OoT
BAC. loHnomeTpryHaTa oLeHKa nokasa pasnuka
OT 4 rpagyca npu ¢nekcma Ha KoasHoto u 0.12
rpagyca npu KofieHHa eKCTEeH3Us MexXxgy rpynute
B nonsa Ha rpyna B.

MyckynHaTa cuna Cblo ce nogobpssa, Kato
pesynratute nokasear Mo-rofiiMo nopo6peHve
Ha mn3cnegBaHWTe nokasarenu B rpyna B, npw
KOATO MOBULLIABAHETO Ha cTouHocTute e ¢ 3.05
Kr 3a dnekcusaTa Ha KosfieHHaTa ctaBa U ¢ 1.67 kr
3a eKcTeH3usiTa Ha nogbedpuuara. Pesyntatute
3a WHTeH3uBHoOCTTa Ha 6onkaTta no BAC n O[] Ha
KOneHHarta ctaBa npu ¢Gnekcus u Ha MyckynHarta
cufa ca CbC CTaTUCTUYECKM 3HAUUMMO MOJo6pe-
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Table 1. Results of pain intensity (VAS), knee flexion/extension range of motion (goniometry) and knee
flexor and extensor muscle strength (dynamometry).

Ta6bnuua 1. Pe3yntatm OT M3MepBaHETO Ha WHTeH3uTeTa Ha Gonkara (BAC), obema Ha OBWKeHWEe npu
bnekcus/eKCTeH3nsa Ha KOMSHOTO (TOHVMOMETPUS) U Ha MycKynHata cuna Ha dnekcopute u
EeKCTeH30puTe Ha KOMIAHOTO (AMHAMOMETPNIS).

Group /

Test / N3amepBaHe Mpyna N X, X, X,-X, £S(X,-X,) T Df p
Perception of pain (VAS) / A 8 6.75 2.12 4.62 1.40 9.29 7 0.00035
Bonka (toukn no BAC) B 8 68 162 525 128 1158 7  0.000008
Range of motion (ROM) A 8 108.50 131.50 23.00 5.73 11.34 7 0.000009
Flexion / O6em Ha

HBIKEHME Npu breKcys B 8 107.12 134.37 27.00 7.61 1012 7 0.000020
(rpanycw)

Range of motion (ROM) A 8 10.25 1.25 9.00 5.18 4.91 7 0.001729
Extension / O6em Ha

OBUKEHVE NI BKCTEH3US B 8 10.00 0.87 9.12 4,22 6.11 7 0.000486
(rpapycm)

Muscle strength flexion / A 8 20.71 23.56 2.85 1.77 453 7 0.002672
MyckynHa cuna npu

brekcus (k1) B 8 20.63 26.53 5.90 4.07 409 7 0.004599
Muscle strength extension / A 8 16.27 18.16 1.88 0.72 731 7 0.000161
Myckynra cuna npu B 8 1566 19.21 355 1.8 553 7  0.000874

eKCTeH3usa (Kr)

K — control group of patients treated with classical therapeutic massage and physical exercises to increase
muscle strength in the hip joint; VAS — visual analog scale; TBS — hip joint; E — experimental group, additionally
treated with dry needling; N — number of patients studied; X, — mean value before treatment; X, — mean value
after the therapeutic course; S — standard deviation; T — t-test; Df — degree of freedom; p — level of significance.

K — KOHMpOAHa epyna nauueHmu, AekyBaHu C KAACUYECKUS Ae4ebeH Macax U @u3u4yeckume ynpaxHeHus
3a yBeaudaBaHe Ha MyckyaAHama cusa B ma3so-6egpeHama cmaBa; BAC — Bu3yanHa aHanozoBa ckara; TbC
— masobegpeHa cmaba;, E — ekcnepumeHmanHa epyna, AekyBaHa gonbAHUMEAHO CbC cyxu ueau; N — 6pou
uscregBaHu nauueHmu; X, — cpegHa cmouHocm npegu AedeHue; X, — cpegHa cmouHocm cAeg mepaneBmuyHusi
Kypc; S — cmaHgapmHo omkAoHeHue; T — t-kpumepud; Df — cmeneH Ha cBo6oga; p — HUBO Ha 3Hayumocm.

Range of motion / O6em Ha gBMXXEeHMEe

131,50 134,37
Before/npeamn
108,50 107,12
[ After/cnen
10,25 10,00
1,25 0,87
ROMFA ROMFB ROMEA ROMEB

Fig. 2. Changes of the mean values of the goniometry measurements (ROM) of the knee pre and post treatment. ROMFA — range of
motion during flexion in the control group A; ROMFB — range of motion during flexion in the experimental group B, ROMEA — range of
motion during extension in the control group A; ROMEB — range of motion during extension in the experimental group B.

Guez. 2. [lpomeru B cpegHume cmolHocmu Ha 20HUOMempuyHUme usmepBarus 3a O Ha koAgHOMO npegu u cAeqg AeuyeHuemo. ROMFA
— 06em Ha gBuxerue npu gnexcus Ha epyna A, ROMFB — o6em Ha gBuxeHue npu gaekcus Ha epyna b, ROMEA — o6em Ha gBuxeHue
npu excmeH3us Ha epyna A, ROMEB — o6em Ha gBuxeHue npu ekcmeH3us Ha epyna b.
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Muscle strenght / MyckynHa cuna

26,53

23,56

20,70 20,63

MSFA MSFB

Before/npenu . After/cnen
19,21
16,27 18’16 15,66
MSEA MSEB

Fig. 3. Changes of the mean values of the levels of dynamometry measurements for muscle strength pre and post treatment. MSFA
— muscle strength during flexion of control group A; MSFB — muscle strength during flexion of experimental group B; MSEA — muscle
strength during extension of the control group A; MSEB — muscle strength during extension of the experimental group B.

Quz. 3. lpomenu B cpegHume cmoliHocmu Ha HuBama Ha guHaMOMEMPUYHUME U3MEPBAHUS 3a MYCKYAHA CUAA NPegu U CAEg
AeveHuemo. MSFA — myckyaHa cuna npu gaekcus B epyna A, MSFB — myckyaHa cura npu gnexcus B epyna b; MSEA — myckyaHa cua
npu excmex3us B epyna A; MSEB - myckyaHa cuaa npu ekcmeH3us B epyna b.

muscle strength showed a statistically significant
improvement compared to those in Group A,
unlike ROM in lower leg extension, which did not
meet the p<0.05 criterion.

Discussion

The study of the effects of tissue flossing
and assisted stretching massage on the knee
functional status of patients with knee pain,
limited range of motion, and reduced muscle
strength of the knee joint found improvement in
all subjects in both physiotherapy treated groups.

The results are consistent with earlier studies
that have focused on the various possible
mechanisms of action associated with the
observed increase in ROM [8, 10, 26]. What is
specific to our study is the application of tissue
flossing to the entire lower limb, whereas previous
studies have examined the effect of flossing on
the tissues of a single joint.

The comparative evaluation of the effects of
tissue flossing on knee joint function and the
effects of passive stretching massage therapy
showed that tissue flossing had a greater effect
on pain relief, improvement of ROM, and muscle
strength than massage therapy with stretching.
These findings are consistent with previous
studies that found an increase in ROM during
dorsiflexion and explosive power during single-leg
jump after ankle flossing [5]. In addition, another
publication reported that tissue flossing of the
gastrocnemius muscle increased active ROM
during dorsiflexion [8]. Although in this study the
elastic flossing band was wound partially around
the leg, unlike the procedure used in our study,
the findings of increased ROM are consistent
with our results.

The effects of tissue flossing on ROM can

Hue cnpsmo Te3n B rpyna A, 3a pasnvka ot O
npuv ekCTeH3us Ha nopbegpuuara, KOUTO He OT-
rosaps Ha kputepua p<0,05.

Ounckycusa

lMpoyuyBaHeTO Ha edpekTUTe Ha TbKaHHUSA Gno-
CUHT U Ha aCUCTUPAHUSI CTPEUMHI Maca)k BbpXy
dYHKLMOHANHOTO CbCTOSIHUE HAa JONHUA KpanHWK
npu NauneHTn ¢ 6onka, orpaHnyeH obem Ha OBU-
YKEHVE N HamaneHa MyCKyfHa Cunia Ha KONeHHa-
Ta cTaBa yCTaHOBSIBA NMOAOGPEHME MpU BCUYKU
n3cnensaHn nuua 1 B ABeTe rpynu.

Pesynratute cbOoTBETCTBAT Ha MO-PaHHN Npo-
yuBaHus, KOMTO ce GOoKycupat Bbpxy pasnnyHuTe
Bb3MOXXHN MexaHN3MN Ha OencTBue, CBbP3aHn C
HabnogasaHoto yeenuueHue Ha O [8, 10, 26].
CreundunyHOTO 3a HaleTo npoyysaHe e npuna-
raHeTo Ha TbKaHeH (GJIOCUHT BbpPXy LEenus AONeH
KpauHVK, OO0KaTO NPEemuULLHM MpoyyBaHusi pas-
rnexxpat epekta oT GNOCUHT BbPXY TbKaHWUTE Ha
edHa cTasa.

CpaBHuTenHarta oueHka Ha edekTuTe BbpXy
dYHKLIMOHANHOCTTa Ha KofleHHaTta ctasa npu Tb-
KaHHOTO pa3faBMKBaHe BCMEACTBME Ha TbKaHEH
dnocuHr n Ha edpekTuTe OT MacaxkHata Tepanus
C MacuvBHO pasTaraHe Mnokassa, Ye npunaraHeTo
Ha TbKaHeH GAOCUHI uma No-ronsam edexkT BbpXy
o6neKyaBaHeToO Ha 6onkarta, Nogo6psiBaHETO Ha
O n myckynHata cuna OTKOMKOTO MacakHaTa
Tepanus CbC CTPEUMHT. Te ca CXOOHU Ha JaHHWTE
OT MO-paHHO MpoyyBaHe, Npu KOETO Ce YCTaHo-
BsABa yBenuyeHne Ha O npu pop3udnekcus u
Ha eKkCnnosvBHaTa cua npu CKOK Ha efdnH Kpak
cnen ®nocuHr Ha rnesexHHarta ctasa [5]. OcseH
TOBa W B Apyra nyénukauus ce cbobliasa, Ye Tb-
KaHHUAT GnocrHr Ha m. gastrocnemius ysenuua-
Ba aktmBHus O[] npu pop3udnekcus [8]. Bonpe-
KW Ye B TOBa Mpoy4yBaHe enacTMyHarta fieHTa 3a
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be compared to those induced by myofascial
release, which is created by applying pressure
to the muscles and fascia using rollers. Although
the physiological mechanisms responsible for the
effects of flossing are still a matter of scientific
debate, they can be divided into mechanical,
focusing on changes in the fascia [21], and
neurophysiological [20]. In this regard, it has
been suggested that the pressure applied to
the muscles, skin and fascia may affect the
viscosity of the fluid, resulting in less resistance
to movement [11].

Previous studies have suggested that the
increase in muscle extensibility may be due to
mechanical increase in length or to sensory
changes [27], which include modification of the
sensation associated with pain threshold. In
addition, compression is likely to activate both
cutaneous and muscle mechanoreceptors, which
could modulate sensory feedback transmission
and improve muscle power output [14]. The key
difference between flossing and stretching is that
the first one involves target muscle contraction
and shortening under compression, whereas the
second one involves contraction and shortening
of the muscle antagonist to the treated muscle
[19]. The improvement in joint ROM after
stretching may be related to stretch tolerance
or to suppression of reciprocity rather than to
reduced stiffness of the muscle-tendon unit [186,
19]. There is some evidence in the literature
of more pronounced changes in the neuron
excitability threshold in areas located closer to
the site of ischemic compression [2].

The increased muscle strength and power
after tissue flossing can be explained by
increased sympathetic impulses and a facilitated
myotatic stretch reflex with shorter latency [10]. It
is well known that afferent signals from muscle
spindles to alpha-motoneurons contribute to a
variety of voluntary muscle contractions [13] and
thus an increase in spinal excitability may cause
an increase in contractility.

Reduced pain provides patients with enhanced
proprioceptive input, and improved motor control
is the basis for improved physical performance.

Starrett and Cordoza [22] suggested that the
effect of flossing on muscle loading and flexibility
may involve shearing the fascia and impeding
blood flow to the muscle. Fascia consists of
multiple fibrous and collagenous connective
tissue layers that surround and interpenetrate
skeletal muscles, joints, organs, nerves, and
the vascular network [23, 24]. The smooth
sliding between the layers of fluid fascia allows
muscles to function properly with full contraction,
relaxation, and extension [9]. In addition, fascia
transitions from a solid gel-like state to a liquid,

dnocuHr e 6una HaBMBaHa 4YaCTUYHO Ha Kpaka,
3a pasnuka oT NpuioXeHarta B HaleTo NpoyyBa-
He npouenypa, AaHHUTe 3a yeenuveH O[] cbvoT-
BETCTBAT Ha pe3ynTaTtuTe OT HaleTO NnpoyyBaHe.

Edektnte Ha TbkaHHWA ¢nocuHr Bbpxy O[
MoraTt Ja 6bgart CpaBHEHW C Te3u, Npean3BuKa-
HM OT MuodacumanHoTo OCBO6OXAaBaHe, KOETO
ce Cb3[daBa upe3 npunaraHe Ha HaTUCK BbpXy
MyCKynuTe n dacuumTe C nomoLLTa Ha ponepu.
Bbnpekn ye ¢13nMonorMyHuTe MexaHusmm, OTro-
BOpHU 3a edekTute OT (OCKMHra, ca BCe OLle
YacT OT HayyeH gebar, Te morart ga 6baat pasae-
NEeHN Ha MexaHn4yHK, GOKyCupaHu BbpXy MPOMS-
HaTta Ha dacumara [21], 1 HeBPOPU3NONOTNYHM
[20]. B Ta3u Bpb3Ka ce npeanonara, 4Ye HaTUCKDT,
KOWTO Ce npunara BbpXy MYCKynuiTe, Koxarta u
dacumusata, MOXe fa MOBAUSE Ha BUCKO3uUTETa
Ha TEYHOCTTa, KOETO fda [AOBefe OO0 MO-Manko
CbnpoTuBAeHMe npu asmxeHve [11].

MpennwHM NpoyuBaHua Npegnoniarar, Ye yBe-
nMYyaBaHeTO Ha MyCKynHaTa pasTerMBoCT MOXe
Ja ce Ob/MKM HAa MexXaHWYHO HapacTBaHe Ha Ob-
JOKMHATa UM Ha CEH30PHU NMPOMEHN [27], KouTo
BK/IIOUBAT MoanbmKauma Ha yCellaHeTo, CBbp3a-
HO ¢ npara Ha 6onkarta. OcBeH ToBa KOMMNpecu-
ATa BEPOSITHO aKTMBUPA KaKTO KOXXHUTE, Taka u
MYCKYITHUTE MEXaHOpPEeLIenTopu, KOETO 61U MOrno
Ja mogynvpa npegaBaHEToO Ha CeH30pHa obpart-
Ha Bpb3Ka U Aa Nogobpu MycKynHata MOLHOCT
[14]. KniouoBata pasnuka mexgy ¢GAOoCUHMbBT U
CTPEUMHIBT €, Ye MbPBOTO BK/OYBA CbKpalla-
BaHe Ha TPEeTUpaHus MYCKyNn Mpu KOMMpecus,
JOKaTo BTOPOTO BK/IOYBA CbKpaliaBaHe Ha My-
CKyfna aHTaroHWCT Ha TpeTupaHus myckyn [19].
Mopo6bpeHueto Ha Ol Ha cTaBaTta cnep pasts-
raHe MOXe [a € CBbP3aHO C TONEPaHTHOCT KbM
pasTaraHe WAM C MOTUCKaHe Ha PeLMnpOYHOCT-
Ta, a He C HamaneHa TBbPAOCT Ha MYCKYNHO-CY-
XoxunHata egumHuua [16, 19]. B nutepatypata
Uva OaHHW 3a No-M3pas3eHu NMPOMeEHW B npara
Ha Bb3GYAMMOCT Ha HEBPOHUTE B MO-61M30 pas-
NONMOXXEHUTE 30HM OO MACTOTO Ha MCxemuyHarta
komnpecus [2].

[MoBuweHaTta MyckynHa cuna v Mow, cnepf
TbKaHHUS GNOCUHT MOXXE Ja Ce OBSICHM C yBe-
NIMYEHN CUMMATUKOBU UMMYACU U YNECHEH MUO-
TaTnyeH pednekc Ha pastaraHe (stretch reflex)
C no-kpatka nateHTHocT [10]. [Jo6pe M3BECTHO
e, ue apepeHTHUTE cuUrHanm OT MYCKYNHUTE Bpe-
TeHa KbM anda-mMOTOHEBPOHWTE OOMpuHACAT 3a
pasnMyHy BONEBM MYCKYNHW KOHTpakuun [13] un
Nno TO3M HauvMH MOBMWLLIABAHETO Ha rPbGHAYHO-
MO3byHaTa Bb3GYAMMOCT MOXE [a Npeans3Buka
yBenuyaBaHe Ha KOHTPaKTUIIHOCTTA.

HamansBaHeTo Ha 6onkarta fasa Ha naumes-
TUTE 3acuneH NponpuoLenTUBeH Bxod, a Mno-ao-
OpusST OBUraTeneH KOHTPOSI € B OcHoBara Ha
Nno-qo6poTo GU3NYECKO NpeacTaBsHe.
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soluble state consistent with a decrease in fascial
viscoelasticity when energy is applied in the form
of heat or mechanical pressure [4].

The main clinical benefit of tissue flossing
appears to be its potential to prevent injury and
enhance physical performance. Hamstring strain
injuries are a significant problem in modern sports
and are associated with a variety of factors,
including reduced muscle flexibility, weakness of
maximal eccentric contraction during knee flexion,
muscle fatigue, and a history of hamstring strain
injuries [3]. Given this and the current findings
showing that tissue flossing increases flexibility
and muscle strength, its application to the lower
extremity may help prevent hamstring strain
injuries in sports.

The present study adds information to the
relatively new technique of tissue flossing as a
means of therapy and preparation of the lower
limb for physical exertion in everyday life and
sports. It shows that rehabilitation with tissue
flossing of the lower limb can be considered
a partial, if not a basic method of treatment in
pathology and in conditioning of the leg.

Despite the positive experience gained
from the application of the relatively new
physiotherapeutic method of tissue flossing on
musculoskeletal function, to which our study also
contributes in accordance with the earlier ones,
our approach with full wrapping of the limb may
cause more changes at the histological and
biochemical level, which should be investigated
in the future and could also include monitoring
of oxygen saturation and neurotransmitter levels.

Conclusion

A positive effect on the impaired functionality of
the knee joint has been established after applying
both physiotherapeutic methods of tissue flossing
and assisted stretching massage. Tissue flossing
therapy is more effective than assisted stretching
massage, has a better effect on the intensity of
pain, it increases and normalizes the volume
of movement in the joint and increases muscle
strength and control more significantly, which
is why we recommend its use as a primary or
additional method of treatment.

Starrett u Cordoza [22] npegnonarart, ye edpek-
TbT OT GNOCUHIBT BbPXY MYCKYNHOTO HaToBapBa-
He 1 bBKABOCTTA MOXE [a BKlouBa cpa3BaHe
Ha dacumaTa 1M Bb3NPENATCTBAHE Ha AOCTbMNa
Ha KpbB A0 Myckyna. Pacuunte ce CbCTOAT OT
MHOXXECTBO PUBPO3HM N KONareHHN cbeauHuTen-
HOTbKaHHM CMOeBe, KOUTO O6rpakgat 1 B3avM-
HO MPOHWKBAT B CKENIeTHUTE MYCKynu, CTaBuTe,
opraHuWTe, HepBUTE UM Mpexara OT KPbBOHOCHM
cbaose [23, 24]. [NagkoTo NAb3raHe Mexgy Cno-
eBeTe Ha dnymaHata dacuma no3BonsBa Ha My-
CKynuTe da ¢yHKUMOHMPpAT MNPaBUIHO C MbIIHO
CbKpalliaBaHe, OTMNyCcKaHe W yabmkasaHe [9].
OcBeH TOBa dacumsTa npemmHasa OT TBbPAO
renonogo6HO CbCTOSIHME B TEYHO pPa3TBOPUMO
CbCTOSIHME B CbOTBETCTBME C HamansBaHeTo Ha
dacumanHaTa BUCKOENACTUYHOCT, KoraTto ce npu-
nara eHeprus nog popmara Ha TONIMHa Uin me-
XaHW4eH HaTuck [4].

OcHoBHara KnMHuM4yHa nonsa oT u3nonssaHe-
TO Ha TbKaHeH GNOCUHM u3rnexaa € Bb3MOX-
HOCTTa 3a npepoTBpaTaABaHe Ha TpaBMU U MO-
BMlWABaHe Ha ¢u3nyeckara pabOTOCMOCOGHOCT.
TpaBmuTe OT pasTaraHe Ha MNOAKOMEHHUTE Cy-
XOXXUNUS Ca BaXXeH MNpO6G/ieM B CbBPEMEHHUS
CMOpPT 1 Ca CBbP3aHu C pasnuuHm Gpaktopu, Kato
HamaneHa rbBKaBOCT Ha MYCKynuTe, CnabocT Ha
MakcumanHaTa eKCLEHTPUYHA KOHTPaKUMs Mpw
CrbBaHe Ha KOMSHOTO, MyCKyfiHa ymopa U aHam-
Hesa 3a TpaBMu OT pa3TsaraHe Ha MOAKONEHHUTe
cyxoxunua [3]. Kato ce uma npensup ToBa U
HacToAWMTE KOHCTaTauuu, nokassallu, 4ye Wus-
MON3BaHETO Ha TbKaHHWSA GNOCUHT yBenuyasa
rMBKaBOCTTA W MyCKyfnHata cuna, npunaraHeto
My B OONMHWUA KparHUK MOXXe Ja NnomorHe 3a npe-
JOTBpaTsABaHe Ha TpaBMu OT pasTaraHe Ha nop-
KOJNIEHHUTE CYXOXUusl B cnopTa.

HacroswoTo npoyusaHe po6aBs WHpopMa-
UM KbM CPaBHUTESIHO HOBAaTa TEXHUKA Ha Tb-
KaHeH ¢JIOCUMHT KaTo CpeacTBO 3a Tepanvs 1
NMOAroTOBKa Ha AOMHWUA KPalHWK 3a GU3nYecko
HaTtoBapBaHe B 6uTa M cnopTta. To nokassa, ue
pexabunuTaumsaTa ¢ TbkaHeH GroCuHr Ha OONHUS
KpanH/K MOXXe [a ce cuuTa 3a 4YacTU4YeH, ako He
N OCHOBEH METOA Ha NleyeHne npu naTtonorus u
NPy KOHOMLMOHUPAHETO Ha Kpaka.

Bbnpeku HaTpynaHus nonoXuteneH onuTt ot
npunaraHeTo Ha CPaBHUTENTHO HOBUS puU3noTe-
paneBTMUEH METOL Ha TbKaHeH (rOCUMHI BbpXy
MYCKYNHO-CKeneTHaTa GyHKUMSA, 3a KOUTO Jonpu-
Hacs u HaweTo NpoyyBaHe B CbOTBETCTBME Ha
no-paHHUTE, NOAXOAbT HY C U3LANO NOBMBAHE Ha
KpariH1Ka MoXke Ja Npeau3BrkBa NoBeyve npowme-
HW Ha XWUCTOMOMMYHO 1N GUOXMMWUYHO HMBO, KOUTO
cnedsa fa 6baat uacnefBaHu B 6baelle, Kato
6uxa MOrnu fa BKIOYBAT U HAGMIOOEHUE HA KNC-
NIOPOAHOTO HacullaHe 1 HMBaTa Ha HeBpoTpaHC-
MuTepure.
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