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program szkoleniowy

REHABILITACJA KARDIOLOGICZNA W PRAKTYCE

Szkolenie skierowane do oséb zajmujacych sie problematyka rehabilitacji kardiologicznej, podzielone na dwa moduty.

Modut | obejmuje zasady rehabilitacji kardiologicznej, metody diagnostyczne i terapeutyczne oraz role fizjoterapeuty w procesie rehabilitacji.

Modut Il omawia zagadnienia Kompleksowej Rehabilitacji Kardiologicznej u chorych po ostrym zespole wiericowym, po zabiegach kardiochirurgicznych,

po wszczepieniach kardiostymulatora oraz u chorych z chorobami wspéfistniejacymi.

SCHORZENIA STAWU BARKOWEGO - REHABILITACJA Z WYKORZYSTANIEM ELEMENTOW TERAPII MANUALNEJ
Szkolenie skierowane do fizjoterapeutéw oraz studentow fizjoterapii, obejmujace zagadnienia z anatomii i fizjologii obreczy barkowej, podstaw artro i osteokinematyki,
charakterystyki wybranych urazéw i uszkodzen w obrebie obreczy barkowej, profilaktyki schorzer barku, diagnostyki pourazowej barku oraz praktycznego zastosowania

technik manualnych w rehabilitacji

DIAGNOSTYKA | LECZENIE MANUALNE W DYSFUNKCJACH STAWU KOLANOWEGO
Szkolenie skierowane do fizjoterapeutéw oraz studentow fizjoterapii, obejmujace zagadnienia z anatomii stawu kolanowego, biomechaniki struktur wewnatrzstawowych,

charakterystyki wybranych uszkodzen w stawie kolanowym, diagnostyki pourazowej stawu kolanowegooraz praktycznego zastosowania technik manualnych w rehabilitacji.

PODSTAWY NEUROMOBILIZACJI NERWOW OBWODOWYCH - DIAGNOSTYKA | PRAKTYCZNE ZASTOSOWANIE W FIZJOTERAPII
Szkolenie podzielone na dwie czesci. Zajecia teoretyczne obejmuja zagadnienia dotyczace budowy komérek nerwowych, anatomii i fizjologii obwodowego ukfadu nerwowego
i rdzenia kregowego, pozycji napieciowych i pozycji poczatkowych testéw napigciowych w koficzynach oraz kregostupie. Zajecia praktyczne obejmuja wykonanie neuromobilizacji

dla nerwow obwodowych i opony twardej oraz przykladowe wykorzystania neuromobilizacji w jednostkach chorobowych.

TERAPIA PACJENTOW Z OBRZEKIEM LIMFATYCZNYM
Szkolenie podzielone na zajecia teoretyczne z zakresu anatomii i fizjologii gruczolu piersiowego oraz ukfadu chlonnego, objawéw raka piersi, leczenia chirurgicznego,
rehabilitacji przed i pooperacyjnej oraz profilaktyki przeciwobrzekowej. Zajgcia praktyczne maja na celu zapoznanie z metodami stosowanymi w terapii przeciwobrzekowej,

praktycznym wykorzystaniem materiatéw do kompresjoterapii oraz oméwieniem zaopatrzenia ortopedycznego stosowanego u pacjentek po mastektomii.

FIZJOTERAPIA W ONKOLOGII - ZASADY POSTEPOWANIA W WYBRANYCH PRZYPADKACH KLINICZNYCH
Szkolenie obejmuje zagadnienia dotyczace epidemiologii nowotwordw i czynnikéw ryzyka, diagnostyki, leczenia oraz nastepstw leczenia nowotworéw
(leczenie uktadowe, chirurgiczne, chemioterapia, radioterapia), podstaw terapii pacjentéw leczonych w chorobach nowotworowych piersi, ptuc, przewodu pokarmowego,

okolicy glowy i szyi, ukfadu moczowo-plciowego, uktadu nerwowego. Czes¢ praktyczna to éwiczenia oraz metody fizjoterapeutyczne w jednostkach chorobowych.

LOGOPEDIA W FIZJOTERAPII

Szkolenie obejmuje nastepujace zagadnienia teoretyczne: zalozenia, zakres dziatan i uprawnienia terapii logopedycznej, narzedzia diagnozy logopedycznej,

grupy pacjentow objetych terapia logopedyczna (dzieci z opdZnionym rozwojem mowy i dorosli, m.in. pacjenci z afazja, SM, chorobg Parkinsona), zaburzenia mowy
a globalne zaburzenia rozwoju psychoruchowego, dysfunkeje ukladu ruchowego narzadu zucia, wspdlne obszary dziatania fizjoterapeuty i logopedy.

Czes¢ praktyczna obejmuje studium przypadku: ¢wiczenia - ksztattowanie umiejetnosci $wiadomego i prawidlowego operowania oddechem.

INFORMACJE | ZAPISY

TROMED Zaopatrzenie Medyczne
w 93-309 £odz, ul. Grazyny 2/4 (wejscie Rzgowska 169/171)
a tel. 42 684 32 02, 501 893 590
d e-mail: szkolenia@tromed.pl
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PODSTAWY NEUROREHABILITACJI - UDAR MOZGU - MODUL 1
Szkolenie obejmuje zajgcia teoretyczne omawiajace mechanizm udaru mézgu i jego nastepstwa kliniczne, diagnostyki dla potrzeb fizjoterapii, rokowan, mechanizméw zdrowienia,
plastycznosci uktadu nerwowego oraz aktualne zaleceniach dotyczace fizjoterapii pacjentéw po udarze mézgu. Zajecia praktyczne to przyktady terapii pacjentow w okresie wczesnej

i wtdrnej rehabilitacji, propozycje rozwiagzywania probleméw strukturalnych i funkcjonalnych oraz wykorzystanie metody Bobathéw w rehabilitacji pacjentéw po udarze moézgu.

PODSTAWY NEUROREHABILITACJI - UDAR MOZGU - MODUL 2
Szkolenie obejmuje warsztaty praktyczne z zakresu diagnostyki funkcjonalnej pacjentow, podstawowych probleméw strukturalnych i funkcjonalnych oraz propozycje terapii:
reedukacji funkcji koriczyny gérnej i dolnej oraz wybranych strategii rehabilitacji. Omawiane jest rowniez zagadnienie dysfagii, w tym objawy zaburzen polykania, testy i ocena

zaburzef, zasady bezpiecznego karmienia, strategie terapeutyczne, éwiczenia miofunkcyjne oraz specjalne techniki utatwiajace polykanie.

SCHORZENIA NARZADOW RUCHU U DZIECI | MLODZIEZY - ZASADY | KRYTERIA LECZENIA ORTOPEDYCZNEGO
Szkolenie obejmuje zagadnienia wad postawy u dzieci i mlodziezy, wad wrodzonych narzadéw ruchu, wezesnego wykrywania nabytych schorzen narzadow ruchu,
nauke badania ortopedycznego oraz zbierania wywiadu oraz praktyczne wskazowki oraz koncepcje w stosowaniu ortez i aparatow ortopedycznych.

Szkolenie skierowane do lekarzy ortopeddw, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz $redniego personelu medycznego.

WSPOLCZESNE METODY LECZENIA WYBRANYCH DYSFUNKCJI STAWU SKOKOWEGO | STOPY
Szkolenie obejmuje zagadnienia z anatomii, biomechaniki stawu skokowego i stopy, metodyki badania stopy, postepowania w leczeniu urazow stawu skokowego i stopy,
nabytych znieksztatceniach stopy (przyczyny, objawy, sposoby postepowania) oraz pozostalych dysfunkcjach w obrebie stawu skokowego i stopy (entezopatie, przeciazenia,

zapalenia, zespoly uciskowe nerwéw, gangliony, zmiany zwyrodnieniowe, stopa cukrzycowa, stopa reumatoidalna).

CHOROBA ZWYRODNIENIOWA STAWOW - ALGORYTM POSTEPOWANIA DIAGNOSTYCZNO-TERAPEUTYCZNEGO

Szkolenie obejmuje nastepujace zagadnienia: choroba zwyrodnieniowa stawow - podstawowe pojecia, algorytm postepowania diagnostyczno-terapeutycznego , nowoczesne
metody leczenia w chorobie zwyrodnieniowej stawéw, nauka prawidtowej oceny zaawansowania choroby zwyrodnieniowej w oparciu o wywiad, badania ortopedyczne

i badania dodatkowe, zastosowanie ortez i aparatéw ortopedycznych w chorobach zwyrodnieniowych.

Szkolenie skierowane do lekarzy ortopeddw, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz sredniego personelu medycznego.

MOBILNOSC | STABILNOSC W SPORCIE | FIZJOTERAPII
Szkolenie obejmuje nastepujace zagadnienia: znaczenie freningu mobilno$ci i stabilnosci w sporcie i fizjoterapii, definicja mobilnosci, przyczyny ograniczen, strategie
postepowania oraz techniki pracy nad zwiekszeniem mobhilnosci z uzyciem przyborow, definicja stabilnosci, przyczyny zaburzen, strategie postepowania oraz

trening stabilnosci w sporcie i fizjoterapii - zajecia praktyczne.

MOZGOWE PORAZENIE DZIECIECE - ALGORYTM POSTEPOWANIA DIAGNOSTYCZNO-TERAPEUTYCZNEGO
Szkolenie obejmuje nastepujace zagadnienia: MPD - zespot symptomow, etapy leczenia, cele i wskazowki terapeutyczne, kwalifikacje pacjenta do danego etapu leczenia,
nauka badania ortopedycznego w Mozgowym Porazeniu Dziecigcym, zastosowanie ortez i aparatow ortopedycznych w MPD.

Szkolenie skierowane do lekarzy ortopedéw, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz $redniego personelu medycznego.

INFORMACJE | ZAPISY

TROMED Zaopatrzenie Medyczne
w 93-309 £odz, ul. Grazyny 2/4 (wejscie Rzgowska 169/171)
a tel. 42 684 32 02, 501 893 590
d e-mail: szkolenia@tromed.pl
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NOWE ROZWIAZANIE W LECZENIU,
TERAPII I PROFILAKTYCE KREGOSLUPA

Na polskim rynku pojawita si¢ niedawno doskonata mata do leczenia, terapii i profilaktyki schorzen kregostupa
i plecow StimaWELL®120MTRS. Technologia oparta jest o najnowsze know-how niemieckiego producenta firmy Schwa
Medico GmbH, znanego od 40 lat producenta urzadzen w branzy medycyny holistycznej, a w szczegolnosci elektrostymulacii.

= StimaWELL"

Wytaczny dystrybutor w Polsce warszawska firma SLOEN Sp. z o.0. wprowadzita we wrzesniu 2017 roku
mate StimaWELL®120MTRS na polski rynek tuz po zaprezentowaniu jej na tegorocznych targach Rehabilitacja 2017
w Lodzi. Produkt zdobyt uznanie specjalistow, ktorzy uhonorowali go ztotym medalem targow! Firma SLOEN, jako sponsor
strategiczny, bierze takze udziat w XIII Konferencji Polskiego Towarzystwa Fizjoterapii, ktora odbedzie si¢ w dniach 24 i 25
listopada 2017 w Pabianicach, gdzie bedzie mozliwos¢ zapoznania si¢ z urzadzeniem i uzyskania o nim blizszej informacji —
serdecznie zapraszamy!

StimaWELL®120MTRS to wysokiej jakosci dynamiczny system terapii plecow i kregoshu-
pa, ktory zostal zaprojektowany z wykorzystaniem najnowszych osiggni¢¢ technologicznych
w tej dziedzinie. Dwunastokanatowa mata StimaWELL®120MTRS umozliwia teraz pacjentowi
wiclowymiarowy system leczenia kregostupa, kazdy zabieg trwa od 20 do 30 minut i jest
naprawde skuteczny. Szczegolne znaczenie ma fakt, iz urzadzenie to zostalo wyposazone w do-
ceniony na niemieckim rynku elektrostymulator StimaWELL® pracujacy w zakresie niskich
i $rednich modulowanych czgstotliwosci w zakresie od 0 do 100Hz i 2000 do 6000Hz (prad
dwufazowy, symetryczny, prostokatny), ktore z fatwoscia pokonuja barierg skory i docierajg do
najglebszych warstw migsni. System zostat zaprojektowany glownie do terapii bolu, terapii mig-
sniowej 1 masazu (4 w 1). Twoj pacjent skorzysta ze zwigkszonego zakresu opcji, ktore mozesz
mu teraz zaoferowac! Dodatkowo, nalezy wiedzieé¢, Ze mata zostata wyposazona w 24 elektrody,
ktory sg podgrzewane do 40°C.

System StimaWELL®120MTRS zapewnia kompleksowy pakiet do profilaktyki i leczenia ostrych i prze-
wlektych chorob plecow. Mata wyposazona jest w szeroki wachlarz mozliwosci programowania w zaleznoéci od modulacji
i ustawien uruchamiamy terapi¢ bolu, budowe migéni, relaksacje migéni, a takze rdznego rodzaje masaze, takie jak stukanie,
gladzenie i1 ugniatanie. Opatentowana technolgia StimaWELL®120MTRS to dla pacjenta skuteczny, gl¢boko relaksujacy
system terapii. Dwie z wielu zalet stymulacji Sredniej cz¢stotliwosci w poréwnaniu z innymi typami to osiggnig¢eie wysokie-
go poziomu kompatybilnosci pacjentow i kojace uczucie, generowane przez przeptyw pradu elektrycznego. Ten proces akty-
wuje silne skurcze mig¢$niowe 1 zapewnia wigksze obszary leczenia. Zastosowanie s$redniej czgstotliwo$ci w systemie
StimaWELL®120MTRS, wyste¢pujacej w zakresie od 2000 do 6000 Hz, impulsy tatwiej pokonuja aspekt oporu skory niz
prady w dolnych zakresach czgstotliwosci. Oznacza to, ze dla pacjenta terapia oparta na przepltywie pradu elektrycznego
w Srednim zakresie czestotliwosci jest czesto doswiadczana jako szczegolnie przyjemna, a nie draznigca. System Stima-
WELL®120MTRS jest niezwykle tatwy w obstudze i nie wymaga specjalnej preparacji. Sterowanie za posrednictwem intu-
icyjnego ekranu dotykowego jest proste i czytelne. Programy mozna szybko wybra¢ i je$li to konieczne, dopasowaé do
konkretnych potrzeb Twojego pacjenta. Dzieki nowemu trybowi automatycznego wyboru programow opartych na wskaza-
niach przy uzyciu diagnozy — kalibracji, uzytkownik ma mozliwos¢ automatycznego wyboru odpowiedniego programu tera-
peutycznego zgodnie z danymi anamnestrujacymi, ktore moga by¢ stosowane w kazdej sesji terapeutycznej. Twoj pacjent
jest w stanie kontrolowa¢ poziom pradu elektrycznego za pomocg pilota zdalnego sterowania.

” Sloen Sp.zo.o0.
S I_ O E N ul. Jana Pawla 11 19, 05-077 Warszawa

www.sloen.eu

1 1 e-mail: info@sloen.eu
hO||St|C health tel: +48 577 780 799
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Bol barku w niedowtadzie potowiczym —
wskazniki kliniczne i wrazliwosc¢ uciskowa

Hemiplegic shoulder pain — clinical factors and pain pressure sensitivity

Agnieszka Sobierajska-Rek’-2(A.B.C.D.EF)

'Wydziat Fizjoterapii i Nauk o Zdrowiu, Wyzsza Szkota Zarzadznia w Gdarnsku, Polska/
Faculty of Physiotherapy and Health Sciences, Gdansk Management College, Gdansk, Poland
2Klinika Rehabilitacji, Gdanski Uniwersytet Medyczny, Polska / Clinic of Rehabilitation Medicine, Medical University of Gdansk, Gdansk, Poland

Streszczenie

Bol barku jest typowym objawem towarzyszacym porazeniu lub niedowtadowi koriczyny gérnej po udarze
madzgu.

Cel pracy. Celem niniejszej pracy byto okreslenie zwigzku miedzy czynnikami klinicznymi takimi jak
podwichniecie czy zesp6t ciasnoty podbarkowej, spastycznoscia, wrazliwoscig uciskowa a czestoscia
wystepowania bolesnego barku u chorych po udarze mézgu.

Materiat i metodyka. chorzy po udarze mézgu z bolem barku po stronie niedowtadnej (n = 26), oraz chorzy po
udarze mézgu bez bélu w barku po stronie niedowtadnej (n = 11) zostali poddani badaniu wrazliwos$ci uciskowej
mie$nia dwugtowego ramienia i miesnia nadgrzebieniowego, wykonano ocene kliniczng tkanek miekkich

w obrebie barku, sprawnosci koriczyny gérnej w skali Brunnstrom oraz spastycznosci.

Wyniki. nie stwierdzono réznic we wrazliwosci uciskowej mie$nia nadgrzebieniowego miedzy grupg badang

a kontrolng. Zaobserwowano zwiekszong wrazliwos¢ miesnia dwugtowego w grupie badanej na poziomie
tendengji statystycznej. Badani z bolesnym barkiem po stronie niedowtadnej cechowali sie wyzszym poziomem
spastycznosci w badanej koriczynie, a natezenie bolu byto skorelowane ze wzmozeniem napiecia mieSniowego.
Whioski. Istnieje zaleznos¢ miedzy bélem barku po stronie niedowtadnej a klinicznymi objawami zespotu
uwiezniecia oaz niestabilno$ci w stawie ramiennym. Stwierdzono tendencje do zwiekszonej wrazliwosci
uciskowej w obrebie mie$nia dwugtowego ramienia w badanej grupie.

Stowa kluczowe:
udar, niedowtad potowiczy, bél barku

Abstract

Shoulder pain is a typical symptom accompanying upper extremity paresis or plegia after stroke.

Aim of the study. The aim of this study was to determine relationship among clinical factors, such as subluxation
or impingement syndrome, spasticity, pain pressure sensitivity and incidence of shoulder pain in stroke patients.
Material and methods. Stroke survivors with hemiplegic shoulder pain (n = 26), and the controls without
shoulder pain (n = 11) underwent pain pressure threshold measure at biceps and supraspinatus, soft tissues in
shoulder region, motor function of upper limb in Brunnstrom scale and spasticity were assessed.

Results. There was no difference in sensitivity in supraspinatus, but the correlation at the level of statistical
tendency is present in biceps. Spasticity was more severe in the shoulder pain group, and intensity of pain was
correlated with an increase in muscle tonus.

Conclusion. There is correlation between the pain in hemiplegic shoulder and symptoms of impingement
syndrome and subluxation in shoulder joint. The tendency to increased pain pressure sensitivity was observed in
biceps in the group with shoulder pain.

Key words:
stroke, hemiplegia, shoulder pain
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Introduction

Stroke is one of the leading causes of long-term disability
in Europe [1]. Pain and loss of function in the upper limb is
a significant determinant of quality of life [2].

Shoulder pain is a typical symptom accompanying upper
extremity paresis or plegia. The causes of HSP
(hemiplegic shoulder pain) are multifactorial (i.e.
subluxation, weakness of gleno-humeral muscles, injuries
or microtrauma caused by improper care in the early stage
of hemiplegia, inflammation of the soft tissues of the
joint) [3].

Prevalence of hemiplegic shoulder pain is approximately
22-23% in the general population of the stroke survivors
and approximately 55% among the stroke patients in
rehabilitation departments [4]. In spite of the high
frequency of HSP among stroke survivors, there are
contradicting reports in the literature concerning the
epidemiology, risk factors and the etiology of the problem.
Hemiplegic shoulder pain may develop as soon as 2 weeks
after stroke onset. Patients with more severe stroke (total
loss of selective movement of the hand) are increasingly
likely to experience HSP. The presence of hemiplegic
shoulder pain is associated with a poorer motor recovery
and it is also strongly correlated with a prolonged hospital
stay [2, 5, 6].

Aim

The aim of this study was to determine the relationship
among clinical factors (such as subluxation or impingement
syndrome), spasticity, pain pressure sensitivity, and
incidence of shoulder pain in stroke patients.

Material and Methods

To the study were enrolled adult patients above 18 years
with shoulder pain on paretic side who were on
rehabilitation unit more than 3 weeks post-stroke with
hemiparesis (n = 26). The controls with hemiplegia without
reported shoulder pain at least 3 weeks after stroke incident
were recruited from the same rehabilitation unit. All
participants expressed their consent in writing. All data
collection was carried out by a single experienced
investigator. Anamnesis and examination was carried out
by the same experienced researcher — physiotherapist. All
parts of the assessment were conducted in the rehabilitation
unit.

All  stroke patients received standard care and
physiotherapy, adapted to their specific needs. The specific
program of rehabilitation was described elsewhere [7].
Physical therapy was carried out by certified therapist of
Bobath concept and PNF. Patients with premorbid shoulder
arthropathy, shoulder trauma, or brachial plexopathy were
excluded from the study. Stoke survivors were also
excluded when they had neglect, and severe
communication disorders (severe aphasia or severe
cognitive disorders).The age, gender, hemiplegic side and
disease duration were recorded.

www.fizjoterapiapolska.pl 25
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Measurements were done on the contralateral side (relative
to the affected hemisphere) as well as on the ipsilateral
side.

The severity of the hemiplegic shoulder pain was
measured using a 0-10 Numeric Pain Rating Scale (NPR)
in which 0 was,,no pain” and 10-,,the most imaginable
pain”.

The interview included also the location of pain by
a diagram of the shoulder and the circumstances of pain
appearance — resting state/ passive range-of-motion
exercises, each movement.

An examination of subjective sensation to touch (normal,
increased, diminished) was conducted bilaterally on both
sides of the body on the hand, forearm, arm and shoulder.
Upper limb function was assessed using Brunnstrom
stages of motor recovery for upper limb (Table 1).

Table 1. Brunnstrom stages of motor recovery for upper limb

Funkcja ruchowa konczyny goérnej / Motor function of upper limb

1 No movement

2 Atry to make a fist, any sort of movement in the hand

3 Flexion and extension of a wrist with fingers flexed, keeping object by a hook grasp

4 Wrist rotation, fingers flexion and extension, ability of grasping a little object in a thumb and index finger, lateral prehension

5 Possible opposed grip, cylindrical grip, spherical grip, fingers extension

6 Grasping a ball, throwing, buttoning and unbuttoning

Hypertonicity in shoulder flexion and adduction and in elbow
flexors were measured with Modified Ashworth Scale (MAS).
Possible scores on the MAS are 0 (normal or lowered muscle
tone), 1, 1+, 2, 3 and 4 (passive movements are not possible).
Measures from three muscle groups for each limb were sum-
marized and average score was calculated.

The clinical condition of shoulder joint was assessed on the basis
of functional tests using Neer’s test and apprehension test. Suba-
cromial space was also measured to assess shoulder subluxation.

* Neer’s impingement test — the aim was to provoke pain,
which is one of the indicators of impingement of the rotator
cuff or injury to the supraspinatus muscle.

* Apprehension test —the aim of the test was to detect shoulder
joint instability.

* Assessment of shoulder subluxation — examined by measu-
ring the subacromial space in fingers breadth. Subluxation was
graded as ‘existent’ when at least half a finger could be placed
between the acromion and a humeral head.

Pain pressure sensitivity was assessed by determining pressure-

26 www.fizjoterapiapolska.pl
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pain thresholds (PPT) with the use of a hand-held FPK Pain Test
Algometer (Wagner Instruments, Greenwich, CT) with 1 cm?
rubber tip by applying pressure at a rate of approximately 1 kg/
cm?/sec at four locations: biceps (belly of the muscle, tendon of
long head), supraspinatus (proximal and distal part). The patients
were seated with arms at their sides. A PPT measurement was ob-
tained in the same order for all subjects. Application was perpen-
dicular to the body surface. The patients were instructed to report
when sensation changed from pressure to pain. The pressure pain
threshold of a patient was judged to be abnormal when the pres-
sure pain threshold of a certain site was at least 2 kg/cm? lower
than that of the opposite site, or was lower than 4 kg/cm?.

Statistics

An a priori p value of less than or equal to.05 was used as the
criterion for significance. Data were analyzed using STATISTI-
CA 12.0. Group differences for demographic and medical exa-
minations were statistically tested using Chi-square test with
Yate’s correction and Mann-Whitney U (pairwise comparisons)
testing. Influence of function in Brunnstrom scale and spastici-
ty (MAS) on pain severity was measured by Tau Kendall’s rank
correlation. Differences in the results of pain pressure threshold
were evaluated using Fisher’s exact test and Chi-square test
with Yate’s correction.

Results
Evaluation was completed in all 37 subjects who met inclu-
sion criteria (26 patients in HSP group and 11 in control gro-
up). An overview of the participants characteristics is given in
Table 2.

Table 2. Demographic characteristics of the groups

HSP group Control group

(n = 26) (n=11)

Age (mean years), () 66.07 (12.76) 70 (13.76) 0.400
Gender, W/M; n 15/11 6/5 0.823
Paretic side (left/right); n 14/12 1/10 0.747
Stroke latency (months) 2.05 (1.64) 1.22 (0.41) 0.112

The groups were comparable for gender, stroke latency and
age. There was also no significant difference between groups
as to the presence of superficial sensation disorders. Table 3
shows factors related to hemiplegic shoulder pain and
differences in presence of those factors in HSP group and
controls.

In HSP group the mean severity of the pain according to
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Table 3. Factors related to shoulder pain on the paretic side

Grupa BBN Grupa kontrolna
HSP group Control group
(n = 26) (n=11)

Brunnstrom, mean (%) 3.11 (1.42) 5.27 (0.64) 0.00017
MAS, mean (%) 1.42 (0.98) 0.63 (0.80) 0.025
Superficial sensation diminished (%) 7 (26) 2 (18.18) 0.454
Neer (%) 21 (80.76) 3(27.27) 0.0032
Apprehension test (%) 23 (88.46) 2 (18.18) 0.0008
Subluxation (%) 19 (73.07) 0 0.00021

NPR was 5,5 (+1,90). In the HSP group, 88% of subjects
reported moderate to severe pain, i.e.>4. The pain was
localized on the anterior side of shoulder in 12 patients,
laterally in 2 cases, posteriorly also in 2 cases, and 10
patients suffered from pain in the whole shoulder.

In the HSP group, 8 participants perceived pain in resting
state or during passive range-of-motion exercise, 1 - during
each passive or active movement, 17 — during some passive
movements.

Touch sensation disorders appeared in 26% of patients in
HSP group and over 18% of controls, in all those cases
sensation was reduced.

There was no association between pain the presence/ pain
intensity (Spearman’s rho 0.030, t = 0.150, p = 0.881) and
the patients age.

Majority of subjects from HSP group (50%) were on stage |
to 2 of Brunnstrom scale, 23% were on stage 3 to 4, and 7
patients were on stage 5 to 6. Majority of controls were on
stage 5-6 (91%), only one subject was on the 4t stage.

As to the function, there was significant difference between
the groups (U = 34, z = -3.759, p = 0.00017). In the HSP
group there was no association between functional capacity
measured in Brunnstrom scale and the pain severity, but
there was a tendency of stronger pain in patients with more
impaired function (Tau Kendall’s rank correlation -0.23,
z=-1.65,p=0.099).

In the HSP group, subjects presented slight to moderate
spasticity (85%)- MAS 1,1+/2, and 4 patients (25%) had
symptoms of severe spasticity (MAS 3). In the controls, 82%
had normal or slightly increased tonus (MAS 0/1), and in 2
cases (18%) moderate spasticity was observed (MAS 2).
Spasticity was significantly more severe in the HSP group (u = 79,
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z = 2235, p = 0.025). Moreover, the intensity of pain was
correlated with the increase in muscle tonus (Tau Kendall’s rank
correlation 0.28, z=1.97, p = 0.048).

The incidence of positive Neer test was 80.76% in HSP group
and was more frequent than in control group (80.76% vs.
27.27%, contingency coefficient 0.455, p = 0.0032).

Positive apprehension test was more common in the HSP
group than in controls (88.46% vs. 18.18%, contingency
coefficient 0.565, p = 0.0008).

Shoulder subluxation was identified in 73.07% of patients
with shoulder pain, there was no clinical symptoms of
subluxation in controls (contingency coefficient 0.555,
p =10.00021).

There was no difference between the groups in supraspinatus
sensitivity neither on the affected (proximal p = 0.454, distal
p = 0.454) nor on unaffected side (proximal p = 0.327, distal
p = 0.661). There was no difference in biceps sensitivity on
the unaffected side (tendon p = 0.570, belly p = 0.601) but
the correlation on the level of statistical tendency can be
observed in biceps (tendon p = 0.073 and belly p = 0.065) on
the affected side. The strength of this correlation is
moderate. Prevalence of patients with hypersensitivity in
both groups is given in Table 4.

Table 4. Diminished pressure-pain threshold (%)

supraspinatus biceps

Affected side Not affected side Affected side Not affected side

proximal distal proximal distal proximal distal proximal distal
HSB group (n=26) 27 27 23 19 50 58 42 35
Control group (n=11) 18 18 36 18 18 18 45 36
Discussion

The methods of rehabilitation management of the upper
limb after stroke, such as: Task-Specific Training, training
of hemiplegic extremity in virtual reality, Constraint-
Induced Movement Therapy, Functional Electrical
Stimulation, sensorimotor training with robotic devices
improve the motor function [8-10]. Unfortunately,
application of those procedures is limited in patients with
hemiplegic shoulder pain. In current study in all interviewed
subjects, pain appears while moving. Observations were
similar to those reported by Hansen, who reported that the
shoulder pain was aggravated or induced by movement in
71.4% of subjects [3].

According to Vasudevan [2], the factors affecting HSP sho-
uld be divided into 2 categories: neurological (spasticity,
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brachial plexus injury, CRPS, central sensitization), and me-
chanical (shoulder subluxation, rotator cuff injuries, adhesi-
ve capsulitis or direct trauma). In some situations the pain
can be caused by a combination of both.

In this study, over 80% of subjects with shoulder pain had
a positive Neer sign. Subjects from HSP group significantly
more frequently had a positive Neer sign and symptoms of
instability than controls. Over 50% had a lower pressure
threshold in biceps (50% in the tendon of the long head, and
57% in the muscle belly). Studies of other researchers based
on sonographic assessment of shoulder joint structures reve-
aled rotator cuff thinning of deltoid muscle and tendon of
long head of biceps, calcification and subluxation in gleno-
humeral joint on the paretic side [13].

Dromerick [5] observed that 54% of the post-stroke shoulder
pain patients have biceps tenderness on palpation, as well as
45% of the overall rate of patients reported sensitivity to
pressure in supraspinatus on the affected side. Moreover,
Dromerick revealed positive Neer test in 30% of patients.
Lindgren [14] reports that higher mechanical threshold was
found in the non-shoulder pain group. Increased cold sensa-
tion, allodynia and higher threshold for touch may be com-
mon in individuals with HSP. On the other hand, Hoo [15]
indicates hypersensitivity for pressure. He reports that the
lower pain threshold appears not only on the affected limb
but also at healthy tissues on the unaffected side. This obse-
rvation was not confirmed in the current study. Lower pain
pressure threshold of biceps in HSP group can be explained
by more severe spasticity.

In our study shoulder pain was correlated with functional
impairment, which is similar to Pop observations [16]. Pa-
tients with poor motor control are more predisposed to the
soft tissues injuries during rehabilitation process or daily ro-
utine activities [12]. This was also confirmed by Lindgren’s
[11] study where she reveals that the shoulder pain group
had a more restricted motor function in their upper limb,
compared to the non-shoulder pain group. Those observa-
tions lead to the conclusion that the prevention of repetitive
microtrauma to the shoulder should be a priority in all pha-
ses of stroke rehabilitation and should be included in the
education of both patients and their caregivers [17]. Avo-
idance of unnecessary stretching or traction of the hemiple-
gic upper limb is crucial to prevent HSP. The more severe
paralysis is, the more careful handling should be applied to
the patient [18].

In the current study, subjects with HSP had more severe spa-
sticity comparing to the control group which is comparable
to Pop observations [16]. Sommerfeld [17] revealed that an
increased muscle tone was associated with pain. His findings
suggest however that movement limitations and impaired
sensory functions are more important predictors of pain fol-
lowing stroke if compared with spasticity. On the other hand
Kim [18] showed no correlation between spasticity and HSP,
but a borderline significant association in the chronic stage
was identified. In our study, subjects were examined appro-
ximately 6 weeks after the stroke onset. Further prospective
observations should be conducted to assess muscle tone on
shoulder pain in the chronic stage.
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In the current study no association was revealed between
shoulder pain and the age. Hansen’s [3] study showed no dif-
ference in age or gender between patients with and without
shoulder pain. In contrast to Kim [18], who confirmed that
younger age was a risk factor of HSP. Younger subjects with
the same arm motor function and shoulder pathology might
be more active and thus more prone to soft tissue irritations
and microtrauma, rather than the older ones. He also highli-
ghted that supraspinatus tendon pathology (tear, tendinosis)
in sonographic examination is one of the predictors of HSP
during the first 6 months after stroke. Supraspinatus tendino-
sis/ tear is associated with shoulder pain in the subacute and
chronic stages of the stroke, while pathology of the long he-
ad of biceps tendon is more associated with the acute phase.
Other studies revealed that over 50% of patients with hemi-
plegic shoulder pain have tendinopathy of supraspinatus in
MRI scans. Presence of subacromial bursa fluid was associa-
ted with greater strength. The explanation of this phenomena
can be that the stroke survivors with greater motor abilities
are more likely to use their affected extremity which can lead
to repetitive movement trauma [20].

In the current study, all patients with shoulder pain had cli-
nical symptoms of subluxation — the study was conducted
in patients in the subacute phase of stroke. The relationship
between glenohumeral subluxation and HSP is controver-
sial. Kim [18] found association with both factors 1 and 3
months after stroke, but they didn’t find correlation betwe-
en HSP and subluxation 6 months after stroke. In a study
by Karaahmet [1], where 63 patients in the initial 6-month
period after stroke were included, no significant association
between subluxation and HSP was detected. Overstretching
soft tissues such as ligaments and capsule in subluxation
can lead to shoulder pain, although symptoms can change
over a period of time. In a later stage, appearance of secon-
dary tissue changes can be observed, such as contractures,
limited range of motion which tend to be the cause of pain
rather than glenohumeral subluxation. Controversies are al-
so caused by the lack of definition of subluxation, which is
described as palpable increase in the vertical distance be-
tween the acromion and the head of the humerus or as pal-
pable separation of the humeral head and the glenoid fossa
[21]. According to Niessen’s [22] results, shoulder instabi-
lity observed in stroke survivors can lead to a deficits of
proprioception.

Although the present study is one of the first assessments of
the pain pressure threshold of the upper limb in stroke survi-
vors and it reveals multifactorial cause of hemiplegic shoul-
der pain, it has a number of limitations.

The study did not include specific measure of proprioception
and a valid and reliable measure of sensation. Addition of
these factors may provide greater insight regarding the pre-
dictors and generators of hemiplegic shoulder pain.

Due to a small sample of subjects a power of statistical tests
is weak. To characterize the factors related to hemiplegic
shoulder pain in more reliable way it is necessary to increase
the samples of study and control groups.
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Conclusions

Basing on current findings, it can be concluded that there is
relationship between shoulder pain on paretic side and
clinical symptoms of impingement syndrome and instability
in glenohumeral joint. Patients with more severe spasticity
and poorer motor function are more predisposed to
hemiplegic shoulder pain. There is a tendency to increased
pain pressure sensitivity in biceps muscle in the study

group.
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