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jedyny aparat do fali uderzeniowej bez kosztow eksploatacii!

efekty terapeutyczne nawet po pierwszym ~ leczenie obejmuje zwykle 3-5 zabiegow
zabiegu w tygodniowych odstepach

terapia nieinwazyjna, w wielu przypadkach = krotkie, kilkuminutowe sesje terapeutyczne
Zapobiega interwencji chirurgicznej

Wskazania do stosowania:

ostroga pietowa ~ tokie¢ tenisisty
kolano skoczka = punkty spustowe
biodro trzaskajace = hallux - paluch koslawy
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— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowarie w przypadku nieszczegliwego wypadk

— profesjonalng pomoc radcow prawnych | zwrot kosztow
obstugi prawngj
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teczniej chroni¢ i wspiera¢ Ciebie oraz Twoich pacjentow.
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DEEP OSCILLATION®

Personal

JUZ NIE MUSISZ CZEKAC!
MOZESZ DZIALAC NATYCHMIAST
W PRZYPADKU OSTREGO BOLU

| BEZPOSREDNIO PO ZABIEGACH
CHIRURGICZNYCH.

ZASTOSOWANIE:

TERAPIA POWAZNYCH KONTUZJI

| USZKODZEN MIESNI

Gleboka  Oscylaga  doskonale  sprawdza  sie

w leczeniu powaznych kontuzji i uszkodzer, ktére

sa efektem naciagniecia miesni i Sciegien.

Gleboka oscylacja z powodzeniem jest stosowana takze

EO treningu: bardzo szybko relaksuje migsnie, redukuje
ol i skutecznie chroni przed mikro-urazami. Stymuluje

komorki, dzieki czemu produkty przemiany materii zostaja

szybciej wydalone przez organizm. Wszystko to sprawia,

Ze organizm znacznie szybciej sie regeneruje i pacjent

w krotszym czasie wraca do petnej sprawnosci.

REDUKCJA OBRZEKOW

Gleboka  Oscylacjia  stymuluje  przephyw  limfy,
dzieki temu zbedne produkty przemiany materii jak
i plyny zalegajace w obrzekach zostaja przetranspor-
towane i wydalone. Dlatego w przrpadku stosowania
DEEP OSCILLATION® obrzeki wchianiajg sie znacz-
nie szybciej niz ma to miejsce w przypadku stosowania
tradycyjnych zabiegow.

REGENERACJA POWYSIEKOWA

Badania naukowe potwierdzily, ze Gteboka Oscylacja ma
istotny wptyw na zdolno$¢ podejmowania powtarzalnych
wysitkdw  sitowych. Zastosowanie glebokiej oscylagji
zwieksza wytrzymatos¢ sitowa, obniza powysitkowy bol
miesniowy oraz napiecie mieSniowe a takze wyptukuje
z krwi biochemiczne markery zmeczenia migsniowego.
Najkorzystniejsze efekty uzyskuje sie stosujgc Gieboka
Oscylacje natychmiast po zmeczeniu.

PRZYSPIESZANIE PROCESU GOJENIA SIE RAN
Poprzez redukce obrzekéw, procesy stymulujace
uktad immunologiczny oraz poprawe metabolizmu
Gleboka Oscylaga skraca okres gojenia sie ran.
Leczenie z wykorzystaniem Glebokiej Oscylacji moze by¢
stosowane we wczesnej fazie terapii, juz w pierwsze
dobie po zabiegu chirurgicznym.

WZMACNIANIE ORGANIZMU

Gleboka  oscylacja strmuluje miejscowy  ukfad
odpornosciowy. Badania kliniczne potwierdzity, ze terapia
z wykorzystaniem Glebokiej Oscylacji zapobiega rowniez
powstawaniu infekgj.

SPORTS

ZASADA DZIALANIA:

Dziatanie Glebokiej Oscylacji opiera sie
na przerywanym polu elektrostatycznym,

twarzanym za pomocg  aparatu
DEEP OSCILLATION® pomiedzy aplikato-
rem, a tkankami pacjenta.

W trakcie zabiegu tkanki pacjenta,
dziekisitomelektrostatycznymsa pociagane
a nastepnie zwalniane w wybranym
zakresie czestotliwosci (5-250 Hz).

W przeciwienstwie do innych rodzajow
terapii, GtebokaOscylacjaoddziatuje gteboko
nawet do 8 cm na wszystkie warstwy
tkanek (skdra, tkanka fgczna, tkanka
thuszczowa podskorna, miesnie, naczynia
krwionosne 1 limfatyczne).

Dziatanie Glebokiej Oscylacji zostato
potwierdzone klinicznie:

o szybki efekt przeciwbdlowy

e dziatanie przeciwzapalne

e szybkie wchtanianie obrzekow

® wspomaganie gojenia ran

o efekt przeciwzwioknieniowy

 usuwanie toksyn

® przyspieszanie procesow
regeneracyjnych
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- najlepszy, przenodny ultrasonograf b/w na Swiecie,
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-3 lata gwarangji i niskg cene!
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- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie

(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?
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Made in Japan
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Wiedza Edukacja Rozwdj uropejski Fundusz spoteczny

www.mapadotacji.gov.pl

CENTRUM REHABILITACYJNO-SZKOLENIOWE KINEZIO
realizuje projekt dofinansowany z Funduszy Europejskich
”Nowe Kompetencje Zawodowe dla Fizjoterapeutow”

Celem projektu jest rozwoj kompetencji zawodowych 736 fizjoterapeutow (414K, 322M)
w obszarze istotnym dla zaspokojenia potrzeb epidemiologiczno-demograficznych,
jakim jest obszar chordb ukladu kostno-stawowo-mig¢sniowego.

Dofinansowanie projektu z UE: 803 725,00 PLN

Okres realizacji projektu: 01.11.2017 — 31.12.2019

Projekt skierowany jest do fizjoterapeutow z wojewddztwa mazowieckiego,
tédzkiego, swietokrzyskiego, lubelskiego i podlaskiego, zatrudnionych w publicznym
systemie ochrony zdrowia, podmiocie leczniczym posiadajgcym kontrakt z OW NFZ

Informacje dotyczace realizowanych tematow szkolen
www.fizjoterapia-warszawa.pl

info.mariusz.zielinski@gmail.com

tel. +48 515 273 922
Fundusze . .
Europejskie i U,nl:,i E;' roS!Jegska -
Wiedza Edukacja Rozwadj uropejskiFundusz spoteczny

www.mapadotacji.gov.pl
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ZEL CHLODZACY POLAR FROST

jest specjalnie opracowany tak, aby.zapewni¢ tagodzaca ulge w przypadku

wystgpienia urazow tkanek miekkich, urazéw wywotanych obcigzeniem, napiec
miesniowych, stanu zapalnego oraz sztywnosci. Zapewnia dtugg redukcje (5-6°C)
temperatury skory, przez 2-4 godzifny, bez ryzyka wystgpienia reakcji alergicz-
nych oraz odmrozenia. Oferujeamozliwosc¢ skorzystania z funkcji korzysci zimna
tak dtugo, jak jest to konieczne.

oy
Zel stuzy do leczenia béli stawoéw,
tagodzi napiecie oraz stres. Stosowany
jest rowniez przy aktywnosci fizycznej

- wstepne rozgrzanie miesni i sciegien
: . POLAR
chroni przed urazami. HEAT

T

A ©

IZOLUJE
ZWIEKSZA
REDUKUJE

ZMNIEJSZA

ZAPOBIEGA

Aloes ma dziatanie przeciwzapalne oraz utrzymuje skére
gtadka i nawilzong podczas catego okresu stosowania.

- nadwyrezenia - skrécenia : ztamania - obcigzone i napiete miesnie -
- przewlekte bdle szyi, ramion oraz dolnego odcinka kregostupa -

- obolatosc¢ - dolegliwosci miesniowe zwigzane z wykonywang pracg -
- mrowienia - skurcze rwa kulszowa - siniaki - artretyzm - bol zwigzany
z zapaleniem stawow - artroza - zapalenie torebki stawowej -

- zapalenie sciegna - tokiec tenisisty i golfisty « lumbago -

Zastosowania profesjonalne:

- masaz i techniki manualne - zabiegi ultradzwikami i elektroterapig - regeneracja i relaksacja
napietych miesni - pooperacyjne stososowanie w leczeniu obrzekow, stanéw zapalnych oraz bodlu -

32 4010 350 biuro@polarfrost.pl www.polarfrost.pl
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Correlation between supraspinatus tendon echo texture,
acromiohumeral distance, and pain in patients with
shoulder impingement syndrome

Zwigzek miedzy echostrukturg sciegna miesnia nadgrzebieniowego, odlegtoscig barkowo-
ramienng i bélem u pacjentow z zespotem bolesnego barku

Mariam Abdel Rhaman Mohamed Abd Alla'(A.C.DEF) Hatem Mohamed El-Azizj2A.B.C),
Hamada Ahmed Hamada Ahmed?3A.C.D.EF) Maha Mostafa Mohammed4(A.C.D.E)

'Orthopaedic Physical Therapy Department, Faculty of Physical Therapy, BeniSuef University, Egypt

2Department of Radiology, Faculty of Medicine, Cairo University, Egypt

3Department of Biomechanics, Faculty of Physical Therapy, Cairo University, Egypt

4Department of Physical Therapy for Musculoskeletal Disorders and their Surgeries, Faculty of Physical Therapy, Cairo University, Egypt

Abstract

Background. Shoulder impingement syndrome (SIS) is the most common cause of shoulder pain and loss of function among
the shoulder problems. All p revious studies have rendered this pathology to the narrowing of the subacromial space or
reduced acromiohumeral distance (AHD) as a main cause of symptoms. However, no concern was directed towards the
supraspinatus tendon degeneration, and its relation to the patient's pain or to the narrowing of the subacromial space.
Purpose. The objective of this study was to examine if there any correlation between supraspinatus tendon degeneration and
AHD both at rest and during motion and the shoulder pain. Methods. A 60 unilateral SIS patients (38 females, 22 male) aged
between 25 and 45 years were included in the current study. All patients were examined by ultrasonography (US) for
detecting supraspinatus tendon echo texture; hence the grade of the tendon degeneration, and measuring the AHD.
Additionally, the patients were evaluated for the intensity of the shoulder pain by visual analogue scale (VAS). Finally,

a correlation was carried out to determine if there was any relationship between the supraspinatus tendon echo texture, the
AHD, and the VAS scores for shoulder pain. Results. A strong positive correlation (p < 0.05) was found between tendon echo
texture and VAS while a strong negative correlation (p < 0.05) was found between tendon echo texture, and AHD both at rest
and motion. Conclusion. The degree of supraspinatus tendon degeneration can be an additional source for shoulder pain
along with the reduced subacromial space in patients with SIS, and addressing the degeneration of that tendon should be
implemented as well as increasing the subacromial space during the rehabilitation of SIS.

Key words:
Subacromial impingement, Supraspinatus tendinopathy, Ultrasonography, Subacromial space, Visual analogue scale (VAS)

Streszczenie

Informacje wprowadzajgce. Zespo6t bolesnego barku (ZBB) jest najczestsza przyczyna bolu barku i utraty funkcji, jesli chodzi
o dolegliwos$ci zwigzane z ramieniem. Wszystkie wcze$niejsze badania przedstawialy te patologie jako spowodowang
zwezeniem przestrzeni podbarkowej lub zmniejszeniem odlegtosci barkowo-ramienng (OBR). Nie zwr6cono jednak uwagi
na zwyrodnienie $ciegna miesnia nadgrzebieniowego i jego zwiazek z bélem lub zwezeniem przestrzeni podbarkowej. Cel.
Celem byto zbadanie, czy istnieje jakikolwiek zwigzek miedzy zwyrodnieniem $ciegna miesnia nadgrzebieniowego a OBR

w spoczynku i podczas ruchuy, i b6lem barku. Metody. W badaniu wzieto udziat 60 pacjentéw z jednostronnym ZBB (38 kobiet,
22 mezczyzn) w wieku od 25 do 45 lat. Wszyscy pacjenci zostali poddani ultrasonografii (US) w celu zbadania echostruktury
Sciegna mie$nia nadgrzebieniowego; stopnia zwyrodnienia Sciegna; zmierzono tez OBR. Dodatkowo pacjentéw oceniano pod
wzgledem intensywnosci bélu barku za pomoca wizualnej skali analogowej (VAS). Na koniec przeprowadzono korelacje

w celu ustalenia, czy istnieje jakikolwiek zwigzek miedzy echostruktura Sciegna miesnia nadgrzebieniowego, OBR

i wynikami VAS dla bélu barku. Wyniki. Stwierdzono silng korelacje dodatnig (p < 0,05) miedzy echostrukturg $ciegna a VAS,
natomiast silng korelacje ujemna (p < 0,05) stwierdzono miedzy echostruktura $ciegna a OBR zaréwno w spoczynku, jak

i ruchu. Wniosek. Stopien zwyrodnienia $ciegna miesnia nadgrzebieniowego moze by¢ dodatkowym zrédtem bélu barku,
podobnie jak zmniejszona przestrzen podbarkowa u pacjentow z ZBB, dlatego w ramach rehabilitacji ZBB nalezy zajac sie
zwyrodnieniem tego Sciegna, a takze zwiekszeniem przestrzeni podbarkowe;j.

Stowa kluczowe:

zespot bolesnego barku, tendinopatia mie$nia nadgrzebieniowego, USG, przestrzen podbarkowa, wizualna skala
analogowa (VAS)

156 www.fizjoterapiapolska.pl



Introduction

Shoulder pain is considered as one of the most common pro-
blems affecting the musculoskeletal system [1], and the SIS be-
ing the most common cause of this shoulder pain with a
percentage of 4465% [2]. Shoulder impingement syndrome is a
multi factorial pathology and can not be considered as a single
entity that can be managed with focused and directed treatment.
However, it can be considered as a syndrome with diverse
aspects that require different approaches to cover all treatment
aspects and ensure the appropriate response of all patients [3].
Shoulder impingement syndrome is the most commonly used
term that describes many subordinate pathologies which include
tendinitis, tendinopathy, impingement, and partial or complete
tendon tears. This pathology cause shoulder pain and restriction
of the shoulder function. Overuse tendinopathy is one of these
men- tioned pathologies that can affect any tendon in the body,
with the rotator cuff tendons (RCTs) being one of the most
commonly affected ones and the su-praspinatus tendon is the
most affected of all these [4, 5].

Special concerns should also be directed to studying the
tendinopathy as a cause of tendon pathology that may lead to te-
ars and subsequent surgical repair [6].

Often, the focus of the researchers was on the narrowing of
subacromial space as the main area of concern when dealing
with patient with SIS. However, little concern was directed to the
supraspinatus tendon degeneration which may also be a leading
cause of symptoms in some patients with SIS. To our knowledge
there were no previous researches studied the relationship
between supraspinatus tendon degeneration, shoulder pain, and
AHD at rest and motion in patients with SIS. Therefore, the
current study was conducted to detect if there any correlation
between supraspinatus tendon degeneration and AHD both at
rest and during motion and the shoulder pain. The findings of the
current study will provide the physical therapists with more
information about the contribution of the supraspinatus tendon
degeneration in the intensity of the shoulder pain along with the
AHD, hence improving the rehabilitation program for the SIS
patients they provide.

Materials and methods

Design

The current study design was non experimental correlation
study. Convenience sample from Orthopaedic Outpatient Cli-
nic at the Faculty of Physical Therapy, Cairo University was
selected. Ethical approval was obtained from the institutional
review board at the Faculty of Physical Therapy, Cairo Uni-
versity [No: P.T.REC/012/002360].

Participants
A 60 male and female (38 females, 22 male) were included in
the current study.

Eligibility criteria

The patients were selected if they have anterolateral shoulder
pain for at least 3 months with a maximum of 6 months, aged
between 25-45 years, and having positive findings for three
tests of the following (Neer impingement sign, Hawkins—
Kennedy, Jobe supraspinatus test, painful arc between 60 and
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120 degrees during active abduction, the external rotation resi-
stance test) [7]. The patients were excluded if they had full
thickness tear of supraspinatus tendon as evaluated by US,
rheumatological disease, shoulder pain of cervical origin, hi-
story of previous upper limb trauma and/ or surgeries, steroid
injection at lesion site. Patients were oriented about the proce-
dure and a written consent was obtained before participation.

Instrumentations

Diagnostic ultrasound

General electric logiq pro S5 with transducer (12-15 MHz,
USA) was used to evaluate the degree of supraspinatus tendon
degeneration and AHD.

Visual analogue scale

It is represented as a 100 mm line, anchored by verbal descrip-
tors, usually no pain and the worst pain. This scale has been
shown to have very good test-retest reliability [8], it is general-
ly accepted as a valid measure of pain with good validity [9].

Outcome measures

Supraspinatus tendon echotexture

The supraspinatus tendon echo texture was evaluated by a sin-
gle, skilled radiologist with more than 20 years of experience
in diagnostic US.

The tendon was evaluated for its echo texture and homogene-
city (hence determining the degree of tendon degeneration),
with the patient’s shoulder internally rotated behind his/ her
back.

The normal supraspinatus tendon probed in long axis parallel
to the tendon orientation appeared homogenous if the fibers
are arranged and compacted [10]. However, the degenerated
tendon shows diminished echogenicity (hypoechoic) [11]. The
tendon echo texture was evaluated based on the following sub-
jective criteria according to O'Connor et al. [12] where grade 0
represents (normal tendon, uniform normal striated echo pat-
tern throughout the tendon), grade 1 (area of reduced reflecti-
vity occupying up to 25% of the transverse area of the tendon),
grade 2 (25%50% of the transverse area of the tendon), grade
3 (50%75% of the transverse area of the tendon), grade 4 (mo-
re than 75% of the transverse area of the tendon).

Acromiohumeral distance

The AHD at rest and during movement were also evaluated
with the same ultrasound device by the same radiologist.

The AHD was defined as the distance between the humeral
head inferiorly and the inferolateral edge of the acromion
superiorly and measured in millimeters [13].

The AHD was measured with the patient in a sitting position
with the arm at 0° of abduction, and at 3045° abduction to
detect AHD both at rest and during movement [14]. The head
of ultrasound was placed on the lateral surface of the shoulder
along the longitudinal axis of the humerus [13], the mean of 3
measurements were taken.

Pain Intensity

Pain intensity was evaluated using VAS, the patient was asked
to mark a point that corresponds to his/her pain level, the
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calculation was made by measuring the distance from the
starting point on the line to the patient tick by a ruler [15].

Statistical analysis

Statistical analysis was conducted using SPSS for windows, version
23 (SPSS, Inc., Chicago, IL). The Spearman product moment
correlation was used to determine the strength and direction of a
linear relationship between tendon echo texture, VAS, AHD at rest
and AHD at motion. The alpha level was set at 0.05.

Total screened patients
Number = 70

Y

Patients included after evaluation
Number = 60

—»|  thickness tear of supraspinatus tendon.

= Number = 3

] Number = 2

Results

Figure 1 represents the flow chart of the study. A total
of 70 patients were first screened, 5 patients were exc-
luded because they had a full thickness tear of supra-
spinatus tendon, 3 patients were excluded due to
shoulder pain of cervical origin, 2 patients had cortico-
steroid injection at lesion site, finally 60 patients were
included in the study.

Exclusion after US evaluation due to full

Number =5

Shoulder pain of cervical origin

Corticosteroid injection at lesion site

Fig. 1. Flow chart of the study.

When data were analyzed, the percentage for each grade of
tendon degeneration were calculated as; 7 patients (11.7% )
with grade 0 according to O'Connor et al [12] which means
normal tendon structure, 15 patients had grade 1 (25%), 20
patients had grade 2 (33.3%), 14 patients had grade 3
(23.3%), and 4 patients had grade 4 (6.7%). The Spearman's
rankorder correlation revealed a strong positive correlation

(p < 0.05) between tendon echo texture and VAS, i.e. the
increase in the tendon echo texture grades was consistent with
the increase in the VAS scores. While there was a strong
negative correlation (p < 0.05) between tendon echo texture,
and AHD both at rest and motion, i.e. the increase in the
tendon echo texture grades was consistent with the decrease in
the AHD at rest and at motion (table 1).

Table 1. Correlations between Tendon echo texture, VAS, AHD at rest and AHD at motion

Tendon echo Correlation Coefficient (Spearman's) (p)

texture p-value

Discussion

Most of the previous researchers focused mainly on the area of the
subacromial space narrowing and relates changes within it to the
patient's symptoms [13, 16]. However, no previous researches we-
re concerned about the intrinsic changes within the affected ten-
don, and their relation to the patient's symptoms, nor to the AHD.
Therefore, the current research was conducted to prove or to
rule out such a relation and if it was proved as in the current
study, it might lead the physical therapists to include
treatment for degeneration of the supraspinatus tendon within
the SIS rehabilitation program and consequently obtaining
better rehabilitation impact on the patient’s symptoms.
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VAS AHD at rest AHD at movement
0.787 -0.749 -0.775
0.0001 0.0001 0.0001

The results of the current study are supported by those repor-
ted by the previous researches that found a positive correla-
tion between the symptomatic supraspinatus tendon and the
pathological changes within the tendon in patient with SIS
[17, 18, 19]. However, their studies did not determine the de-
gree at which the supraspinatus tendon was degenerated and
also did not relate these pathological changes to specific le-
vel of pain intensity. Eriksen et al. [20] found an evidence of
pathological changes within the tendon structure in patient
with symptomatic achilles tendon rupture. This finding can
be explained to some extent by the results of the current stu-
dy, which found a positive correlation between the degree of
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tendon degeneration and the intensity of pain in patients
with affected shoulder tendons. However, this explanation
may not be completely accepted, as a result of the exclusion
of full thickness tendon tear from the current study. In their
systematic review, Dean et. al. [21] highlighted the role of
RCTs degeneration pathological changes in the development
of symptoms in SIS patients, these changes within the
tendon structure were also correlated to the patient's
symptoms. Similarly, Samiric et al. [22] found a positive
correlation between the degenerative changes within the
patellar tendon and the associated symptoms in patients
with patellar tendinopathy.

To the best of our knowledge, no recent researches studied
the relationship between the degree of supraspinatus tendon
degeneration and the amount of subacromial narrowing, i.e.
reduced AHD.

Neer [23] found a positive correlation between the AHD re-
duction and the associated symptoms of SIS, on the other
hand, Mackenzie et al. [16] in their evidence based review,
did not find such a correlation and reported that the patient
with SIS may develop symptoms without having such a nar-
rowing of subacromial space. This belief was also confir-
med by the results obtained from several studies which
concluded that the combination of acromioplasty to the re-
pair of the RCTs did not not cause any additional benefits
for patients with SIS symptoms when compared with pa-
tients with RCTs repair without acromioplasty [24, 25, 26].
These findings suggested that there were other participating
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factors in the development of SIS symptoms rather than
reduced AHD.

In spite of the associated positive correlation between the
degree of the tendon degeneration and reduction of the ACH in
the current study, it has been observed that, in some patients,
there were no such correlation and the degeneration of the
tendon might be the only associated factor with the patient's
symptoms.

Limitation
The subjectivity of the US technique used in the current study
for evaluation of tendon structure and the AHD due to its main
reliance on the skills and the experience of the evaluating
radiologist.

Conclusion

The degree of supraspinatus tendon degeneration can be an addi-
tional source for shoulder pain along with the reduced subacro-
mial space in patients with SIS, and addressing the degeneration
of that tendon should be implemented as well as increasing the
subacromial space during the rehabilitation of SIS.
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