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Aim: The aim of this study is to examine and compare the effects of tissue flossing
compared to massage and stretching on the lower extremity function condition —
range of motion ROM of the, and muscle strength and pain perception in the knee.

Materials and methods: This study involved 16 patients that were divided in two
groups, Group A — controlled (n=8) (male=5, female=3) mean age 36+4.2 years
and Group B - experimental (n=8), (male=4, female=4) mean age 38+3,8 years. All
patients were with impaired knee function, involving to a different degree: pain, limited
range of motion and decreased muscle strength. The controlled group received a
treatment of massage and stretching and the experimental group a tissue flossing
therapy. Before and after the treatment we measured the levels of pain, ROM and
muscle strength.

Results: the therapy modalities for both groups showed positive impact on the
patient’s condition with slightly better results in the experimental group. Statistical
significance was marked in the measurement of VAS, ROM flexion and dynamometry
testing.

Conclusion: Tissue flossing has a positive influence on decreasing of pain and
normalization of range of motion and enhancing muscle strength and control, we
recommend its use as a main or additional treatment modality.

Bb3MOXXHOCTM 3a noBnusiBaHe Ha GYHKUVNOHaNHNTe
Bb3MOXXHOCTU B KOJIIHHa CTaBa Ype3 npunoXxeHuve

Ha TbKaHHUAT PNOCUNHI
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Llen: Llenta Ha HacTosAWOTO M3CneaBaHe e Aa ce npoyyar U cpaBHAT edekTute
Ha TbKaHHWSA GIOCUHT C Macaxka M CTPeunHra BbpXy QYHKLMOHANMHOTO CbCTOSIHME Ha
OONHWSA KpamHuK (06eM Ha OBWXXEHME, MyCKynHa cuna u 605ka).

Martepuann n metrogn: B npoyusaHeTo ca BkMoyeHW 16 nmauneHTW, Kouto ca
paspeneHn B ABe rpynu: rpyna A — KOHTponHa (n=8) (Mbxe=5, »xeHn=3) Ha cpepHa
Bb3pacT 36%4,2 rogmHn n rpyna b — ekcnepumeHTtanHa (n=8), (Mbxxe=4, xeHn=4)
Ha cpefgHa Bb3pacT 38+3,8 roguHu. Bcnyku naumeHTn ca ¢ HapylieHa ¢yHKuus Ha
KOMSIHOTO, BKJIOYBALLA B pasnMyHa CTeneH: 605Ka, orpaHuYyeH 06eM Ha OBVKEHUE U
HamaneHa MyCcKynHa cuna. Ha koHTponHaTa rpyna e npuno)keHa nporpama, BKovBa-
La mMacax 1 CTPEeUMHr, a Ha ekcrnepuMeHTanHara rpyna — TbkaHeH énocuHr. MNpegn un
crnep nevyeHneTo N3Mepuxme HuBaTa Ha 60nka, 06eM Ha OBVKEHME M MYCKynHa cuna.

Pesyntatn: TepanesTuyHute mMeToanM U B ABETE rpyny nokasaxa MONOXKUTENHO
Bb3OENCTBUE BbPXY CbCTOSIHMETO HA MaUMEHTUTE KaTto Manko no-goépu pesyntatu ce
yCTaHOBMXa NpU ekcrnepumeHTanHaTa rpyna. Ctatncrnyecka 3Ha4YMMOCT ce oT6enssa
npu n3mepsaHeto Ha BAC, o6em Ha OBWKeHne pnekcus n AUHaAMOMETPUYHUSA TECT.

3aknioueHne: ONIOCUHIBT Ha TbKaHWTe UMa MOSIOXKUTENIHO BAIUSIHUE BbPXY Hama-
nABaHEeTO Ha 6osikaTa U HOPManM3MpPaHEeTO Ha O6ema Ha OBVKEHME 1 MOBULLIABAHETO
Ha MyCKyfnHaTa cuna 1 KOHTPOJ, MpenopbyBaMe 13Mnon3BaHETO My KaTO OCHOBEH UK
[OMbJIHUTENEH METOA Ha NeyeHue.
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Introduction

The tissue flossing method is an emerging
therapeutic intervention based on the use of a
floss-band that is circumnavigated at the various
points of the body being treated. For optimum
effect it is suggested to be combined with an
appropriate exercise program. It aims to improve
range of motion (ROM), reduce pain, prevent injury,
or enhance early return to competition in athletes.
Tissue flossing involves passive twisting and active
movement with a joint or muscle tightly wrapped by
a floss band made from natural rubber, which is
then removed within 2 minutes. [7, 21]. Flossing has
been popularized as VooDoo Flossing by Starrett
and Cordoza [25]. They pointed out numerous
advantages of flossing-mediated pressure, including
improvements in joint mobilization, joint range of
motion, the mobility of connective tissue, and the
quality of muscle contractions and pain relief. Once
brace removal occurs, there is an abrupt increase
in perfusion to the joint and tissues [1]. Elastic floss
bands may also reduce joint or muscle edema,
compression forces drain the excess fluid into
the lymphatic system, which then helps the body
excrete the fluid, which may be useful in relieving
delayed-onset muscle soreness.

The mechanisms involved with tissue flossing
using a floss band may be similar to that of
ischemic preconditioning or blood-flow restriction
training, whereby reperfusion of blood to the
occluded area may be associated with subsequent
increases in growth hormone and catecholamine,
enhanced muscle force [12, 20, 28]. Despite a
lack of empirical evidence, tissue flossing is
widely performed among athletes because of
its subjective benefits on ROM and alleviating
muscle pain. Studies suggested that flossing on
the ankle joint can increase dorsiflexion ROM and
single leg jump velocity in recreational athletes
[5, 6]. In contrast, another crossover trial only
indicated limited support for the use of tissue
flossing to improve ankle ROM [18].

The aim of this study is to examine the effects
of tissue flossing on the lower extremity - range
of motion ROM of the, and muscle strength and
pain perception in the knee.

Materials and methods

This study included 16 patients with pain,
restricted range of motion, and decreased muscle
strength in the knee. Patients were divided in two
groups, Group A - controlled (n=8) (male=5,
female=3) mean age 36+4.2 years and Group
B - experimental (n=8), (male=4, female=4)
mean age 38+3,8 years. All patients were with
impairment of the knee function, involving to a

BbBepeHune

MeToabT Ha TbKaHEH GNIOCUHT € CpaBHUTENHO
HOBa TepaneBTWYHA WHTEPBEHLUS, KOATO Ce OC-
HOBaBa Ha M3MON3BaHETO Ha enacTuyHa fneHTa,
KOSITO Ce MOCTaBsi Ha pas3nuMyHUTE MecTa Ha Ts-
NOTO, KOUTO Ce TpeTupar. 3a nocTuraHe Ha OnTu-
maneH epekT ce npegnara Ton Aa ce KOM6MHMpa
C noaxopdalwa nporpama OT ynpakHeHus. Llenta
e fa ce nogo6pu 06embT Ha AewkeHne (O), na
ce Hamanu 6onkarta, fja ce npenoTBpPaTAT Tpas-
MUTE 1N ga ce Nogo6pu PaHHOTO BpblUaHe KbM
cbCTe3arefniHa OeNHOCT Mpu CROpPTUCTU. TbKaHHW-
AT GNOCKHI BKIIIOUYBA MAacMBHO YCyKBaHe U aKTuB-
HO ABWXEHWe B cTaBaTa WM MYyCKyna, MibTHO
0GBUTY C NIeHTa OT eCTECTBEH KayuykK, KOSITO cneq
TOBa Ce OTCTpaHsiBa B pamkKute Ha 2 MUHYTU. [7,
21]. 'anon3BaHeTo Ha GnoCcuHr € nonynsapuaupa-
Ho kato VooDoo Flossing ot Starrett 1 Cordoza
[25]. Te m3TbKBAT MHOrOGPONHN MpPeauMCTBa Ha
CUMTHUS HATUCK OKa3BaH C fleHTaTa, BKIIOUUTEN-
HO NoJo6psiBaHE Ha o6ema Ha ABWKEHNE Ha CTa-
BUTE, MOOBMXHOCTTA Ha CbeAVHWTENHaTa TbKaH
N KAuUeCTBOTO Ha MYCKYSTHUTE KOHTPaKUMU 1 0O6-
nekyaBaHe Ha 6onkaTa. Crnepn npemaxBaHeToO Ha
neHTaTa ce Ha6nogaBa pA3KO yBenuyaBaHe Ha
KbpBOCHabAsBaHETO B cTaBata U TbkaHuTe,[1].
EnactnuHnte neHtn 3a GNOCUHT mMorat Cbluyo
Taka ga HamansT OToKa, CUNUTE Ha KoMMpecus,
oTBeXOaT M3fuHaTa TEYHOCT B numdHaTa cuc-
Tema, KOSiTO Cnef ToBa nomara Ha opraHusma ga
N3XBbP/M TEYHOCTTA, KOETO MOXE [a € MOosesHo
3a ob6nekuyaBaHe Ha MyCKyfHa 6ornka.

MexaHn3muTe, CBbP3aHM C TbKaHHOTO pas-
OBWKBaHE C NMomMoLUTa Ha fieHTa, morat Aa 6baar
NMOLJOGHM Ha Te3W Mpu UCXemMmnyHaTa npea-TpeHu-
pawa Tepanua WNn TPeHWpaHe C OorpaHuyaBaHe
Ha KPbBHMWS MOTOK, CNef KOETO 3aBPbLUaHETO Ha
KpbBTa B O6paboTBaHata 30Ha MOXe fda 6bae
CBbp3aHa C MocnefBallo MoBUMLLABAHE Ha XOp-
MOHBbT Ha PbCT W KaTexonamuHa, yBennyaBaHe
Ha MycKynHata cuna u nosuwaBaHe Ha edek-
TUBHOCTTA Ha Bpb3Kata Mexay Bb3bykaaHe U
CbKpalleHne B myckynute [12, 20, 28]. Bbnpeku
nuncata Ha emnMpuyHK [0Ka3aTesicTBa, TbKaH-
HUAT GNOCKHI € LWMPOKO npunaraH cpeg crop-
TUCTUTE nopaan cy6ekTuBHUTE 1 nNon3u 3a O u
o6nekyaBaHe Ha MyckynHaTta 6onka. MpoyyBaHu-
ATa nokassar, Ye GNIOCUHIbT Ha rne3eHaTa cTaBa
MoXke aa ysenuun O[] Ha nop3anHarta dnekcus u
CKOpOCTTa Npu cKavaHe Ha enH Kpak npu crnop-
TMcTn [5, 6]. 3a pasnuka OT Te3u uscnensaHus,
OpYro npoyyBaHe mMokas3Ba CamoO OrpaHuveHa
noagkpena 3a W3MNof3BaHETO Ha TbKaHHua ¢no-
cuHr 3a nopo6psaeaHe Ha O[ Ha rneseHa [18].

Llenta Ha TOBa M3cnegBaHe e Aa ce npoyuu
N cpaBHU epeKkTUTe Ha TbKaHHUS GIOCUHT C Ma-
ca)ka U CTPEeUMHIbT BbpXy GYHKLMOHANHOTO CbC-
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different degree: pain, limited range of motion
and decreased muscle strength.

All patients underwent a 3-week treatment
course with 3 procedures per week. The therapy
program for the controlled group included
manual massage of the lower limb and passive
stretching of the knee muscles. The experimental
program included tissue flossing of the entire
lower limb for a duration of approximately 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. The flossing procedure
was repeated 3 times during every treatment with
10-minute period between repetitions. During this
period patients conducted active movement with
and without weight bearing. The controlled group
underwent a procedure compiling of massage of
the lower limb and passive stretching of the knee
flexor and extensor muscles.

Before and after the treatment, patients’
condition was evaluated by measuring the pain
perception (VAS), range of motion (ROM) by
goniometry of the knee and muscle strength with
dynamometry.

The analysis of the data was carried out with
Statistica 7 StatSoft. For the data analysis between
measurements, we used t — test for independent
samples, and for comparison of the results
between groups t - test independent by group.

Results

The results of the measurements of VAS,
goniometry, and dynamometry are summarized
in table 1 and presented on chart 1, 2 and 3. The
results show normal distribution through groups.

The results also showed improvement in all
tested subjects in both groups. Range of motion
and pain levels were normalized in almost all
subjects.

The results of the VAS scores showed better
improvement in the experimental group by 0.63

VAS /BAC
Before / Mpean B Atter/ Cnep,

6.75 6.87

.2.12

VAS A

.1.62

VAS B

Chart 1. Changes of the mean values of the levels of perceived
pain by the VAS scale pre and post treatment.

Ipaguka 1. [lpomeHu B cpegHume cmouHocmu Ha HuBama Ha
yceuwjaHe 3a 60Aka no BusyanHo aHarozoBama ckana BAC npegu
U CcAeg AeyeHLemo.

TOSIHAE Ha [JOMHUA KPamHUK — o6em Ha ABWKe-
H1e, MyCKynHa cuna un 60Ka B KonsiHHaTa cTaga.

MaTepmamn n metoan

B HacToAWOTO nNpoy4yBaHe ca BKAOYeHU 16
naunMeHTn c 6onka, orpaHWYyeH O6eM Ha [BU-
)KEHME M HamaneHa MyCKynHa cuna B KOJMsiHHa
cTaBa. lMaumeHTTe 6sixa pasgeneHn Ha e rpy-
nu: rpyna A — KoHTponupaHa (n=8) (Mbxe=>5,
)XeHn=3) Ha cpepHa Bb3pacT 36%4,2 roguHu u
royna b — ekcnepumeHTtanHa (n=8), (Mbxe=4,
)XeHn=4) Ha cpegHa Bb3pacT 38%3,8 roguHu.
Bcuukm naumeHTn ca c HapyweHa ¢yHKuMa Ha
KONsiHHa CTaBa, BKJOYBaLla B pas3nuyHa CTerneH:
60sKa, orpaHnuYeH 06em Ha OBVDKEHNE 1 Hamarne-
Ha MyCKyfHa cuna.

Ha BCuukyM naumeHTn e npunoxeH 3-cegmu-
YeH Kypc Ha nevyeHne c 3 npouenypu cegmMmyHo.
TepaneBTuyHaTa nNporpama 3a KOHTposnHaTta rpy-
na BK/OYBa MaHyaneH Macax Ha OOfHUS Kpan-
HUK XU MacuBHO pasTaraHe Ha KONEHHUTe MycC-
Kynu. EkcnepumeHTanHata nporpama BKIIOYBE
TbKaHeH GNOCKMHI Ha Uenus [ONIeH KpawmHWK C
NPOObIHKUTENHOCT OKOMO 2 MUHYTU. (DRNOCUHIBbT
6elle KOMGMHUPaAH C MacuvBHa U akTWBHA TbKaH-
Ha KOMMpPEecus N yCykBaHe, aKTUBHO U MacuBHO
OBWXKEHNE Ha KOMSIHOTO C U 6e3 HOCEHe Ha Te-
»xecT. lMpouepypata Ha nNpuUIoXXeHMe Ha enac-
TWYHa NeHTa ce noBTaps 3 MbTW MO BPEME Ha
BCsika npouegypa ¢ 10-MUHYTEH nepuoa mexay
nosTopeHusTa. pe3 To3n nepuop naumeHTuTe
N3BbPLUBAT aKTUBHM OBWXEHUS CbC U 6€3 Ho-
ceHe Ha TexecT. [lpouegypata Ha KOHTpPOSHa-
Ta rpyna BKoYBa Macak Ha [O0SHUS KPauHUK 1
MacmMBHO pasTaraHe Ha MycKynute dnekcopu u
E€KCTEH30pU B KOJIiHHAaTa cTaga.

Mpeon n cnep nNeYeHUETo CbCTOSHMETO Ha
nauneHTNTe € OLEHEHO Ype3 N3MepBaHe Ha yce-
waHeto 3a 6onka (BAC), o6ema Ha [OBWXeHue
(O) upes3 roHnomeTpuss Ha KOAsiHHA CTaBa W
MyCKyfnHaTta cuna ¢ AuHaMOMETpUS.

AHanM3bT Ha [faHHUTE € U3BbPLUEH CbC
Statistica 7 StatSoft. 3a aHanusa Ha paHHWTE
MeXay M3MmepBaHusiTa n3nonssaxme t — Tect 3a
He3aBMCUMW U3BAJKW, a 3a CpaBHEHME Ha pe-
3ynTatuTe Mexay rpynute t — Tect 3a He3aBuUCK-
MW MO rpynu.

Pesyntatn

Pesyntatute oT mnamepsaHuata Ha BAC, ro-
HUOMETPUSATA U AMHAMOMETpUSTa ca 0606LEeHN
B Tabnuua 1 n ca npepcrtaBeHn Ha rpaduvkm 1, 2
n 3. Pesyntatte nokassaT HOpManHo pasnpege-
neHve no rpynu.

Pesyntatute cbwo Taka nokassaTr nogoobpe-
HMe npu BCUYKM M3CNeaBaHy nvuua u B ABETE
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Table 1.

Results of the measurement of Pain (VAS), Range of motion — goniometry-flexion/extension

of the knee and muscle strength dynamometry of flexors and extensors of the knee. Mean
values, standard deviations and between-group significance (p)

Ta6bnuua 1. Pesyntatn ot usmepsaHeTo Ha 6onkarta (BAC), o6em Ha OBWKEHUE — roHnomeTpus - dne-
KCWS/EKCTEH3MS1 Ha KONMSHOTO M AMHaMOMETpUs Ha MYCKynHarta cuna Ha dnekcopute u
eKcTeH30puTe Ha KonsHoTo. CpedHu CTOMHOCTW, CTaHOAPTHW OTKIIOHEHUS M 3HAYUMMOCT

mMexgy rpynute (p)

Test / smepBaHe Group N X, X,-X, ES(X,-X,) T Df p
Perception of pain (VAS) / A 8 6.75 212 462 1.40 9.29 7 0.00035
Bonka (BAC) B 8 6.87 162 5.25 1.28 1158 7 0.000008
Range of motion (ROM) Flexion / A 8 10850 131.50 23.00 5.73 11.34 7  0.000009
O6em Ha aBmxeHne ¢pnekcus B 8 107.12 134.37 27.00 7.61 10.12 7 0.000020
Range of motion (ROM) Extension / A 8 10.25 1.25 9.00 5.18 491 7 0.001729
O6em Ha ABVMKEHNe eKCTeH3naA B 8 10.00 0.87 9.12 4.22 6.11 7 0.000486
Muscle strength flexion / A 8 2071 2356 285 1.77 453 7 0.002672
MyckynHa cuna ¢nekcuns B 8 2063 2653 590 4.07 4.09 7 0.004599
Muscle strength extension / A 8 1627 1816 1.88 0.72 7.31 7 0.000161
MyckynHa cuna ekcteH3uns B 8 1566 19.21 3.55 1.81 553 7 0.000874

points. Decrease in pain gives patients enhanced
proprioceptive input and better motor control is
the basis for better physical performance.

Improvement in the ROM follows the same
trend as VAS. Goniometry assessment showed 4
degrees in flexion and 0.12 degrees in extension
difference between groups in favor of Group B.

The results correspond to earlier studies that
focused on the different possible mechanisms of
action involved in the observed increase in ROM
[8, 10, 29].

Muscle strength improved also, for flexion
the results show bigger improvement in group B
with 3.05 kg for flexion and 1.67 kg in extension.

Range of motion / O6em Ha aBuXXeHue
Before / Mpean B After/ Cnep,

1315 134.37

108.5 107.1

10.3 10.0

1.25 0.87

ROMFA ROMFB ROMFA ROMFB

Chart 2. Changes of the mean values of the goniometry
measurements (ROM) of the knee pre and post treatment
(ROMFA — Group A flexion, ROMFB — Group B flexion, ROMEA —

Group A extension, ROMEB — Group B extension).

Ipaguxa 2. [lpomeHu B cpegHume CmMOUHOCMU Ha 20HUOME-
mpuyHume usmepBanus (0f) Ha KoASHOMO Npegu U cAeg Aeye-
Huemo (ROMFA — ¢nekcus Ha epyna A, ROMFB — pasebBanHe Ha
epyna b, ROMEA — pasebvBare Ha epyna A, ROMEB — pa3ebBare
Ha epyna b).

rpynu. O6embT Ha OBUXEHWE U HMBaTa Ha 60nka
ce Hopmanusupaxa npu noyT! BCUYKMU.

Pesyntatute ot BAC TOuknTe nokassaT no-
[06PO Bb3CTAHOBSABAHE MPU eKcrnepuMeHTanHaTa
royna ¢ 0,63 Toukn. HamanasaHeTto Ha 6onkarta
faBa Ha nauuMeHTuTe 3acureH npornpuoLlenTBeH
yCeT, a No-4o6pusaT ABuraTeneH KOHTPon e B OC-
HoBaTa Ha Mo-0obpute GYHKUMOHANHN Bb3MOX-
HOCTW.

Mopo6perneTto B O] cnegsa cbliata TeHOEH-
uns kato BAC. foHnomeTpunyHaTa oueHka nokasa
pasnuka ot 4 rpagyca npu ¢nekcua n 0,12 rpa-
ayca npu eKCTeH3us Mexay rpynute B rnonsa Ha
rpyna b.

Pesgyntatute cboTBETCTBAT Ha APYrM MpPOyY-
BaHWA, KOUTO ce ¢oKycmpaT Bbpxy pasnnyHuTe
Bb3MOXHWN MeXaHU3Mu Ha OencTBue, CBbp3aHu C
Ha6nogasaHoTo yBenuueHne Ha Of [8, 10, 29].

MyckynHaTta cuna cbwo ce nopobpsiBa KaTo
3a ¢nekcuaTa pesynratute nokassar Mno-rofsmo
nogo6peHue B rpyna b ¢ 3,05 kr 3a dnekcma n ¢
1,67 kr npu ekcteH3us. Pesyntatute 3a BAC, O
3a ¢nekcua n MyckynHa cuna nokassaT cTatuc-
TUYECKN 3HauMmMa pasnuka.

Aunckycus

B ToBa npoyuyBaHe 6sxa pasrnemaHu n oue-
HeHU edeKkTNTE Ha TbKAHHOTO Bb3AENCTBUE CMNps-
MO MacakHaTa Tepanus 1 NacyvBHOTO pasTsaraHe
BbpXy GYHKUMOHANHUTE Bb3MOXHOCTW Ha KOMSH-
Hata ctaBa. Pesyntatute nokasaxa, 4ye npuna-
raHeTo Ha GJIOCUHN, CIpPAMO MacakHaTa Tepa-
nMs 1 CTpeyrMHra uma no-gobbp edekT BbpXy
o6nekyaBaHeETO Ha 6onkarta, yBenMyaBaHeToO Ha
OO wn myckynHata cuna. Pesyntatnte nokassart
CXOACTBO C APYro npoy4ysaHe, KOeTo Cbo6LLaBa,
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Muscle strenght / MyckynHa cuna

Before / Mpeaun B Avter/ Cnep,

26.53
23.56
20.7 I 20.63 I
MSFA MSFB

19.21

18.16
16.27 I 15.66 I

MSEA MSEB

Chart 3. Changes of the mean values of the levels of dynamometry measurements for muscle strength pre and post treatment MSFA
— Group A flexion, MSFB — Group B flexion, MSEA — Group A extension, MSEB — Group B extension).

Ipaguka 3. [lpomeHu B cpegHume cmoUHOCMU HAa HuBama Ha guHamMoMeMmPUYHUME U3MepBaHus 3a MyCKyAHa cuAa Npegu U cAeg
AeveHuemo (MSFA — epyna A gnekcus, MSFB — epyna b ekcmenH3us, MSEA — epyna A ekcmensus, MSEB — epyna b ekcmeH3us).

Results for VAS, ROM flexion and muscle strength
show statistically significant difference.
Increased muscular strength after tissue
flossing could be explained by increased
sympathetic outflow and a facilitation of the
short latency stretch reflex [10, 13, 14, 15]. It is
well known that afferent signals from muscle
spindles contribute to different voluntary muscle
contractions [16], and thus an increase in spinal
excitability can induce an increase in performance.

Discussion

This study examined and evaluated the effects
of tissue flossing vs. massage therapy and
passive stretching on the functionality of the
knee joint. Results showed that application of
flossing over massage therapy and passive
stretch has a higher effect on pain alleviation
and increase of ROM and muscle strength.
The results show similarities with earlier study
that reported that flossing of the ankle joint
increased acute dorsiflexion ROM and single
leg jump performance [5]. Furthermore, another
study reported that flossing of the gastrocnemius
muscle increased acute dorsiflexion ROM [8].
Although the band was wound partially on the leg
in the previous study, the effect of the increased
ROM is consistent with the results of this study.
The effects of tissue flossing on ROM can
be compared to those elicited via self-myofascial
release, which is created by applying pressure
on muscles and fascia using foam rollers. Even
though the physiological mechanisms responsible
for the effects of foam rolling are still part of a
scientific debate, the mechanisms can be divided
into mechanical, focused on the alteration of the
fascia [24] and neurophysiological [11, 23].
Starrett and Cordoza [25] proposed that
the effects of flossing on muscle exertion and
flexibility might include obstruction of blood to the

ye GNOCKMHIBLT Ha rnes3eHHaTa cTaBa yBenuyasa
O[O kbm pop3anHa dnekcusTa n ekcnao3uBHaTa
cuna npu CKoK Ha eamH Kpak [5]. OcBeH ToBa
OpYyrv1 aBTopu NOTBbPXKAABAT, Y€ NpuUaraHeTo Ha
$NOCUHT Ha MYCKyn racTpOKHEMUYC yBenuvasa
OO kbm pgopsanHa ¢nekcusata [8]. Bbnpekn ue
B MPEeauWHOTO MNpoy4YBaHe neHtara e 6una Ha-
BMTA YaCTUYHO Ha Kpaka, epekTbT OT yBenuue-
HoTo O[l cboTBeTCTBa Ha pesyntatnte OT ToBa
npoy4BaHe.

Edektute Ha TbkaHHuA ¢nocuHr Bbpxy OL
mMorat ga 6bgat cpaBHEHW C Te3n, NPean3BrKaHmn
C MmodacumanHo Bb3aencTene, KoeTo ce Cb3fa-
Ba Ypes3 npuiaraHe Ha HaTUCK BbpXy MYCKynuTe
n ¢dacumata ¢ nomowira Ha ponepu. Bbnpeku,
ye GU3NONOrNYHUTE MEXaHW3MK, OTTOBOPHM 3a
edekTnTe Ha ¢rocuHra, Bce Olle ca yacT OT Ha-
yYeH pgebart, MexaHu3muTe morart ga 6bpart pas-
OeneHn Ha mexaHuuHu, doKycupaHn Bbpxy Mpo-
MsHaTa Ha dacumata [24] n HeBPODM3NONOTNYHM
[11, 23].

Starrett n Cordoza [25] cmsaATaT, ye edpekTbT
OT GMOCUHIBT BbPXY MYCKyNUTE U TaxHaTa enac-
TUYHOCT MOXXe [a BKIOYBA Bb3MNPENATCTBAHE Ha
[oCTbMna Ha KpbB A0 myckyna. Pacumute ce cbe-
TOSAT OT MHOXXECTBO GUOPO3HM CnoesBe 1 Kona-
FeHHW CbeOVHUTENHU TbKaHW, KOWUTO obrpakgat
N MPOHMKBAT B CKENETHUTE MYCKynu, CTaBuTe,
HepBUTE 1 CbAoBETe [26, 27]. MagKOTO Nib3raHe
Mexay cnoesete Ha ¢nymgHata dacums rnosso-
nsBa Ha MycKynute ga GyHKUMOHMpAaT NpaBuiiHO
C Mb/IHO CbKpalleHue, OTMyCcKaHe 1 yabixKasaHe
[4, 9].

MpeouwHn NpoyyuBaHus couar, ye yBennyasa-
HETO Ha MyCKynHaTa pas3TerimBoCT MOXe Aa ce
ObJDKA Ha MEXaHWYHU UM CEH30PHW Bb3OEUCT-
Bua [30], kKaTO CeH30pHUTE - BKNoYBaT Moaudu-
Kauus Ha ycelaHeTo, KOeTO e CBbp3aHo € npara
Ha 6onkata. OCBeH TOBa KOMMpeCcKaTa BEPOSTHO
aKTMBMpPA KaKTO KOXHUTE, Taka W MYCKYSHWTE
MeXaHOpEeLLenTopu, KOeTo 61 MOrno ga nogopu
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muscle. The fascia consists of multiple fibrous
layers and collagenous connective tissues that
surround and interpenetrate the skeletal muscle,
joints, nerves, and vasculars [26, 27]. The smooth
sliding between the layers of fluid fascia allows
muscles to function properly with full contraction
and relaxation and elongation [4, 9].

Previous studies suggested that increases in
muscle extensibility might be due to mechanical
or sensory aspects [30], sensory aspects include
the modification of sensation, which is associated
with pain threshold. Furthermore, compression
is likely to activate both cutaneous and muscle
mechanoreceptors, which could improve muscle
power output [[10, 13, 14, 15, 16, 17]. The key
difference between flossing and stretching is that
the former involves target muscle contraction under
compression, while the latter involves antagonist
muscle contraction of the target muscle [22].
The improvement in joint ROM after stretching
might involve stretch tolerance or reciprocity
suppression rather than reduced stiffness of the
muscle-tendon unit [19, 22, 13, 14, 15]. There is
some evidence in the literature that changes in
neuron excitability threshold is more pronounced
closer to the site of the compression [2].

The major clinical implication of flossing
seems to be its effectiveness for preventing injury
and increasing physical performance. Hamstring
strain injuries are an important issue in modern
sports and are associated with various factors
such as decreased muscle flexibility, maximal
eccentric knee flexion contraction weakness,
muscle fatigue, and a history hamstring strain
injuries [3, 13, 14, 15]. Considering this and the
present findings showing that flossing increased
the flexibility and muscle strength, flossing of the
lower limb might help prevent injuries in sports.

Our study demonstrates that flossing of lower
limb rehabilitation can be considered a partial if not
main treatment modality in treatment of the leg.

Conclusion

The current study adds information to the
relatively novel technique of tissue flossing as a
tool for conditioning the lower limb with a positive
influence on pain decrease and improvement
of motor parameters. Specific about this study
is the application of flossing to the whole lower
limb while earlier studies examen the effects on a
single joint flossing. Although effects on function
are consistent to earlier studies, the whole
wrap approach may arouse more changes on
histological and biochemical level that should be
examined in further studies.

MyckynHata cuna [10, 13, 14, 15, 16, 17]. Kniouo-
BaTa pasnuka mexgy GrOCUHIbT U CTPEUNHIBT €,
ye MbPBOTO BK/OYBA CbKpallaBaHe Ha LeneBust
MYCKYN Npy KOMMNpecus, 0OKaTto BTOPOTO BKIIOY-
Ba CbKpallaBaHe Ha MyCKyna aHTaroHWCT Ha
uenesua myckyn [22]. MNMopo6peHneTto Ha O Ha
cTaBaTta cref, pasTaraHe MoXe Ja e CBbp3aHo C
TONEPaHTHOCT KbM pasTaraHe uay noTuckaHe Ha
PeumMnpoYHOCTTa, a He C HamaneHa enacTu4yHocCT
Ha MYCKYNHO-CyXoXXunHata cTpyktypa [19, 22, 13,
14, 15]. B nuTepaTtypata uma gaHHu, 4ye npome-
HUTe B npara Ha Bb3OGyOMMOCT Ha HEBPOHUTE ca
no-u3paseHn no-6nm3o OO0 MACTOTO Ha KoMMpe-
cusita [2].

OcHoBHaTa KnMHMYHA rnons3a OT u3nons3eaHe-
TO Ha GNOCUHT M3rNexpga e Bb3MOXHOCTTa 3a
npepoTBparsaBaHe Ha TpaBMU W MoBULLABaHe Ha
dusnueckata paboOTOCNOCOGHOCT. TpaBmuTE OT
pasTaraHe Ha CyXxoXXunmsta ca BaykeH npobrem
B CbBPEMEHHUSI CNOPT U Ca CBbP3aHU C pasnny-
H1 daKTopu, KaTo HamaneHa pasTeriMBoCT Ha
MyCKynuTe, cnabocT Ha MakcumanHaTa eKCLEH-
TPMYHA KOHTPaKumMs Mpu CrbBaHe Ha KOMSHOTO,
MYCKyfiHa ymopa 1 aHamHe3sa 3a TpaBMu OT pas-
TAraHe Ha CyxoXunusita Ha nogéegpuuara [3, 13,
14, 15]. KaTo ce nma npegsua ToBa U HaCTOALLM-
Te KOHcTarauuu, rnokassaliy, 4Ye U3rnon3BaHeTo
Ha TbKaHHUA GOCUHT yBenuyaBa enacTuyHocTTa
N MyCKyfnHaTta cuna, U3rnon3saHeTo Ha GNOCUHT
3a JOfHMSA KpanHUK MOXXe Ja NoMOorHe 3a npego-
TBpaTsBaHe Ha TpaBMU OT pasTaraHe B crnopra.

HaweTto npoyuBaHe nokasBa, Ye pexabunu-
TaumsTa ¢ GNOCUHr Ha [ONHUA KPaWHUK MOXXe
Ja ce cuuta 3a 4acTuyeH, akO He M OCHOBEH
METOf, Ha fleyeHne npu feYeHNeTo Ha OOonHuTe
KpanHuuu.

3akntoueHne

HacToswoTo npoyyBsaHe 4o6aBs nHpopmaums
KbM CpaBHUTENHO HOBaTa TEXHMKA Ha TbKaHeH
$GnOCUHT KaTo CPeacTBO 3a Tepanust U NOAroToB-
Ka Ha AONHMA KpanHuK. MNOCUHIBT Ha TbKaHUTe
nma MnonoXMTENHO BRUSIHME BbPXy HamansBaHe-
TO Ha 6ofkaTa U HOpManM3upaHeTo Ha o6ema
Ha ABWKEHMEe W MOBULIABAHETO Ha MyCKynHaTta
cuna 1 KOHTPOM, mpenopbyBamMe M3non3BaHeTo
My Karto OCHOBEH WX AOMbfHUTENeH MEeTOA Ha
neyeHne. CneunduUHOTO 3a TOBa MNpoyyBaHe e
npunaraHeTo Ha GNOCUMHT BbpPXy LEnus [oseH
KpanHUK, [OKaTo MnpeauwHW npoyvBaHUs pas-
rnexpat edpekra oT GNOCUHI BbpPXy edHa cTasa.
Bbnpekn uve edektute Bbpxy ¢yHKUMATA CbOT-
BETCTBAT Ha MO-paHHWUTE MNpPOy4YBaHWs, MOOXOALT
C USNOCTHO 06BMBaHE MOXXE [a npeam3Buka mno-
BeYe MPOMEHU Ha XMUCTOMOMMYHO U BUOXUMUYHO
HMBO, KOWUTO crefBa fa 6baart u3cneasaHu B Mno-
HaTaTblUHW NPOYyYBaHUS.
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