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Konzervativno lijecenje krizobolje uzrokovane hernijom
intervertebralnog diska

Danijela Kolari¢ Matesi¢, dr. med., specijalist fizikalne i rehabilitacijske medicine, uzi
specijalist reumatologije

danci_kolaric@yahoo.com

Uvod: Hernija intervertebralnog diska je medu najces¢im uzrocima mehanicke krizobolje sa ili bez
radikulopatije. Preporuca se inicijalno konzervativno lijeCenje, a operativno lijeCenje je apsolutno
indicirano ako postoji neuroloski deficit ili sindrom kaude ekvine.

Postupci: Pretrazen je Pubmed na temu konzervativnog lijecenja krizobolje zbog hernije
intervertebralnog diska te su analizirane aktualne smjernice Hrvatskog vertebroloskog drustva za
dijagnostiku i konzervativno lijecenje krizobolje kako bi se prikazale konzervativhe metode lijecenja i
njihova ucinkovitost. Ukljuceni su pregledni radovi i metaanalize od 2011. do 14.6.2026..

Prikaz teme: Prikazani su aktualni terapijski pristupi za lijecenje krizobolje kao posljedice hernije
intervertebralnog diska uz naglasak na kinezioterapiju, tj. medicinske vjezbe te multidisciplinarni i
individualni, pacijentu prilagodeni pristup u planiranju terapije.

Zakljucak: Konzervativno lije¢enje je vazan i ucinkovit oblik lijecenja krizobolje zbog hernije
intervertebralnog diska, a kombinacija tretmana i multidisciplinarni pristup te individualizirani program
terapije poboljsava ishode lijecenja. Potrebna su dodatna istrazivanja na temu konzervativnog, osobito
nefarmakoloskog lijeCenja i usporedba ucinkovitosti pojedinih rehabilitacijskih pristupa i oblika
kinezioterapije.

Kljucne rijeci: konzervativno lijecenje, neoperativno lijeCenje, hernija intervertebralnog diska, krizobolja
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Conservative Treatment of Lumbar Disc Herniation-Induced Low Back
Pain

Danijela Kolari¢ Matesi¢, dr. med., Specialist in Physical Medicine and Rehabilitation,
Subspecialist in Rheumatology
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Introduction: Intervertebral disc herniation (IDH) is among the most common causes of mechanical low
back pain (LBP) with or without radiculopathy. Initial conservative management is recommended,
whereas surgical treatment is absolutely indicated if a neurological deficit or cauda equina syndrome is
present.

Procedures: PubMed was searched on the topic of conservative treatment of LBP due to IDH, and the
current guidelines of the Croatian Vertebrologic Society for the diagnosis and conservative treatment of
LBP were analyzed to present conservative treatment methods and their effectiveness. Review articles
and meta-analyses from 2011 to June 14, 2026 were included.

Overview: Current therapeutic approaches for the treatment of LBP resulting from IDH are presented,
with an emphasis on kinesiotherapy (i.e. medical exercises) as well as a multidisciplinary, individualized
and patient-tailored approach to therapy planning.

Conclusion: Conservative treatment is an important and effective form of LBP resulting from IDH
management and a combination of treatments, a multidisciplinary approach and an individualized
therapy program improve treatment outcomes. Additional research is needed on conservative,
especially non-pharmacological treatment and the comparison of the effectiveness of individual
rehabilitation approaches and forms of kinesiotherapy.

Keywords: conservative treatment, non-operative treatment, intervertebral disc herniation, low back
pain
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Karcinomi dojke - kompleksnost fizioterapijskog tretmana

Mirjana Dujmovi¢, FT, DO

CBR centar za fizikalnu terapiju i rehabilitaciju, Dom zdravlja Bugojno

SAZETAK

Uvod: Karcinom dojke najcesca je zlo¢udna bolest kod zena koja pogada oko 12% zenske populacije u
svijetu, ali sve CeSce i muskarce. Predstavlja vodeci uzrok obolijevanja i smrtnosti od malignih bolesti.
Prema statistikama, rizik od obolijevanja raste s dobi, a znacajnije stope biljeze se nakon 40. godine
Zivota.

Prema evidenciji Registra za rak, u Hrvatskoj je zabiljezeno vise od 3200 novih slucajeva godisnje, s
incidencijom od priblizno 165 na 100.000 Zena, dok od ove bolesti u Hrvatskoj godisnje premine oko
700 Zena.

Prema dostupnim podacima Zavoda za javno zdravstvo BiH, u zemlji se godisnje registrira oko 990
novih slucajeva karcinoma dojke. Svjetska zdravstvena organizacija je 2022. procijenila da je kod 2.3
milijuna zena dijagnosticiran karcinom dojke i da je 670.000 umrlo zbog toga na globalnoj razini.

Postupci: Ukupni procenat prezivljavanja 5 godina za sve vrste karcinoma dojke kombinirano iznosi
92%. Prezivljavanje uveliko ovisi o stadiju karcinoma pri dijagnosticiranju: rani, lokalizirani, karcinomi
dojke imaju razinu prezivljavanja 5 godina preko 99%, dok oni s metastazama (stupanj 4), u grubo,
imaju stopu prezivljavanja tek 31% do 33%.

Prikaz teme: Zbog stalnog porasta broja oboljelih i porasta broja prezivjelih pacijenata nakon
onkoloskog tretmana, sve je veca potreba za fizikalnom terapijom pacijenata oboljelih od karcinoma
dojke.

Sam karcinom, udruzen sa kirurskim zahvatom i onkoloskom terapijom, ostavlja viSestruke posljedice na
zdravlje i funkcioniranje pacijenata. Te viSestruke posljedice su, prvenstveno, povezane za ostecenjem
funkcije i izvodenjem aktivnosti, a Sto spada u domenu rada fizioterapeuta.

Kompleksnost fizioterapijskog tretmana se ogleda u sveobuhvatnom tretmanu posljedica uzrokovanih
karcinomom i njegovim lijeCenjem. Posljedice mozemo svrstati u nekoliko kategorija: Posljedice
kirurSkog zahvata: uklanjanje tumora, uklanjanje aksilarnih limfnih ¢vorova, oziljci, ogranicenje pokreta i
funkcije, opasnost od pojave limfedema; posljedice kemoterapije: kardiotoksi¢nost, periferna
neuropatija, bol, ostecenja funkcije, pad imuniteta, osteoporoza, smanjena snaga i izdrzljivost, nesanica,
kognitivna oStecenja uzrokovana kemoterapijom, gubitak tezine, povisen krvni tlak, gubitak kose,
psiholoski stres; posljedice radioterapije (zracenje): zamor, dermatitis koze/radijacijska fibroza, cording
(Axillary Web Syndrome), smanjena pokretljivost zglobova, dekondicioniranje, glavobolja, poteskoce s
disanjem, suhoca koze, bol i nesanica.

Tretman velike vecine ovih posljedica na zdravlje i funkcioniranje pacijenata oboljelih od karcinoma je u
djelokrugu fizioterapije i fizioterapeuta.

Zakljucak: Obzirom na sve navedeno, potreba za fizikalnom terapijom i stru¢nim djelovanjem
fizioterapeuta je nuzna u procesu skrbi oboljelih od karcinoma dojke, bez obzira u kojoj fazi procesa
lijecenja karcinoma se pacijenti nalaze. Interdisciplinarni pristup u tretmanu omogucava pacijentima
oboljelim od karcinoma ne samo vecu stopu prezivljavanja, nego i bolju kvalitetu Zivota.

Mirjana Dujmovi¢
mirjanadujmovic@hotmail.com
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The breast cancer - the complexity of physiotherapy treatment

Mirjana Dujmovi¢, PT, DO
CBR Center for Physical Terapy and Rehabilitation, Domm zdravlja Bugojno

ABSTRACT

Introduction: Breast cancer is the most common malignant disease that affects approximately 12% of
women in the world, but it also affects men. It represents the leading cause of iliness and mortality from
malignant diseases. According to statistics, the risk of getting cancer increases with age, and significant
percentages are seen after 40. According to the Croatian Cancer Register, there are more than 3200 new
cases per year, with an incidence of approximately 165 women per 100.000 while about 700 women die
from this disease annually. Based on available data from the Public Health Institute in B&H,
approximately 990 new cases of breast cancer are registered every year. In 2022. WHO estimated that
2.3 million women were diagnosed with breast cancer and that 670.000 deaths occurred globally.

Procedure: The total percentage of five-yearsurvival for all breast cancer types combined is 92%. The
survival depends on the cancer stage at the time of diagnosis: early, localised breast cancers have a five-
year survival rate of over 99% while those with metastasis (stage 4), roughly, have a survival rate of only
31% to 33%.

OverView: Because of the constantly increasing number of affected patients and the increasing number
of survivors after oncology treatment, there is a growing need for physical therapy for breast cancer
patients.

The cancer itself, combined with surgical treatment and oncology treatment, leaves behind multiple
adverse effects on the patient’s health and functioning of the patient. Those adverse effects are mainly
related to functional impairments and activity performance, and that is in domain of physiotherapist
expertise.

The complexity of physiotherapy treatment is visible in the comprehensive treatment of adverse effects
caused by cancer and its treatment. We can place these adverse effects into a few categories: adverse
effects of surgical treatment, including removal of the tumor, removal of the axillary lymph nodes, scars,



limited movement and function, and possible lymphoedema onset; adverse effects of chemotherapy:
cardiotoxicity, peripheral neuropathy, pain, functional impairments, decreased immune response,
osteoporosis, decreased strength and endurance, insomnia, and cognitive impairments caused by
chemotherapy, weight loss, high blood pressure, hair loss, and psychological stress; adverse effects of
radiotherapy (radiation): fatigue, skin dermatitis/radiation fibrosis, cording (Axillary Web Syndrome),
decreased joint mobility, deconditioning, headache, difficulties with breathing, dry skin, pain, and
insomnia.

The treatment of most of these adverse effects for the health and functioning of the patient is within the
domain of physiotherapy and the physiotherapist.

Conclusion: Based on everything stated above, there is a need for physical therapy and skilled work by
a physiotherapist in the process of care for cancer patients, irrespective of the stage of cancer treatment
they are in. The interdisciplinary approach in the treatment enables the cancer patient not only the
highest rate of survival, but better quality of life.

Key words: breast cancer, adverse effects, physical therapy



Primjena robotskog uredaja u fizioterapiji nakon mozdanog udara -
prikaz slucaja

Zlatko Denac, bacc.physioth., zlatko.denac@gmail.com
Anica Kuzmi¢, univ.mag.physioth., v. pred., akuzmic@unin.hr
Izv.prof.dr.sc. Manuela Filipec, mfilipec@unin.hr

Uvod: Mozdani udar jedan je od vodecih uzroka onesposobljenosti te Cesto rezultira poremecajima
ravnoteze, kontrole trupa, posturalne stabilnosti i funkcionalne pokretljivosti. Suvremena
neurofizioterapija sve vise ukljuCuje primjenu robotski uredaja koji omogucuju intenzivnu i
individualiziranu terapiju. THERA-Trainer balo je uredaj za dinamicki trening ravnoteze i kontrole trupa
koji omogucuje izvodenje funkcionalnih zadataka uz prilagodbu razine tezine i kontinuiranu povratnu
informaciju tijekom terapije. Omogucuje izvodenje velikog broja pravilnih i ponavljajuéih ciklusa hoda uz
individualnu prilagodbu parametara treninga Sto pridonosi poboljSanju motoric¢kih i funkcionalnih
ishoda.

Cilj rada: Prikazati ucinke primjene uredaja THERA-Trainer balo na ravnotezu, posturalnu kontrolu i
funkcionalnu pokretljivost pacijenta nakon mozdanog udara.

Opis slucaja: Prikazan je sluCaj 58-godisnjeg pacijenta nakon mozdanog udara s lijevostranom
hemiparezom, ukljucenog u cCetverotjedni program fizioterapije. Fizioterapijski program sastojao se od
standardne neurofizioterapije pet puta tjedno u trajanju od 45 minuta i treninga na uredaju THERA-
Trainer balo pet puta tjedno u trajanju od 20 minuta. Standardna neurofizioterapija je bila usmjerena na
poboljsanje kontrole trupa, simetricnog prijenosa tezine, ravnoteze i funkcionalnih aktivnosti. Pocetna
procjena na uredaju THERA-Trainer balo pokazala je izrazenu asimetriju opterecenja (36 % zahvacena /
64 % nezahvacena strana) s dominantnim oslanjanjem na nezahvadenu stranu, smanjenu posturalnu
stabilnost (indeks stabilnosti 42/100), poveéanu oscilaciju centra pritiska (31,4 mm), smanjenju
uspjesnost izvodenja zadataka (58 %) te produzeno vrijeme reakcije (1,38 s). Nakon cetverotjednog
programa rehabilitacije zabiljezena je gotovo simetricna raspodjela opterecenja (48 % / 52 %),
povecanje indeksa stabilnosti na 81/100, smanjenje oscilacije centra pritiska na 14,2 mm, povecanje
uspjesnosti izvodenja zadataka na 91 % te skracenje vremena reakcije na 0,82 s. Klinicka procjena
takoder je pokazala znacajne funkcionalne ishode: poboljSanje ravnoteze prema Bergovoj skali
ravnoteze s 23 na 44 boda, mobilnosti, sigurnosti i sposobnosti hoda prema Testu ustani i idi s 33,4 na
18,7 sekundi, te funkcionalne neovisnosti prema Mjeri funkcionalne neovisnosti (engl. Functional
Independence Measure) s 76 na 105 bodova. Nakon provedenog treninga uredajem THERA-Trainer balo
zabiljezeno je klinicki znacajno poboljsanje ravnoteze, kontrole trupa, sigurnosti pri transferima i hodu,
vele opterelenje zahvacdene strane te povecanje funkcionalne neovisnosti u aktivnostima svakodnevnog
Zivota.

Zakljucak: Primjena uredaja THERA-Trainer balo predstavlja vrijednu nadopunu standardnoj
neurofizioterapiji kod pacijenata nakon mozdanog udara. Rezultati ovog prikaza slucaja upucuju da
kombinacija standardne neurofizioterapije i robotski potpomognutog treninga uredajem THERA-Trainer
balo moze doprinijeti znacajnom poboljsanju ravnoteze, posturalne kontrole i funkcionalne
pokretljivosti te ve¢e samostalnosti pacijenata nakon mozdanog udara. Ovakav fizioterapijski pristup
predstavlja obedavaju¢u nadopunu standardnoj fizioterapiji, no potrebna su daljnja istrazivanja na
veéem broju bolesnika kako bi se potvrdila njegova dugorocna ucinkovitost i odredili optimalni
fizioterapijski protokoli.



Kljucne rijeci: mozdani udar, fizioterapija, robotski uredaj

Popis literature:

1. Liang S, Hong Z-Q, Cai Q, Gao H-G, Ren Y-J, Zheng H-Q, Chen X, Hu X-Q. Effects of robot-assisted gait training on
motor performance of lower limb in poststroke survivors: a systematic review with meta-analysis. Eur Rev Med Pharmacol
Sci. 2024;28(3):879-898.

2. Huang H, Su X, Zheng B, Cao M, Zhang Y, Chen J. Effect and optimal exercise prescription of robot-assisted gait
training on lower extremity motor function in stroke patients: a network meta-analysis.Neurol Sci. 2025;46(3):1151-1167.
3. Nedergard H, Arumugam A, Sandlund M, Bréandal A, Hager CK. Effect of robotic-assisted gait training on objective
biomechanical measures of gait in persons post-stroke: a systematic review and meta-analysis.J Neuroeng Rehabil.
2021;18(1):64.

4. Miao-Miao Hu, Shan Wang, Cai-Qin Wu, Kun-Peng Li, Zhao-Hui Geng, Guo-Hui Xu, Lu Dong. Efficacy of robot-assisted
gait training on lower extremity function in subacute stroke patients: a systematic review and meta-analysis. J Neuroeng
Rehabil. 2024;21(1):165.

5. Chen S, Zhang W, Wang D, Chen Z. How robot-assisted gait training affects gait ability, balance and kinematic
parameters after stroke: a systematic review and meta-analysis. Eur J Phys Rehabil Med. 2024;60(3):400-411.

6. Moucheboeuf G, Griffier R, Gasq D, Glize B, Bouyer L, Dehail P, Cassoudesalle H. Effects of robotic gait training after
stroke: A meta-analysis.Ann Phys Rehabil Med. 2020;63(6):518-534.

7. Mehrholz J, Kugler J, Pohl M, Elsner B. Electromechanical-assisted training for walking after stroke.Cochrane Database
Syst Rev. 2025;5(5):CD006185.

Robotic-Assisted Physiotherapy After Stroke: A Case Report

Zlatko Denac, bacc.physioth., zlatko.denac@gmail.com
Anica Kuzmi¢, unov.mag.physioth., v.pred., akuzmic@unin.hr
Izv.prof.dr.sc. Manuela Filipec, mfilipec@unin.hr

Introduction: Stroke is one of the leading causes of disability worldwide and is frequently associated
with impairments in balance, trunk control, postural stability, and functional mobility. Contemporary
neurophysiotherapy increasingly incorporates robotic devices that enable intensive, task-specific, and
individualized rehabilitation. The THERA-Trainer balo is a robotic balance training device designed to
improve dynamic balance and trunk control by allowing patients to perform functional tasks with
adjustable difficulty levels and continuous real-time feedback during therapy.

Objective: To present the effects of THERA-Trainer balo-assisted physiotherapy on balance, postural
control, and functional mobility in a patient following stroke.

Case: A 58-year-old patient with left-sided hemiparesis following stroke participated in a four-week
physiotherapy program. The intervention consisted of conventional neurophysiotherapy performed five
times per week for 45 minutes, combined with THERA-Trainer balo training five times per week for 20
minutes. Conventional neurophysiotherapy focused on improving trunk control, symmetrical weight
shifting, balance, and functional activities. Baseline assessment using the THERA-Trainer balo
demonstrated marked weight distribution asymmetry (36% affected side / 64% unaffected side),
reduced postural stability (Stability Index: 42/100), increased center of pressure sway (31.4 mm), reduced
task performance (58%), and prolonged reaction time (1.38 s). Following the four-week rehabilitation
program, substantial improvements were observed, including an almost symmetrical weight distribution
(48%/52%), an increase in the Stability Index to 81/100, a reduction in center of pressure sway to 14.2
mm, an increase in task performance to 91%, and a decrease in reaction time to 0.82 s. Clinical outcome
measures also demonstrated significant functional gains, including improvement in balance assessed by



the Berg Balance Scale (from 23 to 44 points), enhanced mobility and walking safety measured by the
Timed Up and Go test (from 33.4 to 18.7 s), and increased functional independence assessed using the
Functional Independence Measure (FIM) (from 76 to 105 points). Following THERA-Trainer balo-assisted
physiotherapy, clinically meaningful improvements were observed in balance, trunk control, transfer and
gait safety, weight-bearing on the affected side, and independence in activities of daily living.

Conclusion: The THERA-Trainer balo represents a valuable adjunct to conventional neurophysiotherapy
for patients recovering from stroke. This case report suggests that combining conventional
neurophysiotherapy with robotic-assisted balance training may significantly improve balance, postural
control, functional mobility, and functional independence after stroke. Although these findings are
promising, further studies involving larger patient cohorts are required to confirm the long-term
effectiveness of this intervention and to establish optimal physiotherapy protocols.

Keywords: stroke, physiotherapy, robotic device



NOVE KNJIGE 1Z NAKLADNICKE PRODUKCIJE HZF-A U 2025. GODINI

Antun Jurini¢, univ. mag. physioth., pred.1,2
Zavod za fizikalnu medicinu i rehabilitaciju Klinicke bolnice ,Sveti Duh’, Zagreb

Fakultet zdravstvenih znanosti Medunarodnog sveucilista ,Libertas”, Zagreb
E-mail: ajurinic@gmail.com

SAZETAK

Uvod: Hrvatski zbor fizioterapeuta, nacionalna, stru¢na organizacija fizioterapeuta nakladnik je sa do
danas objavljenih 11 stru¢no-znanstvenih knjiga od kojih su dva sveucilisna udzbenika.

Prikaz teme: U 2025. godini objavljene su dvije knjige: Odabrana poglavlja u fizioterapiji ,Biofeedback”
autora Dunje Lapov i suradnika te Povijest fizioterapije u Hrvatskoj autora Rosarije Habus, Marijana
Kudrne i Antuna Jurinica.

Knjiga ,Biofeedback” na 272 stranice i sedam poglavlja opisuje fizioloske i biomehanicke mehanizme
povratne sprege te govori o klinickim dosezima i vrijednostima biofeedbacka. Jo$ uvijek je
najzastupljeniji SEMG biofeedback kao fizioloski za facilitaciju pokreta ili relaksaciju misica. Fizioloski
biofeedback moze biti neuromisi¢ni, kardiovaskularni i respiratorni sa specificnim senzorima.
Biomehanicki biofeedback (inercijski senzori, platforme za mjerenje raspodjele pritiska, platforme za
mjerenje misi¢nih sila, optoelektonicki sustavi za analizu pokreta i sl.) postaje sve prisutniji u klinickoj
praksi zahvaljuju¢i razvoju naprednih sustava za analizu pokreta i razvoj propriocepcije. Knjiga je
udzbenik Sveudilista ,Sjever”.

Knjiga ,Povijest fizioterapije u Hrvatskoj” na 293 stranice i Sest poglavlja okuplja povijesnu gradu koja
dokazuje razvoj fizioterapije u Hrvatskoj. lako su autori potpuno svjesni ¢injenice da nedostaju Cinjenice
o nekim procesima (npr. razvoj privatne prakse u fizioterapiji) ova knjiga predstavlja sprjecavanje
nestanka vrijednih dokumenata i foto dokumentacije u vremenu.

Posebnu ulogu u razvoju fizioterapije odigrale su stru¢ne udruge fizioterapeuta koje su aktivnostima na
polju stru¢nog usavrsavanja, istrazivanja, nakladnistva i suradnje Cinile iskorake vazne za preobrazbu
fizioterapije iz struke u profesiju. Danas je fizioterapija znanstvena grana u polju klinickih medicinskih
znanosti u podrucju biomedicine i zdravstva.

U Hrvatskoj postoji 7 visokih ucilista na kojima se obrazuju prvostupnici fizioterapije i 7 udilista koje
imaju diplomske programe za strucne ili sveucilisne magistre fizioterapije.

Potrebno je statusno jacanje fizioterapije i ugradivanje svega postignutog u zakonske propise.

Zakljucak: Svakom novom objavljenom knjigom s podrudja fizioterapije jacamo njenu znanstvenu
utemeljenost. Postoji potreba za knjigama poput Fenomenologija fizioterapijske znanosti, Teorija
fizioterapijske/fizioterapijskih znanosti, Enciklopedijski fizioterapijski rjecnik ...

Nuzno je zavrsiti edukacijski ciklus osnivanjem i trece razine — poslijediplomski doktorski studij
fizioterapije. Moguca je i organizacija poslijediplomskih specijalizacija. | ne smije se zaboraviti regulacija
vrednovanja rada fizioterapeuta na svim razinama.

Hrvatski zbor fizioterapeuta snazno ¢e podupirati sve te procese i biti i dalje snazno prisutan u podrucju
nakladnistva.

Kljucne rijeci: fizioterapija, strucne i znanstvene knjige, Biofeedback, povijest fizioterapije u Hrvatskoj
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SUMMARY

Introduction: The Croatian Society of Physiotherapists, a national, professional organization of
physiotherapists is the publisher with 11 professional and scientific books published to date, two of
which are university textbooks.

Topic overview: Two books were published in 2025: Selected Chapters in Physiotherapy "Biofeedback"
by Dunja Lapov and associates and History of Physiotherapy in Croatia by Rosarija Habus, Marijan
Kudrna and Antun Jurinic.

The book "Biofeedback" on 272 pages and seven chapters describes the physiological and
biomechanical mechanisms of feedback and discusses the clinical achievements and values of
biofeedback. The most common is still SEMG biofeedback as physiological for facilitating movement or
muscle relaxation. Physiological biofeedback can be neuromuscular, cardiovascular and respiratory with
specific sensors. Biomechanical biofeedback (inertial sensors, platforms for measuring pressure
distribution, platforms for measuring muscle forces, optoelectronic systems for movement analysis, etc.)
is becoming increasingly present in clinical practice thanks to the development of advanced systems for
movement analysis and the development of proprioception. The book is a textbook of the University of
"Sjever".

The book "History of Physiotherapy in Croatia" on 293 pages and six chapters gathers historical material
that proves the development of physiotherapy in Croatia. Although the authors are fully aware of the
fact that facts about some processes are missing (e.g. the development of private practice in
physiotherapy), this book represents the prevention of the disappearance of valuable documents and
photo documentation over time.

A special role in the development of physiotherapy was played by professional associations of
physiotherapists, which, through their activities in the field of professional development, research,
publishing and cooperation, made important strides in transforming physiotherapy from a trade into a
profession. Today, physiotherapy is a scientific branch in the field of clinical medical sciences in the field
of biomedicine and health.

In Croatia, there are 7 higher education institutions that provide bachelor's degrees in physiotherapy
and 7 institutions that have graduate programs for professional or university masters in physiotherapy.
It is necessary to strengthen the status of physiotherapy and incorporate everything that has been
achieved into legal regulations.

Conclusion: With each new book published in the field of physiotherapy, we strengthen its scientific
foundation. There is a need for books such as Phenomenology of Physiotherapy Science, Theory of
Physiotherapy/Physiotherapy Sciences, Encyclopedic Physiotherapy Dictionary...

It is necessary to complete the educational cycle by establishing a third level - postgraduate doctoral
study in physiotherapy. The organization of postgraduate specializations is also possible. And we must
not forget the regulation of the evaluation of the work of physiotherapists at all levels.



The Croatian Association of Physiotherapists will strongly support all these processes and will continue
to be strongly present in the field of publishing.

Keywords: physiotherapy, professional and scientific books, Biofeedback, history of physiotherapy in
Croatia



Tjelesna aktivnost - lijek koji ne koristimo. Zasto?
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Uvod: Tjelesna neaktivnost jedan je od vodecih globalnih cCimbenika rizika za razvoj kroni¢nih
nezaraznih bolesti. Unato¢ opseznim znanstvenim dokazima o dobrobiti redovite tjelesne aktivnosti,
globalna prevalencija tjelesne neaktivnosti nastavlja rasti. Prema podacima Svjetske zdravstvene
organizacije, vise od 1,4 milijarde odraslih osoba ne dostize preporucene razine tjelesne aktivnosti.
Paradoksalno, tjelesna aktivnost ostaje jedan od najrjede propisivanih terapijskih modaliteta u
svakodnevnoj klinickoj praksi, unato¢ svom izuzetnom potencijalu u prevenciji i ljeCenju brojnih bolesti.

Postupci: Pretrazena je relevantna strucna i znanstvena literatura iz baza podataka PubMed, Cochrane
Library i Web of Science. U analizu su ukljuceni sustavni pregledi, meta-analize i klinicke smjernice
objavljene u posljednjem desetljecu. Kljuéne pretrazne teme obuhvadale su: tjelesnu aktivnost kao
terapijsku intervenciju, propisivanje vjezbe u klinickoj praksi, barijere za tjelesnu aktivnost te ulogu
fizioterapije u promicanju aktivnog nacina zivota.

Prikaz teme: Tjelesna aktivnost djeluje kao snazan lijek s dokazanim ucincima na gotovo sve organske
sustave. Redovita tjelesna aktivnost smanjuje rizik od kardiovaskularnih bolesti za 35%, dijabetesa tipa 2
za 40% te odredenih vrsta karcinoma za 20-30%. Osim fizi¢kih dobrobiti, pozitivho utjece na mentalno
zdravlje, kognitivne funkcije i kvalitetu Zivota, te usporava proces starenja — cinedi je pravim eliksirom
mladosti. Unato¢ svim navedenim dobrobitima, zdravstveni djelatnici rijetko pristupaju tjelesnoj
aktivnosti kao terapijskoj intervenciji koja se propisuje, dozira i prati. Razlozi su viSestruki: nedostatna
edukacija o metodama propisivanja tjelovjezbe, vremenski pritisak u klinickoj praksi, nedovoljna
motivacija pacijenata te socioekonomske i kulturoloske barijere. Fizioterapijska struka, raspolazuci
specificnim znanjem o individualnom doziranju i provodenju tjelesnog treninga, ima posebnu
odgovornost u promjeni ove paradigme. Globalni koncept "Exercise is Medicine" (Vjezba je lijek), koji
promice Americko udruzenje za sportsku medicinu (ACSM), naglasava potrebu za integracijom tjelesne
aktivnosti u standardnu medicinsku i fizioterapijsku skrb. Klju¢ni koraci ukljucuju edukaciju zdravstvenih
djelatnika, razvoj prakticnih alata za propisivanje tjelovjezbe te sustavno pracenje tjelesne aktivnosti kao
vitalnog znaka u klinickoj praksi.

Zakljucak: Tjelesna aktivnost predstavlja jedan od najucinkovitijih, najdostupnijih i najisplativijih lijekova
koji je kroni¢no nedovoljno iskoristen. Fizioterapijska struka ima klju¢nu ulogu u promjeni ove
paradigme kroz edukaciju pacijenata, individualizirano propisivanje tjelovjezbe i interdisciplinarnu
suradnju. Sustavna promjena pristupa na razini zdravstvenog sustava neophodna je kako bi tjelesna
aktivnost postala neodvojivi dio preventivne i terapijske medicine.

Kljucne rijeci: tjelesna aktivnost, kroni¢ne nezarazne bolesti, propisivanje tjelovjezbe, prevencija,
fizioterapija, Exercise is Medicine, kardiovaskularne bolesti
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Physical Activity - A Medicine We Don't Use. Why?
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Introduction: Physical inactivity is one of the leading global risk factors for the development of chronic
non-communicable diseases, including cardiovascular disease, type 2 diabetes, metabolic syndrome,
and certain cancers. Despite overwhelming scientific evidence supporting the benefits of regular
physical activity, the global prevalence of physical inactivity continues to rise. According to the World
Health Organization, more than 1.4 billion adults worldwide fail to meet recommended levels of
physical activity. Paradoxically, physical activity remains one of the least frequently prescribed
therapeutic modalities in everyday clinical practice, despite its extraordinary potential in both the
prevention and treatment of numerous diseases.

Procedure: A comprehensive review of relevant scientific literature was conducted using PubMed,
Cochrane Library, and Web of Science databases. Systematic reviews, meta-analyses, and clinical
guidelines published over the last decade were included in the analysis. Key search topics included:
physical activity as a therapeutic intervention, exercise prescription in clinical practice, barriers to
physical activity, and the role of physiotherapy in promoting an active lifestyle.

Overview: Physical activity acts as a powerful medicine with well-documented effects on virtually all
organ systems. Regular physical activity reduces the risk of cardiovascular disease by 35%, type 2
diabetes by 40%, and certain cancers by 20-30%. Beyond physical benefits, it significantly improves
mental health, cognitive function, and quality of life, while slowing the aging process — making it a true
elixir of youth. Despite these compelling benefits, healthcare professionals rarely approach physical
activity as a therapeutic intervention to be prescribed, dosed, and monitored. The reasons are
multifaceted: insufficient education of healthcare workers on exercise prescription methods, time
constraints in clinical practice, inadequate patient motivation, and socioeconomic and cultural barriers.
The physiotherapy profession, with its specific expertise in individualized exercise programming and
implementation, bears particular responsibility for changing this paradigm. The global "Exercise is
Medicine" initiative, promoted by the American College of Sports Medicine (ACSM), emphasizes the
need to integrate physical activity into standard medical and physiotherapeutic care. Key steps include
educating healthcare professionals, developing practical tools for exercise prescription, and
systematically monitoring physical activity as a vital sign in clinical practice. Physiotherapists are
uniquely positioned to serve as advocates and implementers of exercise-based interventions within
multidisciplinary healthcare teams, bridging the gap between clinical evidence and practical patient
care.



Conclusion: Physical activity represents one of the most effective, accessible, and cost-efficient
therapeutic medicines available, yet it remains chronically underutilized. The physiotherapy profession
has a pivotal role in shifting this paradigm through patient education, individualized exercise
prescription, and interdisciplinary collaboration. A systemic change at the healthcare system level is
essential to ensure that physical activity becomes an indispensable component of preventive and
therapeutic medicine for the general population.

Keywords: physical activity, chronic non-communicable diseases, exercise prescription, prevention,
physiotherapy, Exercise is Medicine, cardiovascular disease
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Sazetak

Uvod: Neurologija i neuroloska rehabilitacija je podrucje koje je vrlo zastupljeno u zajednici, ali i dalje
neistrazeno. Zahtjeva strpljivost, sveobuhvatnost, dobru procjenu, plan, tretman i konacno, pravilnu
evaluaciju.

Cilj rada: Prikaz slucaja infantilne spasticne tetrapareze, tj. najtezeg oblika cerebralne paralize.
Suocavanje fizioterapeuta s teskim pocetnim i progresivnim stanjem, postavlja pitanje pristupa, procjene
i kvalitetne intervencije. Ciljanim, konkretnim i doziranim intervencijama, mozemo pokazati, ujedno i
dokazati da se malenim koracima i gradnjom normalnih pokreta, maksimalno mogucih, mogu postici
veliki rezultati koji dalje vode do ostvarenja nekih bitnih ciljeva, te da fizioterapija u kuci nekih tako
teskih pacijenata u danasnje vrijeme nije prepustena samo tehnikama odrzavanja stanja i izbjegavanja
daljnjih komplikacija.

Opis slucaja: Pacijentica 2000. godiSte sa spasticnom tetraparezom i neuromuskularnom lumbalnom
skoliozom. Rodena dva mjeseca prije termina iz viSeplodne trudnode. Kao neurorizicno dijete u sustavu
razvojne fizioterapije od najranijih dana. Uspjeva savladati osnovne motoricke aktivnosti i otezano, ali
uspjesno, vertikalizira se i kompenzatorno hoda uz pomo¢ pomagala ili druge osobe.

U dobi od 6 godina, dozivljava tesku prometnu nesreéu, gdje ostaje neprepoznato osStecenje lijeve
bedrene kosti i posljedicno kuka i zdjelice. Vremenom se teze podize i stoji, te sve manje hoda.
Mjesecima nakon ozljede odraduje se korektivha osteotomija proksimalnog dijela bedrene kosti i
zdjelice. Sljededih godina odradeni su jos mnogi zahvati, ahilotenoplastike, artrodeze gleznjeva i stopala,
ali bez moguénosti aktivne vertikalizacije. Valja napomenuti, da su kostanim i neuromuskularnim
problemima, pridodane internisticke tegobe kardivaskularnog sustava.

Do dolaska fizioterapeuta u rehabilitaciju u kudi, pacijentica nije aktivno sudjelovala u nijednom obliku
terapije unazad 6 godina, osim povremenog odlaska u toplice.

Terapije u ku¢i, zapocete su s 15 dolazaka 2x tjedno.

Razgovorom, laganom mobilizacijom, manipulativnim tehnikama, reedukacijom pokreta i tonusa misic¢a,
te pokusajima izvodenja normalnih Sto aktivnijih pokreta, dobio se pravilniji feedback tijela, pokreta i
polozaja.

Nakon serije odradenih terapija, ostvario se cilj vertikalizacije i stajanja. Pacijentica uspijeva vertikalizirati
se iz sjedeceg, povisenog polozaja uz minimalnu asistenciju terapeuta. Samostalno stoji, korigira zdjelicu
i verbalno slijedi uputu o optereéenju, prijenosu tezine i susprotstavljanju sili tezi.

Zakljucak: Obzirom na tesko oStecenje s progresivnim fazama pogorsanja i pridodanim tegobama,
zajednicka motiviranost i Zzelja ka ostvarenju ciljeva jedan su od presudnih faktora kvalitetne
rehabilitacije u kudi. Uzajamno povjerenje, dokazivanje i rezultati vrlo su vazna karika lanca u odnosu
.pacijent i fizioterapeut”. Ku¢na atmosfera dodatno predstavlja izazov terapeutu, koji se ve¢ ulaskom u
necije intimno okruzenje suocava i prilagodava svoj rad i radno okruzenje.



Kljucne rijeci: neurorehabilitacija; normalan pokret; motivacija; komunikacija
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Abstract

Introduction: Neurology and neurological rehabilitation is a field that is very present in the community,
but still unexplored. It requires patience, comprehensiveness, good assessment, plan, treatment and
finally, proper evaluation.

Aim of the paper: A case report of infantile spastic tetraparesis, i.e. the most severe form of cerebral
palsy. Confronting a physiotherapist with a difficult initial and progressive condition raises the question
of approach, assessment and quality intervention. With targeted, specific and dosed interventions, we
can show, and also prove, that small steps and the building of normal movements, as much as possible,
can achieve great results that further lead to the achievement of some important goals, and that
physiotherapy in the home of some such difficult patients is not nowadays left only to techniques for
maintaining the condition and avoiding further complications.

Case description: A female patient, born in 2000, with spastic tetraparesis and neuromuscular lumbar
scoliosis. Born two months before term from a multiple pregnancy. As a neuro-risk child in the
developmental physiotherapy system from the earliest days. She manages to master basic motor
activities and, with difficulty but successfully, she can stand up and walk compensatorily with the help of
an aid or another person.

At the age of 6, she experiences a serious traffic accident, where she has unrecognized damage to her
left femur and consequently her hip and pelvis. Over time, she finds it harder to stand and stand, and
walks less and less. Months after the injury, a corrective osteotomy of the proximal femur and pelvis is
performed. In the following years, many more procedures were performed, including achilotenoplasty,
arthrodesis of the ankles and feet, but without the possibility of active standing up. It should be noted
that in addition to the bone and neuromuscular problems, she also has internal problems with the
cardiovascular system.

Until the arrival of the physiotherapist for rehabilitation at home, the patient had not actively
participated in any form of therapy for the past 6 years, except for occasional visits to the spa.

Therapies at home began with 15 visits twice a week.

Through conversation, light mobilization, manipulative techniques, reeducation of movement and
muscle tone, and attempts to perform normal, as active movements as possible, more correct feedback
of the body, movement and position was obtained.

After a series of therapies, the goal of verticalization and standing was achieved. The patient manages
to verticalize from a sitting, elevated position with minimal assistance from the therapist. She stands
independently, corrects her pelvis and verbally follows instructions on loading, weight transfer and



resistance to gravity.

Conclusion: Given the severe impairment with progressive stages of deterioration and added
difficulties, shared motivation and desire to achieve goals are one of the crucial factors of quality
rehabilitation at home. Mutual trust, proof and results are a very important link in the chain in the
relationship "patient and physiotherapist”. The home atmosphere additionally presents a challenge to
the therapist, who, by entering someone's intimate environment, faces and adapts his work and working
environment.

Keywords: neurorehabilitation; normal movement; motivation; communication
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Uvod: Kod pacijentkinje je nakon operacije tumora parotidne Zlezde dosSlo do Pareze N. Facialis-a
perifernog porekla. Od objektivnih simptoma prisutni su asimetrija lica, asimetrija otvorenosti ociju,
osmeha, obraza, izgovaranja vokala, smanjena pokretljivost vrata. Od subjektivnih simptoma prisutni su:
bol u vratu, utrnulost desne strane lica i donje vilice, osec¢aj pecenja duz putanje medijalne grane
facialis-a, osecaj”zvonjenja” u desnom uvetu, bezvoljnost i nezadovoljstvo trenutnom situacijom.

Cilj rada: Da se prate efekti primene pojedinih komplementarnih tehnika, koje su primenjivane pri kraju
fizikalne terapije, i posle zavrSetka fizikalne terapije.

Opis slucaja: Fizioterapeut je u tretmanu primenjivao: mekotkivne tehnike Fascia bodywork (zona
oziljka, restrikcija u zoni oko TMZ i oka - trajanje 15 minuta), kraniosakralna terapija (“ear-pull”,
diapragma oris, svaki 2-3 put platizma i TMZ — trajanje po hvatu 2 minuta). TKM — akupresura (ST 2, St 4,
GV 26, GB 14, Jia Cheng Jiang tacka, Tai Jang tacka, svaka tacka je pritiskana u trajanju od 60 sekundi),
kineziotejping (aplikovane su funkcionalne korektivne aplikacije na svaki 6-ti dan uz 1 dan pauze),
zvucna viljuska — 72Hz, ukljucena u terapiju 30 dana od pocetka terapije(oziljno tkivo i zona adhezija-
svaka tacka po 3 puta), lyapko bockavi aplikator-valjak za lice(oziljak 5 minuta i zona adhezije 5 minuta.
Efekti koje primenjene tehnike izazivaju su mobilizacija mekih tkiva i tretman oziljaka i priraslica,
poboljsanje cirkulacije, stimulacija n. facialisa preko odgovaraju¢ih akupresurnih tacaka, vibracije
zvu¢nom viljuskom za razmeksanje oziljnog tkiva, bockavi valjak za stimulaciju nerva i poboljsanje
cirkulacije u tretiranoj zoni. Trajanje tretmana-40 minuta. Dinamika tretmana: 14 dana — 4x nedeljno,
45dana - 3x nedeljno, 30 dana — 2x nedeljno.

Rezultati: Video zapis pre pocetka i nakon zavrSetka komplementarnih tehnika pokazuje poboljsanje
stanja pacijentkninje. Nakon svakog tretmana stepen bolova i utrnulosti je bio manji, pacijentkinji je bilo
lakse da govori, pokretljivost vrata se povecavala, oziljno tkivo je razmeksavalo, a zona oziljka postajala
sve manje primetna.

Zakljucak: Primena razlic¢itih komplementarnih tehnika kojima se deluje na oslobadjanje mekotkivnih
restrikcija, razmeksavanje oziljaka, smanjenje bola i utrnulosti, poboljsanje cirkulacije u zoni n. facialisa
kod ove pacijentkinje su doveli do potpunog oporavka kod povrede n. facialisa.

Kljucne reci: n. facialis, Kinezio-tejping, fascia bodywork, adhezije, akupresura, zvuc¢na viljuska,
kraniosakralna terapija, lyapko valjak za lice
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Introduction: In the patient, Paresis of the facial nerve of peripheral origin occurred after surgery for a
tumor of the parotid gland. Objective symptoms include asymmetry of the face, asymmetry of the
opening of the eyes, smile, cheeks, pronunciation of vocals, reduced mobility of the neck. Subjective
symptoms include: pain in the neck, numbness of the right side of the face and lower jaw, a burning
sensation along the path of the medial branch of the facialis, a "ringing" sensation in the right ear,
listlessness and dissatisfaction with the current situation.

The aim of the work: To monitor the effects of the application of certain complementary techniques,
which were applied at the end of the physical therapy, and after the end of the physical therapy.

Case description: In the treatment, the physiotherapist applied: soft tissue techniques, Fascia bodywork
(scar zone, restriction in the area around the TMJ and the eye - duration 15 minutes), craniosacral
therapy ("ear-pull", diaphragm oris, every 2-3 times platysma and TMJ - duration per grip 2 minutes).
TCM - acupressure (ST 2, St 4, GV 26, GB 14, Jia Cheng Jiang point, Tai Yang point, each point was
pressed for 60 seconds), kinesio taping (functional corrective applications were applied every 6 days
with 1 day break), tuning fork - 72Hz, included in the therapy 30 days from the start of the therapy (scar
tissue and adhesion zone - each point 3 times), lyapko needle applicator-roller for the face (scar 5
minutes and adhesion zone 5 minutes. The effects caused by the applied techniques are the
mobilization of soft tissues and the treatment of scars and adhesions, improvement of circulation,
stimulation of the facial nerve through appropriate acupressure points, vibrations with a tuning fork to
soften scar tissue, a needle roller to stimulate nerves and improve circulation in the treated area.
Treatment duration-40 minutes. Treatment dynamics: 14 days — 4x per week, 45 days - 3x per week, 30
days - 2x per week.

Results: The video before the start and after the completion of the complementary techniques shows
the improvement of the patient's condition. After each treatment, the degree of pain and numbness was
lower, it was easier for the patient to speak, the mobility of the neck increased, the scar tissue softened,



and the scar zone became less and less noticeable.

Conclusion: The application of various complementary techniques that act on the release of soft tissue
restrictions, softening of scars, reduction of pain and numbness, improvement of circulation in the zone
of n. facialis in this patient led to a complete recovery of the n. facials.

Key words: n. facialis, Kinesio-taping, fascia bodywork, adhesions, acupressure, tuning fork, craniosacral
therapy, lyapko facial roller
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Svaki korak je vazan - fizioterapijski pristup kod periferne arterijske
bolesti
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Uvod: Periferna arterijska bolest (PAB) nedovoljno je prepoznata, kao bolest i kao ¢imbenik ukupnog
kardiovaskularnog rizika. Procjenjuje se da vise od 230 milijuna ljudi u svijetu boluje od PAB-a, a
prevalencija bolesti raste sa zivotnom dobi te prisutnos¢u ¢imbenika rizika kao $to su Selerna bolest,
arterijska hipertenzija, pusenje, dislipidemija i tjelesna neaktivnost. Pod pojmom PAB podrazumijevamo
suzavanje arterija ruku i nogu, do kojega, u vecini slucajeva, dolazi zbog ateroskleroze. Najcesdi
hodanja, uz ublazavanje simptoma nakon odmora. Posljedice bolesti uklju¢uju ogranicenu pokretljivost,
smanjenu kvalitetu Zzivota i funkcionalnu sposobnost te povecan rizik od velikih kardiovaskularnih
dogadaja. U suvremenom lijeCenju PAB-a naglasak se stavlja na multidisciplinarni pristup, pri cemu
fizikalna terapija zauzima vazno mjesto u sekundarnoj prevenciji, rehabilitaciji i konzervativhom lijecenju.
Pedobrahijalni indeks (ABI, od engl. ankle-brachial index) vazan je dijagnosticki pokazatelj periferne
arterijske bolesti i povezan je s povecanim rizikom kardiovaskularnog morbiditeta i mortaliteta.

Cilj: Prikazati znacaj fizioterapijskih postupaka usmjerenih na poboljsanje funkcionalnog kapaciteta,
unaprjedenje kvalitete Zivota osoba s perifernom arterijskom bole$¢u te smanjenje simptoma bolesti.
Vaznost fizikalne terapije u provodenju rehabilitacije osoba s perifernom arterijskom boles¢u ovisi o
samoj procjeni fizioterapeuta, a svi postupci koji se rade zahtijevaju specificna znanja, vjestine i iskustvo,
stoga fizioterapeuti moraju biti vrlo dobro educirani i osposobljeni.

Metode: Rad je temeljen na pregledu dostupne stru¢ne i znanstvene literature o ulozi fizioterapijskih
postupaka u rehabilitaciji osoba s perifernom arterijskom bolescu. Fizioterapijski program temelji se na
procjeni hodne sposobnosti, funkcionalnog statusa i prisutnosti ¢imbenika rizika. Fizioterapijska
procjena i intervencije ukljucuju procjenu simptoma, program hodanja, misi¢ne snage, ravnoteze, vjezbe
snage, aerobni trening, edukaciju o zdravim Zivotnim navikama te savjetovanje o vaznosti tjelesne
aktivnosti.

Rezultati: Nadzirani programi fizioterapijskog vjezbanja predstavljaju jednu od najucinkovitijih
intervencija u lijeCenju simptomatske periferne arterijske bolesti te znacajno povecavaju bezbolnu i
maksimalnu udaljenost hoda, poboljSavaju funkcionalnu sposobnost te pridonose smanjenju
subjektivnog osjecaja boli. Redovita tjelesna aktivnost doprinosi boljem kardiovaskularnom statusu,
kontroli ¢imbenika rizika i ukupnoj kvaliteti Zivota bolesnika s PAB-om. Kod bolesnika s perifernom
arterijskom bolescu, fizioterapeuti imaju klju¢nu ulogu, a svaki korak u rehabilitaciji ima svoju vaznost,
od rane procjene do pravodobne intervencije.

Zakljucak: Fizikalna terapija pruza skrb bolesnicima i nezaobilazan je dio multidisciplinarnog lijecenja
kod bolesnika s dijagnozom periferne arterijske bolesti. Individualizirani programi vjezbanja, rano
otkrivanje bolesti i edukacija bolesnika omogucuju ucinkovitu rehabilitaciju, smanjenje simptoma te
ocCuvanje funkcionalne neovisnosti. Svaki korak u rehabilitacijskom procesu vazan je za postizanje boljih



zdravstvenih ishoda i dugoro¢nu prevenciju komplikacija. Fizioterapeuti imaju vaznu ulogu u
multidisciplinarnom timu te svojim vjeStinama, stavovima i znanjem uvelike pridonose pri ocuvanju
kvalitete zivota bolesnika. Vrlo je vazno osvijestiti potrebu za sustavnim biljezenjem svih fizioterapijskih
postupaka kako bi se mogli pratiti pokazatelji kvalitete rada i prepoznatljivost fizioterapeuta kao vaznog
¢lana multidisciplinarnog rehabilitacijskog tima.

Kljucne rijeci: fizioterapija, periferna arterijska bolest, intermitentna klaudikacija, hodanje
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Introduction: Peripheral arterial disease (PAD) remains under-recognized, both as a disease entity and
as a major determinant of overall cardiovascular risk. It is estimated that more than 230 million people
worldwide are affected by PAD, with prevalence increasing with age and the presence of risk factors
such as diabetes mellitus, arterial hypertension, smoking, dyslipidaemia, and physical inactivity. PAD
refers to the narrowing of the arteries of the upper and lower extremities, most commonly as a result of
atherosclerosis. The most frequent symptom is intermittent claudication, characterized by pain, fatigue,
or discomfort in the muscles during walking, with relief following rest. The consequences of the disease
include reduced mobility, impaired quality of life, decreased functional capacity, and an increased risk of
major cardiovascular events. Contemporary management of PAD emphasizes a multidisciplinary
approach, in which physiotherapy plays a key role in secondary prevention, rehabilitation, and
conservative treatment. The ankle—brachial index (ABI) is an important diagnostic indicator of PAD and is
associated with an increased risk of cardiovascular morbidity and mortality.

Objective: To present the importance of physiotherapeutic interventions aimed at improving functional
capacity, enhancing quality of life in individuals with peripheral arterial disease, and reducing disease-



related symptoms. The role of physiotherapy in the rehabilitation of patients with PAD depends on
individual physiotherapeutic assessment. All interventions require specific knowledge, skills, and
experience; therefore, physiotherapists must be adequately trained and highly competent.

Methods: This paper is based on a review of available professional and scientific literature on the role
of physiotherapy interventions in the rehabilitation of individuals with PAD. The physiotherapy program
is based on an assessment of walking ability, functional status, and the presence of risk factors.
Physiotherapeutic assessment and interventions include: symptom evaluation, walking exercise
programs, assessment of muscle strength, balance evaluation, resistance training, aerobic training,
education on healthy lifestyle habits and counselling on the importance of physical activity.

Results: Supervised physiotherapy exercise programs represent one of the most effective interventions
for the treatment of symptomatic peripheral arterial disease. They significantly increase pain-free and
maximal walking distance, improve functional capacity, and contribute to reducing the subjective
perception of pain. Regular physical activity improves cardiovascular status, supports risk factor control,
and enhances overall quality of life in patients with PAD. Physiotherapists play a key role in the
management of patients with PAD, and every step in the rehabilitation process—from early assessment
to timely intervention—is crucial.

Conclusion: Physiotherapy provides essential patient care and is an integral component of the
multidisciplinary management of individuals diagnosed with peripheral arterial disease. Individualized
exercise programs, early disease detection, and patient education enable effective rehabilitation,
symptom reduction, and preservation of functional independence. Every stage in the rehabilitation
process is important for achieving improved health outcomes and long-term prevention of
complications. Physiotherapists are vital members of the multidisciplinary team and significantly
contribute—through their skills, knowledge, and professional attitudes—to maintaining patients’ quality
of life. It is essential to recognize the need for systematic documentation of all physiotherapy
interventions to enable monitoring of quality indicators and to enhance the professional visibility and
recognition of physiotherapists as key members of the multidisciplinary rehabilitation team.

Keywords: physiotherapy, peripheral arterial disease, intermittent claudication, walking
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Sazetak:

Uvod: Amiotroficna lateralna skleroza(ALS) je progresivna neurodegenerativna bolest koja zahvaca
gornji i donji motoneuron, dovodeci do gubitka miSi¢éne snage, atrofije i spasticiteta. U fizioterapijskoj
praksi, Bobath koncept se tradicionalno veze uz stabilna neuroloska stanja (poput mozdanog udara), no
njegova primjena kod progresivnih bolesti poput ALS-a nudi jedinstven okvir za odrzavanje
funkcionalnosti kroz kontinuiranu prilagodbu posturalne kontrole.

Postupci: Ovaj pregledni rad analizira pregled literature i klinickih iskustava iz podrudja
neurorehabilitacije. U radu su koristeni relevantni stru¢ni i znanstveni izvori koji se odnose na primjenu
fizioterapijskih pristupa kod pacijenata s ALS-om, s naglaskom na posturalnu kontrolu i funkcionalnu
pokretljivost. Poseban naglasak stavljen je na klinicku primjenjivost Bobath koncepta u svakodnevnoj
praksi te prilagodbu intervencija ovisno o stadiju bolesti.

Prikaz teme: Sredidnji problem kod ALS-a je progresivni gubitak proksimalne stabilnosti, sto izravno
kompromitira distalnu pokretljivost, ali i vitalne funkcije. Bobath pristup koristi klju¢ne tocke kontrole
(glava, rameni obrug, zdjelica) kako bi se bolesniku olaksala kontrola nad tezistem tijela. Stabilizacijom
ramenog obruca direktno se potpomaze pomocna disna muskulatura, dok stabilizacija glave i vrata
olaksava procese zvakanja i gutanja, Cime se preventivno djeluje na aspiraciju. Umjesto izoliranog
jacanja misica, rad se fokusira na senzomotori¢ko ucenje; pacijent uci kako koristiti preostale motoricke
jedinice na najekonomicniji nacin. Poseban naglasak stavlja se na interdisciplinarnu suradnju s
logopedom i radnim terapeutom, kojom se kroz Bobathov princip energetske postede i optimalne
posturalne potpore minimizira patoloski zamor, osiguravajuci pacijentu preostalu energiju za vitalne
funkcije poput hranjenja i komunikacije. Edukacija obitelji o pravilnim hvatovima pri transferima
osigurava da pacijent ne dozivljava nagle promjene tonusa uzrokovane strahom ili nestabilnoscu.

Zakljucak: lako Bobath koncept ne mijenja tijek same bolesti, on esencijalno mijenja iskustvo pacijenta
s ALS-om. Kroz poboljsanje posturalne kontrole i smanjenja patoloskog tonusa, pacijentu se omogucuje
dulje razdoblje neovisnosti i znacajno manji intenzitet boli. Ovakav individualizirani, ljudski pristup
rehabilitaciji predstavlja klju¢nu nadopunu medikamentoznoj terapiji u odrzavanju kvalitete zivota. U
tom kontekstu Bobath koncept predstavlja vrijedan terapijski okvir u svakodnevnoj klinickoj praksi,
osobito u ranim i srednjim fazama bolesti.

Kljucne rijeci: ALS, Bobath koncept, neurorehabilitacija
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Application of the Bobath concept in neurorehabilitation of patients with
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Abstract:

Introduction: Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease that
affects upper and lower motor neurons, leading to loss of muscle strength, atrophy and spasticity. In
physiotherapy practice, the Bobath concept has traditionally been associated with stable neurological
conditions (such as stroke), but its application to progressive diseases such as ALS offers a unique
framework for maintaining functionality through continuous adaptation of postural control.

Methods: This review paper analyzes the literature review and clinical experiences in the field of
neurorehabilitation. The paper uses relevant professional and scientific sources related to the
application of physiotherapy approaches in patients with ALS, with an emphasis on postural control and
functional mobility. Special emphasis is placed on the clinical applicability of the Bobath concept in
everyday practice and the adaptation of interventions depending on the stage of the disease.

Topic overview: The central problem in ALS is the progressive loss of proximal stability, which directly
compromises distal mobility, but also vital functions. The Bobath approach uses key control points
(head, shoulder girdle, pelvis) to facilitate the patient's control over the body's center of gravity.
Stabilization of the shoulder girdle directly supports the accessory respiratory muscles, while
stabilization of the head and neck facilitates the processes of chewing and swallowing, thereby
preventing aspiration. Instead of isolated muscle strengthening, the work focuses on sensorimotor
learning; the patient learns how to use the remaining motor units in the most economical way. Special
emphasis is placed on interdisciplinary cooperation with the speech therapist and occupational
therapist, which, through the Bobath principle of energy conservation and optimal postural support,
minimizes pathological fatigue, ensuring the patient has remaining energy for vital functions such as
feeding and communication. Educating the family on proper grips during transfers ensures that the
patient does not experience sudden changes in tone caused by fear or instability.

Conclusion: Although the Bobath concept does not change the course of the disease itself, it
fundamentally changes the experience of the patient with ALS. By improving postural control and
reducing pathological tone, the patient is enabled to have a longer period of independence and
significantly less pain. This individualized, human approach to rehabilitation represents a key
complement to drug therapy in maintaining quality of life. In this context, the Bobath concept
represents a valuable therapeutic framework in everyday clinical practice, especially in the early and
middle stages of the disease.
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Klinicki voden digitalni kontinuitet skrbi u misi¢éno-kostanoj
rehabilitaciji: PhysioAide kao koncept podrske adherenciji,
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Pregledni rad
Sazetak

Uvod: Misi¢no-kostana stanja vodeci su uzrok nesposobnosti, a terapijsko vjezbanje temelj je
konzervativnog lijeCenja. Ucinak vjeZbanja ovisi o adherenciji, koja opada nakon izlaska iz ordinacije.
Kroni¢na bol u vratu Cest je i skup primjer takvog stanja koje se lijeci prvenstveno vjezbanjem te dobro
ilustrira problem adherencije i kontinuiteta skrbi.

Postupci: Proveden je narativni pregled recentne literature (PubMed, Scopus) o nacinima provedbe
vjezbanja, odnosno nadziranom radu u ordinaciji, ku¢nim programima i telerehabilitaciji u stvarnom
vremenu, o adherenciji te o senzorima, racunalnom vidu i umjetnoj inteligiji u procjeni pokreta. Nalazi su
prikazani opisno, uz navodenje razine dokaza. Brojcani ucinci navode se samo kada ih potvrduje
provjeren izvor.

Prikaz teme: Nadzirani programi daju brze, klinicki znacajne kratkorocne dobitke, ali su ograniceni
troskom, putovanjem i rasporedom. Kuéni programi povecavaju dostupnost, no adherencija opada
tijekom mjeseci. Telerehabilitacija postize ishode usporedive s radom uzivo, uz sli¢nu ili bolju prisutnost i
adherenciju te visoko zadovoljstvo pacijenata. Racunalni vid bez markera omogucuje objektivnu
povratnu informaciju o pokretu kod kuce i pokazao je dobro slaganje s referentnim sustavima za opseg
pokreta, no klinicka zrelost ostaje ograniCena i takvi alati trebaju biti pomocni, uz odgovornost
fizioterapeuta. Na temelju tih dokaza prikazuje se PhysioAide, klinicki voden koncept koji povezuje
aplikaciju za pacijenta i terapeutski portal radi personaliziranih programa, podsjetnika, strukturiranog
biljezenja boli i zamora, prikaza napretka, sigurne komunikacije i neobavezne kasnije povratne
informacije racunalnim vidom. Koncept se razvija u skladu s GDPR-om, smjernicama Svjetske
zdravstvene organizacije o umjetnoj inteligenciji i Aktom Europske unije o umjetnoj inteligenciji.

Zakljucak: Adherencija i kontinuitet skrbi, a ne mjesto provedbe vjezbanja, odreduju ishod
konzervativne misi¢éno-kostane skrbi, sto kroni¢na bol u vratu dobro ilustrira. PhysioAide objedinjuje
navedene elemente u klinicki voden koncept digitalnog kontinuiteta skrbi. Rije¢ je o konceptu u razvoju,
a ne o klinicki validiranoj intervenciji. Potrebna su postupna istrazivanja upotrebljivosti, izvedivosti,
sigurnosti i u¢inkovitosti.

Kljucne rijeci: telerehabilitacija; kroni¢na bol u vratu; adherencija vjezbanju; racunalni vid; procjena
pokreta; umjetna inteligencija; kontinuitet skrbi
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Abstract

Introduction: Musculoskeletal conditions are a leading cause of disability, and exercise therapy is the
core conservative treatment. Its effect depends on adherence, which falls once the patient leaves the
clinic. Chronic neck pain is a common and costly example of such a condition, managed mainly with
exercise, and it illustrates the problem of adherence and continuity of care.

Procedure: A narrative review of recent literature (PubMed, Scopus) was conducted on exercise delivery
modes, namely supervised clinic exercise, unsupervised home programmes and real-time
telerehabilitation, on adherence, and on sensors, computer vision and artificial intelligence in movement
assessment. Findings are reported qualitatively, with the certainty of evidence stated. Numerical effects
are given only where a verifiable source supports them.

Overview: Supervised programmes produce rapid, clinically meaningful short-term gains but are
constrained by cost, travel and scheduling. Home programmes increase access, but adherence declines
over months. Telerehabilitation reaches outcomes comparable to in-person care, with similar or better
attendance and adherence and high patient satisfaction. Markerless computer vision enables objective



home movement feedback and has shown good agreement with reference systems for range of motion,
although clinical maturity remains limited and such tools should stay assistive, with the physiotherapist
responsible for interpretation. On this basis we describe PhysioAide, a clinician-led concept that
connects a patient application and a therapist portal to deliver personalised programmes, reminders,
structured pain and fatigue reporting, progress display, secure communication and optional later-stage
computer-vision feedback. The concept is being developed in accordance with the GDPR, the World
Health Organization guidance on artificial intelligence, and the European Union Artificial Intelligence
Act.

Conclusion: Adherence and continuity of care, rather than the location of exercise, determine the
outcome of conservative musculoskeletal care, as chronic neck pain illustrates. PhysioAide brings these
elements into a clinician-led concept for digital continuity of care. It is a concept under development
and not a clinically validated intervention. Staged research on usability, feasibility, safety and
effectiveness is required.

Keywords: telerehabilitation; chronic neck pain; exercise adherence; computer vision; movement
assessment; artificial intelligence; continuity of care
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Uvod: Umjetna inteligencija (Al) sve se ceSée uvodi u sustave zdravstvene i socijalne skrbi, osobito u
ustanovama za dugotrajnu skrb i domovima za starije osobe, gdje djelatnici svakodnevno osiguravaju
sigurnost, kontinuitet skrbi i oCuvanje dostojanstva korisnika. U takvim okruzenjima prisutni su brojni
izazovi — povecan broj korisnika s kompleksnim potrebama, nedostatak kadra te znacajno
administrativno opterecenje.

Postupci: Rad je izraden kao pregled dostupne literature i prikaz iskustava primjene integriranog
sustava umjetne inteligencije u ustanovi za dugotrajnu skrb, s posebnim naglaskom na moguénosti
primjene umjetne inteligencije u povecanju sigurnosti korisnika, smanjenju administrativnog
opterecenja i unapredenju organizacije rada zdravstvenih djelatnika.

Prikaz teme: Strucnjaci razlicitih profila, ukljucujuc¢i medicinske sestre, njegovatelje, socijalne radnike i
druge clanove multidisciplinarnog tima, svakodnevno donose odluke u vremenski ograni¢enim i
potencijalno rizi¢nim situacijama. U tom kontekstu primjena umjetne inteligencije otvara vazno pitanje:
predstavlja li ona podrsku stru¢njacima u skrbi ili dodatni oblik nadzora nad njihovim radom?

U radu se prikazuje iskustvo primjene integriranog sustava umjetne inteligencije koji omogucuje
pracenje sigurnosti korisnika bez koristenja klasi¢nih kamera i videozapisa. Sustav se temelji na analizi
pokreta, obrazaca ponasanja i promjena funkcionalnog statusa korisnika te prepoznaje rizicne situacije
poput padova, smanjene aktivnosti ili odstupanja od uobicajenih dnevnih obrazaca. Na taj nacin
omogucuje se kontinuirano pracenje sigurnosti uz minimalno narusavanje privatnosti korisnika.

Za strucnjake u skrbi ovakav sustav predstavlja alat profesionalne podrske. Automatizirano prikupljanje i
strukturiranje podataka, kao i pravovremena upozorenja, doprinose smanjenju administrativnog
opterecenja, sigurnijem donosenju odluka i boljoj organizaciji rada, ¢ime se otvara prostor za ono sto je
u skrbi najvaznije — neposredan rad s korisnikom, komunikaciju i izgradnju odnosa.

Zakljucak: S etickog aspekta umjetna inteligencija ne zamjenjuje profesionalnu prosudbu, ve¢ ju
nadopunjuje. Sustav je osmisljen kao podrSka stru¢njacima, uz naglasak na zastiti privatnosti,
dostojanstva i autonomije korisnika. Zaklju¢no, umjetna inteligencija u sustavima dugotrajne skrbi ne
treba biti promatrana kao sredstvo kontrole, ve¢ kao odgovoran i koristan saveznik koji podupire
stru¢njake, povecava sigurnost korisnika i doprinosi kvaliteti skrbi, osobito u trenucima kada neposredni
nadzor nije moguc.

Kljucne rijeci: umjetna inteligencija, dugotrajna skrb, sigurnost korisnika, privatnost, profesionalna
podrska.
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Introduction: Artificial intelligence (Al) is increasingly being introduced into healthcare and social care
systems, particularly in long-term care institutions and nursing homes, where professionals ensure users'
safety, continuity of care and preservation of dignity on a daily basis. Such environments face numerous
challenges, including an increasing number of users with complex needs, workforce shortages and
significant administrative burden.

Procedures: This review paper is based on an analysis of the available literature and the presentation of
experiences related to the implementation of an integrated artificial intelligence system in a long-term
care institution, with particular emphasis on its role in improving user safety, reducing administrative
workload and supporting healthcare professionals in their daily work.

Overview: Healthcare professionals from different disciplines, including nurses, caregivers, social
workers and other members of the multidisciplinary team, often make decisions in time-limited and
potentially risky situations. In this context, the implementation of artificial intelligence raises an
important question: does it represent support for professionals in care or an additional form of
supervision over their work?

The paper presents the experience of implementing an integrated artificial intelligence system that
enables monitoring of users' safety without the use of conventional cameras or video recordings. The
system is based on the analysis of movement, behavioural patterns and changes in users' functional
status, enabling the recognition of risky situations such as falls, reduced activity and deviations from
usual daily patterns. This approach allows continuous monitoring while ensuring minimal intrusion into



users' privacy.

For healthcare professionals, such a system represents a valuable tool of professional support.
Automated data collection and structuring, together with timely alerts, contribute to reducing
administrative burden, improving decision-making and enhancing work organisation, thereby creating
more time for direct care, communication and relationship building with users.

Conclusion: From an ethical perspective, artificial intelligence does not replace professional judgement
but complements it. The system is designed as support for professionals, with particular emphasis on
protecting users' privacy, dignity and autonomy. In conclusion, artificial intelligence in long-term care
should not be perceived as a means of control, but rather as a responsible and useful ally that supports
professionals, increases user safety and contributes to the quality of care, especially in situations where
direct supervision is not possible.

Keywords: artificial intelligence, long-term care, user safety, privacy, professional support.
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Uvod: Rehabilitacija pacijenata nakon totalne endoproteze kuka predstavlja poseban fizioterapijski
izazov kada je pracena opseznim neuroloskim i ortopedskim komorbiditetima. Emmett tehnika je
neuromuskularna terapija koja primjenom laganog pritiska na specificne tocke (Emmett tocke) ima cilj
brzu modulaciju neuromuskularnog odgovora, smanjenje boli i opustanje misi¢nih fascija.

Cilj rada: Prikazati ucinkovitost kombiniranog pristupa Emmett tehnike i individualno prilagodene
kineziterapije na smanjenje boli, povecanje opsega pokreta, poboljSanje dinamike hoda i stabilnosti
pacijentice nakon TEP kuka.

Prikaz slucaja: Pacijentica dobi 65.god primljena u postupak fizikalne terapije u kuéi mjesec dana nakon
operativnog zahvata TEP desnog kuka. Anamneza pokazuje opseznu povijest bolesti na desnoj strani
tijela. Op. kraljeznice interlaminektomija L4-S1 2005.god uz gubitak osjeta duz lateralne strane desnog
stopala, parcijalna ruptura meniska desnog koljena, 2023.god, Op trimaleolarnog prijeloma desnog
gleznja 2023.god, lezija n.tibialis dex. Postraumatica. Status: hipotrofija pelvitrohanterne muskulature
desno, hipotrofija desne potkoljenice, nemoguénost podizanja palca desne noge. Palpatorno snizen
tonus desne potkoljenice i natkoljenice uz prisutnu napetost stabilizatora trupa i lijeve noge.
Nestabilnost hoda, pacijentica navodi zapinjanje noge o podlogu te osjec¢aj propadanja desne noge.
Podizanje iz sjedeeg polozaja zahtijeva aktivnost gornjih ekstremiteta i ortopedskih pomagala. Inicijalni
test za funkcionalnu pokretljivost TUK iznosio je 24.15 sekundi, a goniometrija desnog kuka pokazala je
fleksiju 75°, abdukciju 20°, ekstenziju 0°. Subjektivni osjecaj boli na Vizualno analognoj skali VAS 6.
Provedeno je ukupno 8 Emmett tretmana kroz vremenski period od1 5 fizioterapijskih dolazaka (1,5mj).
Ucestalost dolazaka 3x tjedno. Emmett tretmani 2x tjedno. Izmedu tretmana pacijentica je radila
individualno prilagodenu kineziterapiju. Cilj tretmana je bio aktivirati pelvitrohanternu muskulaturu,
pokretljivost potkoljenice , gleznja te potaknuti bolju neuromuskularnu aktivaciju stopala uz stabilizaciju
kuka i kraljeznice. Nakon provedenih Emmett tretmana kod pacijentice je zabiljezen znacajan napredak
na svim poljima uz potpuni nestanak boli do vra¢anje normalne funkcionalne pokretljivosti: TUK test
10,01sec, VAS 0, goniometrija desnog kuka; fleksija 100, abdukcija 40, ekstenzija 10.

Zakljucak: Emmett terapija se pokazala kao idealna primarna metoda, koja je smanjila bol i blokadu
pokreta dok su individualne vjezbe ucvrstile napredak ,poveéale misi¢ni tonus te omogucile potpuni
funkcionalni povratak svakodnevnim aktivnostima.

Kljucne rijeci: Emmett tehnika, TEP kuka, n tibialis, TUK test, goniometrija, prikaz slucaja
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Introduction: Rehabilitation of patients after total hip arthroplasty (THA) represents a particular
physiotherapeutic challenge, especially when accompanied by extensive neurological and orthopedic
comorbidities. The Emmett Technique is a neuromuscular therapy that uses gentle pressure on specific
points (Emmett points) to quickly modulate neuromuscular responses, reduce pain, and relax muscle
fascia.

Aim: To present the effectiveness of a combined approach using the Emmett Technique and individually
tailored kinesitherapy in reducing pain, increasing range of motion, and improving gait dynamics and
stability in a female patient after THA.

Case Presentation: A 65-year-old female patient was admitted to home-based physical therapy one
month after right hip THA surgery. Medical history revealed extensive pathology on the right side of the
body: lumbar spine surgery (interlaminectomy L4-S1, 2005) with sensory loss along the lateral side of
the right foot; partial meniscus rupture of the right knee (2023); trimaleolar fracture of the right ankle
(2023); and post-traumatic lesion of the right tibial nerve. Clinical status: hypotrophy of the
pelvitrochanteric muscles and right lower leg, inability to lift the right big toe, decreased muscle tone of
the right thigh and lower leg, and increased tension of trunk and left leg stabilizers. The patient
exhibited gait instability, reported tripping and a sensation of the right leg “giving way.” Rising from a
seated position required upper limb support and orthopedic aids. Initial functional mobility test (Timed
Up and Go — TUG) was 24.15 seconds; right hip goniometry showed flexion 75°, abduction 20°,
extension 0° subjective pain level on the Visual Analogue Scale (VAS): 6. A total of eight Emmett
treatments were conducted over 15 physiotherapy sessions (1.5 months). Therapy frequency was three
times per week, with Emmett treatments twice weekly. Between sessions, the patient performed
individually tailored kinesitherapy exercises. The goal was to activate the pelvitrochanteric muscles,
improve mobility of the lower leg and ankle, and enhance neuromuscular activation of the foot while
stabilizing the hip and spine. After the Emmett treatments, the patient showed significant improvement
in all parameters, with complete pain relief and restoration of normal functional mobility: TUG test —
10.01 seconds; VAS — 0; right hip goniometry: flexion 100°, abduction 40°, extension 10°.



Conclusion: The Emmett Technique proved to be an ideal primary method for reducing pain and
movement restriction, while individualized exercise therapy consolidated progress, increased muscle
tone, and enabled full functional recovery and return to daily activities.

Keywords: Emmett Technique, total hip arthroplasty, tibial nerve, TUG test, goniometry, case report
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Uvod: Spinalna miSi¢na atrofija nasljedna je neuromuskularna bolest koju karakterizira progresivho
propadanje motornih neurona u prednjim rogovima kraljezni¢ne mozdine, $to dovodi do slabosti i
atrofije skeletnih misica. Bolest je najcesce uzrokovana mutacijom gena SMN1, $to rezultira smanjenom
proizvodnjom proteina neophodnog za normalno funkcioniranje motornih neurona.

Klinicka slika SMA varira ovisno o tipu bolesti, a uklju¢uje miSi¢nu slabost, smanjeni misi¢ni tonus te
poteskoce s kretanjem, disanjem i gutanjem. Tezina simptoma krece se od blagih do teskih oblika koji se
javljaju u ranom djetinjstvu. Dijagnoza se postavlja genetskim testiranjem, dok terapijski pristup
obuhvaca farmakolosko lijecenje, respiratornu potporu i fizikalnu terapiju.

Cilj rada: Cilj je ovog rada prikazati i analizirati proces fizikalne terapije u kuénim uvjetima kod
pacijentice s atipicnom spinalnom misiénom atrofijom, s naglaskom na individualizirani terapijski
pristup. Rad ima za svrhu procijeniti ucinkovitost primijenjenih fizioterapijskih postupaka u ocuvanju
funkcionalnih sposobnosti, prevenciji komplikacija te poboljsanju kvalitete Zivota pacijentice. Takoder,
cilj je istaknuti vaznost kontinuirane terapije, edukacije i prilagodbe intervencija svakodnevnom
okruzenju pacijentice.

Opis slucaja: Pacijentica u dobi od 26 godina, zaposlena kao socijalna radnica, boluje od atipicnog
oblika SMA koji je dijagnosticiran tijekom adolescencije nakon postupne pojave motorickih poteskoda.
Fizioterapijska procjena i inicijalni pregled obuhvatili su standardizirane mjerne instrumente. Manualni
misi¢ni test (MMT) ukazao je na izrazenu misi¢énu hipotoniju i generaliziranu atrofiju, uz ocjenu 1 na
gornjim ekstremitetima (minimalna misi¢na kontrakcija bez palpatornog pomaka) i ocjenu 0 na donjim
ekstremitetima. Evaluirane su i fiksne zglobne kontrakture, dominantno izrazene u podrudju Saka,
kukova i koljena. Barthelov indeks iznosio je 0 bodova u svim kategorijama, $to indicira potpunu
funkcionalnu ovisnost i nuznost koristenja usluga osobnog asistenta. Respiratorna funkcija bolesnice
bila je u potpunosti klinicki ocuvana. Terapijski program u kuénom okruzenju obuhvaéao je
kineziterapiju (pasivne i aktivno potpomognute vjezbe), ciljano istezanje (stretching) i mobilizaciju
zglobova radi ublazavanja kontraktura, respiratorni trening za ocuvanje vitalnog kapaciteta pluca te
transkutanu elektri¢nu ziv€anu stimulaciju (TENS) u svrhu kontrole kroni¢ne boli.

Rezultati: Izrazito visoka motivacija pacijentice i kontinuirani, svakodnevnna fizioterapija doveli su do
znacajnih funkcionalnih rezultata. Metodom goniometrije utvrdeno je objektivho poveéanje opsega
pokreta (ROM) u zglobovima Sake. Ostvareni motoricki napredak omogudio je bolesnici aktivno i
samostalno koriStenje prstiju za pisanje i upravljanje laptopom i mobitelom, ¢ime je uspjesno ocuvan
njezin profesionalni, intelektualni i socijalni angazman.

Zakljucak: Prikazani slucaj potvrduje kako fizikalna terapija u kuénim uvjetima ima klju¢nu ulogu u
ocuvanju funkcionalnih sposobnosti, ublazavanju simptoma i unaprjedenju kvalitete Zivota pacijentice.



Individualizirani terapijski pristup, usmjeren na specificne potrebe i mogucnosti pacijentice, uz redovitu
evaluaciju i prilagodbu kineziterapijskih i ostalih fizioterapijskih postupaka, pokazao se presudnim za
postizanje i odrzavanje pozitivnih ishoda. Zaklju¢no, kontinuirana fizikalna terapija u ku¢nom okruzenju
predstavlja neizostavan segment dugorocne skrbi za osobe oboljele od spinalne misi¢éne atrofije te
izravno pridonosi oCuvanju njihove maksimalno moguée funkcionalne neovisnosti.

Kljucne rijeci: Spinalna misi¢na atrofija, rehabilitacija, fizioterapijski postupci.
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Introduction: Spinal muscular atrophy (SMA) is an inherited neuromuscular disease characterized by



the progressive degeneration of motor neurons in the anterior horns of the spinal cord, leading to
weakness and atrophy of skeletal muscles. The disease is most commonly caused by a mutation in the
SMNT1 gene, resulting in reduced production of a protein essential for the normal functioning of motor
neurons.

The clinical presentation of SMA varies depending on the disease type and includes muscle weakness,
decreased muscle tone, and difficulties with movement, breathing, and swallowing. Symptom severity
ranges from mild to severe forms appearing in early childhood. Diagnosis is established through genetic
testing, while the therapeutic approach includes pharmacological treatment, respiratory support, and
physical therapy.

Aim of the Study: The aim of this paper is to present and analyze the process of physical therapy in a
home setting for a patient with atypical spinal muscular atrophy, with an emphasis on an individualized
therapeutic approach. The purpose of the study is to evaluate the effectiveness of the applied
physiotherapy procedures in preserving functional abilities, preventing complications, and improving
the patient’s quality of life. Additionally, the study aims to highlight the importance of continuous
therapy, education, and the adaptation of interventions to the patient's everyday environment.

Case Description: The patient, a 26-year-old employed as a social worker, suffers from an atypical form
of SMA diagnosed during adolescence following the gradual onset of motor difficulties. The
physiotherapy assessment and initial examination included standardized measurement instruments.
Manual Muscle Testing (MMT) revealed pronounced muscle hypotonia and generalized atrophy, with a
score of 1 in the upper extremities (minimal muscle contraction without palpable movement) and a
score of 0 in the lower extremities. Fixed joint contractures were also evaluated, predominantly affecting
the hands, hips, and knees. The Barthel Index score was 0 points in all categories, indicating complete
functional dependence and the necessity of a personal assistant.

The patient’s respiratory function was completely clinically preserved. The home-based therapeutic
program included kinesitherapy (passive and active-assisted exercises), targeted stretching and joint
mobilization to alleviate contractures, respiratory training to preserve vital lung capacity, and
transcutaneous electrical nerve stimulation (TENS) for chronic pain management.

Results: The patient's exceptionally high motivation and continuous daily physiotherapy led to
significant functional outcomes. Goniometric assessment demonstrated an objective increase in the
range of motion (ROM) in the hand joints. The achieved motor improvement enabled the patient to
actively and independently use her fingers for writing and operating a laptop and mobile phone,
thereby successfully preserving her professional, intellectual, and social engagement.

Conclusion: The presented case confirms that home-based physical therapy plays a key role in
preserving functional abilities, alleviating symptoms, and improving the patient’'s quality of life. An
individualized therapeutic approach, focused on the patient’s specific needs and abilities, together with
regular evaluation and adaptation of kinesitherapy and other physiotherapy procedures, proved crucial
for achieving and maintaining positive outcomes.

In conclusion, continuous physical therapy in the home environment represents an indispensable
segment of long-term care for individuals with spinal muscular atrophy and directly contributes to
preserving their maximum possible functional independence.

Keywords: Spinal muscular atrophy, rehabilitation, physiotherapy procedures.



Sindrom iliotibijalne sveze
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Uvod: Sindrom iliotibijalne sveze jedan je od najces¢ih uzroka boli s vanjske strane koljena kod sportasa
i rekreativaca. Najcesée se javlja kod osoba koje Cesto izvode ponavljajuce pokrete fleksije i ekstenzije
koljena, posebno kod trkaca. Zbog svoje ucestalosti i utjecaja na sportske aktivnosti, ITBS predstavlja
vazan problem u sportskoj medicini i fizioterapiji.

Postupci: Za izradu rada koriStena je analiza strucne i znanstvene literature koja obraduje etiologiju,
dijagnostiku, lijeCenje i prevenciju sindroma iliotibijalne sveze. Prikupljeni podaci usporedeni su i
sintetizirani kako bi se prikazale najvaznije spoznaje o nastanku, klinickoj slici i rehabilitaciji ovog
sindroma.

Prikaz teme: Etiologija sindroma iliotibijalne sveze sastoji se od viSe faktora, a medu najces¢im
uzrocima istice se slabost glutealne muskulature koja ima vaznu ulogu u stabilizaciji kuka tijekom
kretanja. Simptomi ukljucuju ostru bol u podrudju lateralnog epikondila femura, osobito tijekom trcanja
i pri kretanju nizbrdo. Dijagnoza se postavlja na temelju anamneze, klinickog pregleda, specificnih
testova poput Nobelovog i Oberovog testa te dijagnostickih metoda kao Sto su ultrazvuk i magnetska
rezonanca. LijeCenje se primarno temelji na konzervativnom pristupu koji ukljucuje istezanje iliotibijalne
sveze, jacanje glutealnih misica i korekciju biomehanickih ¢imbenika.

Zakljucak: Sindrom iliotibijalne sveze Cesta je ozljeda kod trkaca i drugih sportasa, a njegovo
pravovremeno prepoznavanje i lije¢enje kljucni su za uspjeSan oporavak. Konzervativne metode lijecenja
u vedini slucajeva daju dobre rezultate, dok je kirursko lije¢enje rijetko potrebno. Redovito jacanje
stabilizacijske muskulature i primjena preventivnih mjera mogu znacajno smanijiti rizik od nastanka ovog
sindroma i omoguciti siguran povratak sportskim aktivnostima.

Kljucne rijeci: iliotibijalna sveza, lijecenje, terapija
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lliotibial band syndrome

Mihael Muslek, bacc. physioth.

Introduction: lliotibial band syndrome is one of the most common causes of pain on the outside of the
knee in athletes and recreational athletes. It most often occurs in people who frequently perform
repetitive knee flexion and extension movements, especially in runners. Due to its frequency and impact
on sports activities, ITBS represents an important problem in sports medicine and physiotherapy.



Methods: The paper was prepared by analyzing professional and scientific literature that deals with the
etiology, diagnosis, treatment and prevention of iliotibial band syndrome. The collected data were
compared and synthesized in order to present the most important findings on the occurrence, clinical
picture and rehabilitation of this syndrome.

Topic overview: The etiology of iliotibial band syndrome consists of several factors, and among the
most common causes, weakness of the gluteal muscles stands out, which play an important role in
stabilizing the hip during movement. Symptoms include sharp pain in the area of the lateral epicondyle
of the femur, especially during running and when moving downhill. Diagnosis is based on history,
clinical examination, specific tests such as Nobel and Ober tests, and diagnostic methods such as
ultrasound and magnetic resonance imaging. Treatment is primarily based on a conservative approach
that includes stretching the iliotibial band, strengthening the gluteal muscles, and correcting
biomechanical factors.

Conclusion: lliotibial band syndrome is a common injury in runners and other athletes, and its timely
recognition and treatment are key to successful recovery. Conservative treatment methods in most
cases give good results, while surgical treatment is rarely necessary. Regular strengthening of the
stabilizing muscles and the application of preventive measures can significantly reduce the risk of
developing this syndrome and enable a safe return to sports activities.

Keywords: iliotibial band, treatment, therapy



Uloga medicinske sestre mentorice u razvoju multidisciplinarnog
pristupa pacijentu: izazovi i perspektive suvremene zdravstvene skrbi

Tina Jeli¢-Balta, mag.med.tech.

Poliklinika Mediviva.
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Uvod: Suvremena zdravstvena skrb zahtijeva interprofesionalnu suradnju jer slozene potrebe pacijenata
traze uskladeno djelovanje vise struka (Rawlinson et al., 2021; Zumstein-Shaha & Grace, 2022; Horlait et
al, 2022). U tom procesu medicinske sestre imaju klju¢nu ulogu u koordinaciji skrbi, prijenosu
informacija i zagovaranju pacijenata, osobito kod kroni¢no bolesnih i kompleksnih slucajeva (Karam et
al, 2021; Alsari et al., 2024). Uloga medicinske sestre mentorice dodatno doprinosi razvoju klini¢kih
kompetencija, sigurnijem ukljucivanju u tim te primjeni dokazima utemeljene prakse (Agnel et al., 2025;
Martina et al, 2025). lako ucinci interprofesionalne suradnje na klinicke ishode nisu uvijek jednaki,
istrazivanja potvrduju poboljsanje procesa skrbi, komunikacije, jasno¢e uloga i iskustva pacijenata
(Bouton et al., 2023; Cadet et al., 2023; Davidson et al., 2022).

Postupci: Za ovaj pregledni rad prikladan je narativno-integrativni pregled literature s elementima
scoping pristupa. Srodni radovi najées¢e su pretrazivali baze MEDLINE/PubMed, CINAHL, Embase,
Scopus, Web of Science, PsycINFO i Cochrane, uz primjenu PRISMA ili PRISMA-ScR.

noou

Predlozena strategija ukljucuje klju¢ne rijeci: “nurse mentor”,

noou

nursing mentorship”, “interprofessional

collaboration”, “multidisciplinary team”, “patient-centered care”, “care coordination” i “evidence-based
practice”. Pretraga je ograni¢ena na engleski jezik.

Prikaz teme: Medicinska sestra mentorica povezuje klinicku praksu, edukaciju i timsku suradnju te
podupire primjenu dokazima utemeljene prakse, razvoj kompetencija i profesionalni rast djelatnika
(Agnel et al, 2025). U multidisciplinarnom timu sestrinski doprinos ukljuc¢uje koordinaciju skrbi,
komunikaciju, planiranje njege i osiguravanje kontinuiteta skrbi, Sto pacijenti s kroni¢nim bolestima
uglavnom dozivljavaju pozitivno (Karam et al., 2021; Alsari et al., 2024; Davidson et al., 2022).
Mentorstvo ima vaznu ulogu u razvoju suradnickih i komunikacijskih vjestina, a ucinkovitim se pokazuje
kombinacija edukacije, podrske tima i prakticnog rada (Slater & Herbert, 2023; Markowski et al., 2021).
Glavni izazovi ukljucuju nedostatak vremena i resursa, nejasne uloge, slabu komunikaciju i organizacijske
prepreke, koje mogu ograniciti doprinos medicinskih sestara u timskom odlucivanju (Rawlinson et al.,
2021; Horlait et al, 2022; Agnel et al., 2025). Razvoj se usmjerava prema formaliziranim mentorskim
programima, kontinuiranoj edukaciji mentora i veéoj organizacijskoj podrsci, Sto pridonosi boljim
ishodima za djelatnike i pacijente (Martina et al., 2025; Bornman & Louw, 2023).

Zakljucak: Medicinska sestra mentorica ima vaznu ulogu u razvoju multidisciplinarnog pristupa
pacijentu jer povezuje edukaciju, koordinaciju skrbi, profesionalno vodstvo i pacijentu usmjeren rad.
Dokazi upucuju da strukturirano mentorstvo i interprofesionalna suradnja poboljsavaju timsku
komunikaciju, kompetencije, iskustvo pacijenata i dio ishoda skrbi, ali uspjeh ovisi o vremenu, resursima,
organizacijskoj podrsci i smanjenju hijerarhijskih barijera (Rawlinson et al.,, 2021; Martina et al.,, 2025;
Alshehri et al., 2024).

Kljucne rijeci: mentorstvo u sestrinstvu, interprofesionalna suradnja, multidisciplinarni tim, skrb
usmjerena na pacijenta, koordinacija skrbi i praksa utemeljena na dokazima.
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The role of the nurse mentor in the development of a multidisciplinary
approach to the patient: challenges and perspectives of contemporary
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Introduction: Modern healthcare requires interprofessional collaboration because the complex needs
of patients require coordinated action from multiple professions (Rawlinson et al, 2021; Zumstein-
Shaha & Grace, 2022; Horlait et al., 2022). In this process, nurses play a key role in coordinating care,
transferring information and advocating for patients, especially in chronically ill and complex cases
(Karam et al, 2021; Alsari et al, 2024). The role of the nurse mentor further contributes to the
development of clinical competencies, safer inclusion in the team and the application of evidence-based
practice (Agnel et al., 2025; Martina et al., 2025). Although the effects of interprofessional collaboration



on clinical outcomes are not always equal, research confirms improvements in care processes,
communication, role clarity, and patient experience (Bouton et al., 2023; Cadet et al., 2023; Davidson et
al,, 2022).

Procedures: A narrative-integrative literature review with elements of the scoping approach is suitable
for this review. Related papers were most often searched in the databases MEDLINE/PubMed, CINAHL,
Embase, Scopus, Web of Science, PsycINFO and Cochrane, using PRISMA or PRISMA-ScR.

The proposed strategy includes the keywords: "nurse mentor"”, "nursing mentorship", "interprofessional
collaboration”, "multidisciplinary team”, "patient-centered care", "care coordination" and "evidence-

based practice". The search is limited to the English language.

Overview: The nurse mentor connects clinical practice, education and teamwork and supports the
application of evidence-based practice, competence development and professional growth of
employees (Agnel et al, 2025). In a multidisciplinary team, the nursing contribution includes care
coordination, communication, care planning and ensuring continuity of care, which patients with
chronic diseases mostly experience positively (Karam et al., 2021; Alsari et al., 2024; Davidson et al,
2022).

Mentoring plays an important role in the development of collaborative and communication skills, and
the combination of education, team support and practical work proves to be effective (Slater & Herbert,
2023; Markowski et al, 2021). The main challenges include lack of time and resources, unclear roles,
poor communication and organizational barriers, which can limit nurses' contribution to team decision-
making (Rawlinson et al., 2021; Horlait et al., 2022; Agnel et al., 2025). Development is directed towards
formalized mentoring programs, continuous education of mentors and greater organizational support,
which contributes to better outcomes for employees and patients (Martina et al, 2025; Bornman &
Louw, 2023).

Conclusion: The mentor nurse plays an important role in the development of a multidisciplinary
approach to the patient because it combines education, care coordination, professional leadership and
patient-oriented work. Evidence suggests that structured mentoring and interprofessional collaboration
improve team communication, competencies, patient experience, and some care outcomes, but success
depends on time, resources, organizational support, and reduction of hierarchical barriers (Rawlinson et
al., 2021; Martina et al.,, 2025; Alshehri et al., 2024).

Keywords: nursing mentoring, interprofessional collaboration, multidisciplinary team, patient-centered
care, care coordination, and evidence-based practice.



Kineziofobija kao prepreka funkcionalnom oporavku nakon preloma
kuka kod starije osobe: Prikaz slucaja interdisciplinarnog pristupa

Sandra Nisavi¢, diplomirana psiholoskinja

Emil Lukovi¢, specijalista primijenjene fizioterapije
JU Dom starih "Grabovac", Risan, Crna Gora
nisavic25sandra@gmail.com, nekk86@hotmail.com

Uvod: Padovi kod starijih osoba predstavljaju jedan od vodedih uzroka povreda, funkcionalnog pada i
gubitka samostalnosti. Prelom kuka cesto zahtijeva operativno lijecenje i dugotrajan proces oporavka.
Pored fizi¢kih posljedica, kod mnogih osoba razvija se strah od pokreta i strah od ponovnog pada, $to
moze znacajno usporiti rehabilitaciju i ograniciti povratak svakodnevnim aktivnostima. Savremeni
pristup rehabilitaciji zbog toga podrazumijeva interdisciplinarnu saradnju razlicitih stru¢njaka kako bi se
istovremeno odgovorilo na fizicke, psiholoske i socijalne potrebe korisnika.

Cilj rada: Prikazati znacaj interdisciplinarne saradnje fizioterapeuta i psihologa u prevazilazenju
kineziofobije i uspostavljanju funkcionalne samostalnosti kod starije osobe nakon operativnog lijecenja
preloma kuka.

Opis slucaja: Prikazana je korisnica stara 88 godina koja je nakon pada zadobila prelom kuka i
operativno je lije¢ena ugradnjom biartikularne endoproteze desnog kuka. Nakon otpusta iz ortopedske
bolnice primljena je u Dom starih radi nastavka rehabilitacije. Pri prijemu se kretala uz hodalicu sa Cetiri
oslonca uz izrazenu nesigurnost i usporen hod. Dominantan problem predstavljali su strah od pokreta i
strah od ponovnog pada. Fizioterapijski tretman obuhvatao je trening hoda, vjezbe ravnoteze i
funkcionalni trening ADZ, dok su psiholoske intervencije ukljucivale psihoedukaciju, rad na
katastrofi¢cnim mislima, postepenu izlozenost, relaksacione tehnike i motivacioni rad. Funkcionalni status
praten je primjenom TUG testa. Nakon priblizno dva mjeseca korisnica je samostalno hodala bez
pomagala unutar ustanove i uspjesno savladavala stepenice.

Zakljucak: Interdisciplinarna saradnja fizioterapeuta i psihologa znacajno je doprinijela prevazilazenju
kineziofobije, povecanju samostalnosti i poboljsanju kvaliteta zivota korisnice.

Kljucne rijeci: kineziofobija, prelom kuka, starije osobe, interdisciplinarni pristup, fizioterapija,
psiholoske intervencije, rehabilitacija
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adult: A case report of an interdisciplinary approach as a barrier to
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Introduction: Falls are among the leading causes of injuries, functional decline and loss of
independence in older adults. In addition to physical consequences, many patients develop fear of
movement and fear of falling, which may significantly delay rehabilitation.

Objective: To present the importance of interdisciplinary cooperation between a psychologist and a
physiotherapist in overcoming kinesiophobia and restoring functional independence after hip fracture.

Case report: An 88-year-old female patient sustained a hip fracture after a fall and underwent
biarticular hip endoprosthesis implantation. Following discharge from an orthopedic hospital, she was
admitted to a nursing home for continued rehabilitation. On admission she ambulated with a standard
walker, demonstrating marked insecurity, slow gait, fear of movement and fear of recurrent falls.
Physiotherapy included gait training, balance exercises and activities of daily living training.
Psychological interventions included psychoeducation, cognitive restructuring of catastrophic thoughts,
gradual exposure, relaxation techniques and motivational support. Functional status was monitored
using the Timed Up and Go (TUG) test. After approximately two months of interdisciplinary treatment,
the patient regained confidence, achieved independence in daily activities, walked independently within
the institution and successfully negotiated stairs.

Conclusion: Psychological factors may represent a significant barrier to functional recovery after hip
fracture. Interdisciplinary cooperation between psychologists and physiotherapists can substantially
contribute to overcoming kinesiophobia and improving independence and quality of life.

Keywords: kinesiophobia, hip fracture, older adults, interdisciplinary approach, physiotherapy,
psychological interventions, rehabilitation
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Uvod: Glavna funkcija limfnog sustava je da mozZe prenositi proteine i velike Cestice tvari iz tkivnog
prostora, od kojih se niti jedna ne moze otkloniti apsorpcijom direktno u krvne kapilare.

Limfedem je prekomjerno nakupljanje tekucine bogate proteinima u intersticiju koja uzrokuje kroni¢nu
upalu i ucestale fibroze zahvac¢enog tkiva. Limfedem dijelimo u primarni ili sekundarni, ovisno o uzroku
nastanka.

Timski (multidisciplinarni) pristup lijecenja limfedema temelji se na suradnji vise zdravstvenih djelatnika;
lijecnika, fizioterapeuta, medicinskih sestara, psihologa i ostalih stru¢njaka. Suradnja svih ¢lanova tima
rezultira ve¢om ucinkovitoséu samog lijecenja.

Kompletna dekongestivna fizioterapija neizostavna je metoda lijecenja limfedema.

Ciljevi kompletne dekongestivne fizioterapije su; samnjenje edema, prevencija fibroze tkiva, smanjenje
rizika od infekcije, oCuvanje funkcije ekstremiteta, prevencija pogorSanja limfedema i poboljsanje
kvalitete Zivota.

Kao primjer komplikacija uzrokovanih limfedemom navodimo pacijenticu, koja ima ucestalo ponavljanje
erzipela i celulitisa, kao posljedicu limfedema.

Cilj rada: Prikazati ulogu rucne limfne drenaze, kompresivnhog bandaziranja, terapijskih vjezbi, njege
koze i edukacije pacijeta u lijecenju limfedema.

Opis slucaja: Pacijentica koju ¢emo prikazati u radu, operirala je karcinom desne dojke (St.post
guadrantectomiam mammae dex.et dissect. axillae dex. 2020.), te posljedicno ima limfedem desne ruke.
Pregledom pacijentice odredili smo stadij limfedema, ucinili smo fizioterapijsku procijenu, te na temelju
procijene odredili fizioterapijski plan i ciljeve.

Kompletna dekongestivna terapija limfedema provedena je kroz intezivnu fazu (svakodnevno, radnim
danima, kroz 2 tjedna, odnosno 10 puta). Provodili smo ru¢nu limfnu drenazu, kompresivno
bandaziranje, terapijske vjezbe, njegu koze i edukaciju.

Mjerenjima i fotografiranjem pacijentice prije i nakon provedene intezivne terapije limfedema biljezimo
smanjenje limfedema, te pacijentica navodi subjektivho poboljsanje.

Cilj je kroz fazu odrzavanja, odrzati postignuti rezultat. Pacijenticu i clana obitelji educirali smo kako
provoditi bandaziranje, terapijske vjezbe i njegu koze.

Zakljucak: Kompletna dekongestivna fizioterapija standard je i temelj konzervativnog lijecenja
limfedema. Uspjesan ishod terapije zahtjeva redovito provodenje terapije, edukaciju i aktivno
sudjelovanje pacijenta.

Kljucne rijeci: limfedem, kompletna dekongestivna fizioterapija, karcinom dojke
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Introduction: The main function of the lymphatic system is to transport proteins and large particles
from the tissue space, none of which can be removed by direct absortion into the blood capillaries.
Lymphoedema is an excessive accumulation of protein- rich fluid in the interstitium , leading to chronic
inflammation and frequent fibrosis of the affected tissue. Lymphoedema is classified as primary or
secondary , depending on the underlying cause.

A multidisciplinary approach to treating lymphoedema is based on cooperation between several
healthcare professionals, including doctors, physioterapists, nurses, psychologists and other specialists.
Collaboration between all team memebers results in more effective treatment.

Complete decongestive physiotherapy is an indispensable method of treating lymphoedema. It is goals
to reduce edema prevent tissue fibrosis lower the risk of infection, preserve limb function, prevent
progression of lymphoedema and improve qualityof life. As an example of a complication of
lymphoedema, we describe a patient with recurrent erysipelas and cellulitis.

Objective: To present to role of manual lymphatic drainage, compression bandaging, therapeutic
exercises, skin care and patient education in the treatmant of lymphoedema.

Case despriction: The patient described in the paper underwent surgery for right breast cancer (St. Post
quadrantectomiam mammae dex. Et dissect axillae dex. 2020.) and subsequently developed
lymphoedema of the right arm. On examininig patient, we determined the stage of lymphoedema,
carried out a physiotherapy assessment, and based on the assessment, defined a physiotherapy plan
and goals.

Complete decongestive lymphoedema therapy was delivered in an intesive phase (every weekday for 2
weeks, a total of 10 sessions). We carried out manual lymphatic drainage, compression bandaging,
therapeutic exercises, skin care and education.

By measuring and photographing patient before and after intensive lymphoedema therapy, we
observed a reductuon in lymphoedema, and the patient reported subjective improvement. The arm is to
maintain the results achieved during the maintenance phase. We educated the patient, and a family
member in bandagingtherapeutic exercise, and skin care.

Conclusion: Complete decongestive physiotherapy is the standard and the basis of consertive
treatment of lymphoedema. A successful therapeutic outcome requires regular therapy, education and
the patients active participation.

Keywords: lymphoedema, complete decongestive physiotherapy, breast cancer
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Ciniti pokret moguéim - holisticki pristup funkciji u pedijatrijskoj
neurorehabilitaciji

Karolina Zupeti¢, prvostupnica fizioterapije, EBTA PT, Senior Bobath instruktor
Alma Curtovi¢, prvostupnica fizioterapije, EBTA PT, Bobath instruktor

karolina.zupetic@gmail.com

Uvod: Funkcionalna izvedba djeteta ne proizlazi isklju¢ivo iz njegovih motorickih sposobnosti. Na
sudjelovanje u svakodnevnim aktivnostima utjecu brojni medusobno povezani ¢imbenici, ukljuéujudi
posturalnu kontrolu, kognitivne i perceptivne sposobnosti, paznju, komunikaciju, emocionalnu
regulaciju, senzornu obradu, zdravstveno stanje te karakteristike okoline u kojoj dijete zivi i djeluje.
Suvremena pedijatrijska neurorehabilitacija naglasava vaznost holistickog pristupa koji dijete promatra u
kontekstu obitelji, svakodnevnih aktivnosti i drustvenog okruzenja.

Postupci: Rad prikazuje pregled suvremenih spoznaja o funkciji i participaciji djece s neurorazvojnim
odstupanjima te vaznosti klinickog rezoniranja u planiranju individualiziranih intervencija. Poseban
naglasak stavljen je na utjecaj osobnih ¢imbenika, aktivnosti, obitelji i okoline na funkcionalnu izvedbu
te na moguénosti prilagodbe okoline i zadatka radi poticanja aktivhog sudjelovanja djeteta.

Prikaz teme: Funkcija se promatra kao rezultat dinamicne interakcije izmedu djeteta, aktivnosti koju
izvodi i okoline u kojoj sudjeluje. Uz motoricke sposobnosti, na funkcionalnu izvedbu znacajno utjecu
paznja, percepcija, kognitivhe sposobnosti, komunikacija, motivacija, senzorna obrada i emocionalna
regulacija. Na moguénost sudjelovanja mogu utjecati i pridruzeni zdravstveni ¢imbenici poput boli,
umora, gastrointestinalnih ili respiratornih teskoca te vidna i slusna ostecenja.

Jednako vazan utjecaj imaju zahtjevi aktivnosti i karakteristike okoline. Organizacija prostora,
dostupnost i prilagodba opreme, nacin prezentacije zadatka, podrska strucnjaka te socijalna i obiteljska
okolina mogu predstavljati prepreku ili resurs za funkcionalnu izvedbu. Promjenom pojedinih ¢imbenika
Cesto je moguce znacajno unaprijediti sudjelovanje djeteta bez promjene njegovih temeljnih motorickih
sposobnosti.

Obitelj predstavlja klju¢nog partnera u procesu habilitacije i rehabilitacije. Njezine vrijednosti, prioriteti,
svakodnevne rutine i raspolozivi resursi znacajno utjecu na postavljanje funkcionalnih ciljeva i njihovu
primjenu u svakodnevnom Zzivotu. UkljuCivanje obitelji omogucéuje stvaranje smislenih i odrzivih
strategija koje podrzavaju participaciju i kvalitetu zivota djeteta.

Holisticki pristup usmjerava terapeuta prema razumijevanju djeteta u kontekstu njegovog stvarnog
Zivota te omogucuje planiranje individualiziranih intervencija usmjerenih prema funkciji, participaciji i
kvaliteti Zivota.

Zakljucak: Holisticki pristup funkciji omogucuje dublje razumijevanje sloZenosti djecjeg funkcioniranja
te kvalitetnije planiranje individualiziranih intervencija. Promatrajuéi dijete, obitelj, aktivnost i okolinu
kao medusobno povezane elemente istog sustava, terapeut moze prepoznati cimbenike koji
ogranicavaju ili poticu funkcionalnu izvedbu te stvarati uvjete koji omogucuju uspjesnije sudjelovanje
djeteta u svakodnevnim aktivnostima. Takav pristup potice terapeute da promatraju dijete i obitelj kao
aktivne sudionike procesa rehabilitacije te da funkcionalne ciljeve oblikuju u skladu s potrebama i
prioritetima svakodnevnog Zivota.

Kljucne rijeci: funkcija, participacija, pedijatrijska neurorehabilitacija, holisticki pristup, obitelj, okolina,
klinicko rezoniranje
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Making movement possible — a holistic approach to function in pediatric
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Introduction: Functional performance in children does not depend solely on motor abilities.
Participation in everyday activities is influenced by numerous interconnected factors, including postural
control, cognitive and perceptual abilities, attention, communication, emotional regulation, sensory
processing, health status, and the characteristics of the environment in which the child lives and
functions. Contemporary pediatric neurorehabilitation emphasizes the importance of a holistic approach
that considers the child within the context of the family, daily activities, and social environment.

Procedure: This paper provides an overview of current perspectives on function and participation in
children with neurodevelopmental conditions and highlights the importance of clinical reasoning in
planning individualized interventions. Particular emphasis is placed on the interaction between child-
related factors, activities, family, and environmental influences, as well as on the adaptation of tasks and
environments to support active participation.

Overview: Function is understood as the result of a dynamic interaction between the child, the activity
being performed, and the environment in which participation occurs. In addition to motor abilities,
functional performance is strongly influenced by attention, perception, cognitive skills, communication,
motivation, sensory processing, and emotional regulation. Participation may also be affected by
associated health-related factors such as pain, fatigue, gastrointestinal or respiratory difficulties, and
visual or hearing impairments.

Environmental and task-related factors play an equally important role. The organization of physical
space, availability and adaptation of equipment, task presentation, professional support, and the social
and family environment can either facilitate or restrict functional performance. Modifying individual
environmental factors can often significantly improve participation without changing the child’s
underlying motor capacity.

The family represents a key partner in the habilitation and rehabilitation process. Family values,
priorities, daily routines, and available resources significantly influence the establishment and
achievement of functional goals. Family-centred practice recognizes parents and caregivers as essential
partners in decision-making, goal setting, and intervention planning. Family involvement supports the



development of meaningful and sustainable strategies that enhance participation and quality of life.

A holistic approach encourages therapists to understand the child within the context of real-life
experiences and supports the planning of individualized interventions focused on function,
participation, and overall well-being.

Conclusion: A holistic understanding of function enables deeper insight into the complexity of child
development and supports more effective clinical reasoning and intervention planning. By viewing the
child, family, activity, and environment as interconnected components of a single system, therapists can
identify factors that either limit or promote functional performance and create conditions that facilitate
meaningful participation in everyday life. Such an approach encourages professionals to recognize
children and families as active partners in the rehabilitation process and to develop functional goals that
reflect their individual needs and priorities.

Keywords: function, participation, pediatric neurorehabilitation, holistic approach, family-centred
practice, environment, clinical reasoning
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Uvod: Operativno lijeCenje degenerativne bolesti slabinske kraljeznice — discektomija, dekompresija i
instrumentirana fuzija — povijesno je bilo praceno postoperativnim mirovanjem u krevetu. Produljeno
lezanje samo je po sebi izvor pobola koa $to su venska tromboembolija, atelektaza i pneumonija,
paraliticki ileus, retencija urina, inzulinska rezistencija, dekubitus te gubitak miSicne mase i
kardiovaskularne kondicije. Suvremena perioperativna skrb, utjelovljena u protokolima ubrzanog
oporavka nakon operacije (Enhanced Recovery After Surgery, ERAS), redefinira ranu mobilizaciju —
idealno na dan operacije ili prvi postoperativni dan — kao aktivnu terapijsku intervenciju, a ne kao
prekretnicu koju treba cekati. Ovo predavanje razmatra obrazlozenje, dokaze i interdisciplinarnu
provedbu rane mobilizacije, u kojoj je fizioterapeut sredisnji cimbenik.

Materijali i metode: Ovo izlaganje objedinjuje suvremene recenzirane dokaze — sustavne preglede
ERAS-a u kirurgiji kraljeznice i komparativne studije kirurskih pristupa — zajedno s protokolima rane
mobilizacije primjenjivima na degenerativne zahvate na slabinskoj kraljeznici. Mobilizacija je definirana
kao nadzirano ustajanje iz kreveta i hodanje zapoceto unutar 24 sata od operacije. Naglasak je na
kriterijima spremnosti specificnima za pojedini zahvat i pristup, zbrinjavanju prepreka (bol, ortostatska
hipotenzija, drenovi i kateteri, strah od pokreta) te prevodenju dokaza u ponovljive, fizioterapeutski
vodene putove skrbi.

Rezultati: U razlic¢itim kirurskim podrucjima, a sve vise i u kirurgiji kraljeznice, ranija mobilizacija
povezana je s manje pluénih komplikacija, nizim stopama venske tromboembolije i infekcije kirurskog
mjesta te kracom hospitalizacijom; pregledi ERAS-a dosljedno izvje$¢uju o kracoj hospitalizaciji bez
porasta stopa ponovnih prijama ili komplikacija. Sam kirurski pristup takoder je odrednica oporavka:
minimalno invazivne prednje i lateralne interkorporalne tehnike (ALIF, OLIF, LLIF/XLIF) izbjegavaju
odvajanje paraspinalne muskulature, narusavanje straznjeg tenzijskog pojasa i veci gubitak krvi
svojstvene otvorenoj straznjoj fuziji, smanjujuéi bol i potrebu za opioidima te omogucujudi raniju
vertikalizaciju. Te tehnike ujedno obnavljaju visinu diska i segmentalnu lordozu, postizuéi indirektnu
dekompresiju. Mobilizacija na dan operacije izvediva je za vecinu elektivnih zahvata na slabinskoj
kraljeznici.

Rasprava: Sigurna rana mobilizacija nije automatska: ovisi o fizioterapeutovoj procjeni ortostatske
tolerancije, neuroloskog statusa, hoda, ravnoteze, rizika od pada, boli i izbjegavanja uvjetovanog
strahom. Kirurski pristup nadalje odreduje profil rane rehabilitacije te ga treba predvidjeti, a ne
pristupati mu jednoobrazno. Prednje i lateralne tehnike opcenito omoguéuju brzu mobilizaciju, ali nose
pristupno-specificne deficite — prolaznu slabost fleksora kuka i dizesteziju prednje strane bedra nakon
transpsoasnog LLIF/XLIF te visceralne ili simpaticke posljedice nakon ALIF-a — dok otvorena straznja
fuzija nosi veci misi¢ni pobol i postoperativnu bol. Indirektna dekompresija ovisi o visini diska i nije
prikladna za tesku kosStanu stenozu. Intraoperativni nalazi kirurga te eventualne mjere opreza vezane uz



opterecenje ili ortozu moraju biti jasno priopceni kako bi se mobilizacija sigurno prilagodila;
neuskladene poruke ili nestrukturirani protokoli narusavaju suradljivost.

Zakljucak: Rana postoperativha mobilizacija niskotrosna je i visokovrijedna intervencija koja izravno
ublazava komplikacije lezanja nakon operacije slabinske kraljeznice. Njezina sigurna provedba ovisi o
istinskoj interdisciplinarnoj suradnji i o prilagodavanju rehabilitacije kirurSkom pristupu, pri ¢emu
fizioterapeut djeluje uz kirurga i sestrinsko osoblje od neposrednog postoperativnog razdoblja.
Strukturiranu, pristupno-specificnu ranu mobilizaciju treba smatrati temeljnom sastavnicom kirurske
kvalitete.

Kljucne rijeci: rana mobilizacija; ubrzani oporavak nakon operacije; minimalno invazivna medutijelna
fuzija; operacija slabinske kraljeznice; postoperativne komplikacije; fizioterapija; trajanje hospitalizacije
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Introduction. Surgery for degenerative lumbar disease — discectomy, decompression, and
instrumented fusion — has historically been followed by postoperative bed rest. Prolonged recumbency
is itself a source of morbidity: venous thromboembolism, atelectasis and pneumonia, paralytic ileus,
urinary retention, insulin resistance, pressure injury, and loss of muscle mass and cardiovascular
conditioning. Contemporary perioperative care, embodied in Enhanced Recovery After Surgery (ERAS)
pathways, reframes early mobilisation — ideally on the day of surgery or the first postoperative day —
as an active therapeutic intervention rather than an awaited milestone. This lecture addresses the
rationale, evidence, and interdisciplinary delivery of early mobilisation, in which the physiotherapist is a
central agent.

Materials and Methods. This presentation synthesises contemporary peer-reviewed evidence —



systematic reviews of ERAS in spine surgery and comparative studies of surgical approaches — together
with early-mobilisation protocols applicable to degenerative lumbar procedures. Mobilisation is defined
as supervised out-of-bed activity and ambulation initiated within 24 hours of surgery. Emphasis is
placed on procedure- and approach-specific readiness criteria, management of barriers (pain,
orthostatic hypotension, drains and catheters, fear of movement), and translation of evidence into
reproducible, physiotherapist-led pathways.

Results. Across surgical disciplines, and increasingly within spine surgery, earlier mobilisation is
associated with fewer pulmonary complications, lower rates of venous thromboembolism and surgical-
site infection, and reduced length of stay; ERAS reviews consistently report shorter hospitalisation
without increased readmission or complication rates. Surgical approach is itself a determinant of
recovery: minimally invasive anterior and lateral interbody techniques (ALIF, OLIF, LLIF/XLIF) avoid the
paraspinal muscle stripping, posterior tension-band disruption, and greater blood loss inherent to open
posterior fusion, lowering pain and opioid demand and facilitating earlier ambulation. These
approaches also restore disc height and segmental lordosis, achieving indirect decompression.
Mobilisation on the day of surgery is feasible across most elective lumbar procedures.

Discussion. Safe early mobilisation is not automatic: it depends on the physiotherapist's assessment of
orthostatic tolerance, neurological status, gait, balance, fall risk, pain, and fear-avoidance. The surgical
approach further dictates the early rehabilitation profile and must be anticipated rather than treated
uniformly. Anterior and lateral techniques generally permit faster mobilisation but carry approach-
specific deficits — transient hip-flexor weakness and anterior-thigh dysaesthesia after transpsoas LLIF/
XLIF, and visceral or sympathetic sequelae after ALIF — whereas open posterior fusion entails greater
muscular morbidity and postoperative pain. Indirect decompression is height-dependent and unsuitable
for severe bony stenosis. The surgeon’s intraoperative findings and any weight-bearing or bracing
precautions must be communicated clearly to calibrate mobilisation safely; discrepant messaging or
unstructured protocols undermine adherence.

Conclusion. Early postoperative mobilisation is a low-cost, high-value intervention that directly
mitigates the complications of recumbency after lumbar spine surgery. Its safe delivery depends on
genuine interdisciplinary collaboration and on tailoring rehabilitation to the surgical approach, with the
physiotherapist working alongside the surgeon and nursing staff from the immediate postoperative
period. Structured, approach-specific early mobilisation should be regarded as a core component of
surgical quality.

Keywords: early mobilisation; enhanced recovery after surgery; minimally invasive interbody fusion;
lumbar spine surgery; postoperative complications; physiotherapy; length of stay



Terapija senzorne integracije u djecijoj fizioterapiji: utjecaj na motoricki
razvoj i samoregulaciju djece

Mihaela Grubisi¢1

1. Zdravstveno veleuciliste

Uvod: Terapija senzorne integracije sve se ¢esce primjenjuje u djecjoj fizioterapiji kao dopunski pristup
usmjeren na poboljsanje senzorne obrade, posturalne kontrole, koordinacije i funkcionalnog
sudjelovanja djece s neurorazvojnim tesko¢ama (1,2). U novijoj literaturi dodatno se istice njezina
mogudéa povezanost sa samoregulacijom, osobito kroz poboljsanje pazZnje, prilagodbe zahtjevima
aktivnosti i postizanje individualiziranih funkcionalnih ciljeva (2,3,4).

Postupci: Proveden je pregled literature pretrazivanjem znanstvenih baza PubMed, Scopus i PEDro za
razdoblje od 2000. do 2026. godine uporabom klju¢nih rijei sensory integration, Ayres Sensory
Integration, physiotherapy, motor development, balance, self-regulation i children. Ukljuceni su sustavni
pregledi, meta-analize te randomizirane i kontrolirane klinicke studije koje su ispitivale ucinke terapije
senzorne integracije na motori¢ke ishode, funkcionalno sudjelovanje i pokazatelje samoregulacije u
djece.

Prikaz teme: Sustavni pregledi i meta-analize upucuju na to da terapija senzorne integracije moze
pozitivno utjecati na motoricke funkcije, individualizirane ciljeve i svakodnevno funkcioniranje djece,
iako se snaga dokaza razlikuje medu ishodima (1,5,6). Meta-analiza randomiziranih kontroliranih studija
pokazala je znacajan ucinak na motoricke vjestine i participaciju, dok rezultati za pojedine sastavnice
ravnoteze i ponasanja nisu bili jednako dosljedni u svim ukljuc¢enim studijama (1). Kod djece s razvojnim
poremecajem koordinacije randomizirano istrazivanje pokazalo je poboljSanje ukupne motoricke
izvedbe, ravnoteze i svakodnevnih aktivnosti nakon kratkotrajne intenzivne Ayres terapije senzorne
integracije (7). U djece s Downovim sindromom dodatak terapije senzorne integracije neurorazvojnoj
terapiji doveo je do veleg napretka u motorickim vjestinama i paznji u odnosu na samu neurorazvojnu
terapiju (8). Starija komparativna studija takoder je pokazala korisne ucinke kombiniranja senzorne
integracije, vestibularne stimulacije i neurorazvojnog pristupa na ravnotezu i lokomotorne vjestine (9).
Istodobno, vedi dio literature temelji se na populacijama djece s autizmom i drugim neurorazvojnim
odstupanjima, dok su podaci izravno vezani uz samoregulaciju i fizioterapijsku praksu jo$ uvijek
ograniceni (3,4,6).

Zakljucak: Terapija senzorne integracije predstavlja obecavajuéi modalitet u djecjoj fizioterapiji, osobito
za poticanje motorickog razvoja, funkcionalne participacije i pojedinih aspekata samoregulacije
(1,2,7,89). Za preciznije zakljucke potrebna su dodatna metodoloski kvalitetna istrazivanja s vecim
uzorcima, standardiziranim protokolima i jasnim mjerama samoregulacije unutar fizioterapijskog okvira.

Kljucne rijeci: djecja fizioterapija; terapija senzorne integracije; motoricki razvoj; samoregulacija;
ravnoteza; djeca
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Sensory integration therapy in pediatric physiotherapy: impact on motor
development and selfregulation in children

Mihaela Grubisi¢1

1. Zdravstveno veleuciliste

Introduction: Sensory integration therapy is increasingly used in pediatric physiotherapy as an
adjunctive approach aimed at improving sensory processing, postural control, coordination, and
functional participation of children with neurodevelopmental disorders (1,2). More recent literature
additionally highlights its potential association with selfregulation, particularly through improvements in
attention, adaptation to task demands, and achievement of individualized functional goals (2,3,4).

Procedures: A literature review was conducted by searching the scientific databases PubMed, Scopus
and PEDro for the period from 2000 to 2026 using the keywords sensory integration, Ayres Sensory
Integration, physiotherapy, motor development, balance, selfregulation and children. Systematic
reviews, metaanalyses, and randomized and controlled clinical trials examining the effects of sensory
integration therapy on motor outcomes, functional participation, and indicators of selfregulation in
children were included.

Overview of the topic: Systematic reviews and metaanalyses indicate that sensory integration therapy
can have a positive effect on children’s motor functions, individualized goals and everyday functioning,
although the strength of evidence varies across outcomes (1,5,6). A metaanalysis of randomized
controlled trials demonstrated a significant effect on motor skills and participation, whereas results for
specific components of balance and behavior were not equally consistent across all included studies (1).
In children with developmental coordination disorder, a randomized study showed improvements in
overall motor performance, balance, and daily activities following a shortterm intensive Ayres Sensory
Integration program (7). In children with Down syndrome, adding sensory integration therapy to
neurodevelopmental therapy led to greater gains in motor skills and attention compared with
neurodevelopmental therapy alone (8). An earlier comparative study also demonstrated beneficial
effects of combining sensory integration, vestibular stimulation and neurodevelopmental approaches on
balance and locomotor skills (9). At the same time, much of the literature is based on samples of



children with autism and other neurodevelopmental disorders, while data directly related to
selfregulation and physiotherapy practice remain limited (3-6).

Conclusion: Sensory integration therapy appears to be a promising adjunctive modality in pediatric
physiotherapy, particularly for promoting motor development, functional participation and selected
aspects of selfregulation (1,2,7,8,9). However, further methodologically robust studies with larger
samples, standardized protocols and clearly defined measures of selfregulation within the physiotherapy
context are needed to enable more precise conclusions.

Keywords: pediatric physiotherapy; sensory integration therapy; motor development; selfregulation;
balance; children



Fizioterapija kod Parkinsonove bolesti

Marijan Masi¢ mag.physioth. 1,2
Klinika za neurologiju, KBC Rijeka

Fakultet Zdravstvenih Studija u Rijeci, Katedra za fizioterapiju
Adresa za korespondenciju : marijan.masic@gmail.com

Uvod: Parkinsonova bolest je idiopatska neurodegenerativna bolest kod koje dolazi do degeneracije /
propadanja dopaminskih neurona u supstanciji nigri, dijelu bazalnih ganglija odgovornih za kontrolu
pokreta. Druga je najce$¢a neurodegenerativna bolest u svijetu nakon Alzheimerove bolesti. Uz
medikamentoznu terapiju Levodopom kao zlatnim standardom, jednu od najvaznijih uloga u ocuvanju
funkcionalne neovisnosti i poboljSanju kvalitete Zivota igra fizioterapija sa svojim sastavnicama. (1)

Razrada teme: Fizioterapija kao takva fokusira se na 5 velikih podrucja za rehabilitaciju oboljelih od
Parkinsonove bolesti. Hod, balans, fizicke sposobnosti , manualne sposobnosti, transfere. Kao 6. bitna
stavka navodi se postura, medutim posto je preduvjet za izvodenje i provodenje svih navedenih
segmenata, aktivno je inkorporirana u svaki od njih.(2) Mnoga istrazivanja dokazala su pozitivan utjecaj
fizioterapije i njenih segmenata na hod, balans, kvalitetu Zivota oboljelih od Parkinsonove bolesti.(3,4)
Uz konvencionalnu fizioterapiju naglasak u rehabilitaciji oboljelih od Parkinsonove bolesti stavlja se na
fizicku aktivnost i vjezbanje kao alat za usporavanje progresije bolesti, wellbeing aktivnost i potencijalno
prevenciju iste.(5) Izrazito velika skupina istrazivanja odnosi se na komplementarne metode koje su se
pokazale izrazito korisne u vidu poboljsanja balansa, hoda, kvalitete Zivota, a to su Tai-Chi, ples, boks.
(6,7,8)

Zakljucak: Obzirom na prirodu bolesti, progresivnost, fizioterapija je efikasan alat kako u rehabilitaciji
tako i u promicanju aktivnog stila Zivota oboljelih od Parkinsonove bolesti.

Kljucne rijeci: Fizioterapija, rehabilitacija, Parkinsonova bolest
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Introduction: Parkinson's disease is an idiopathic neurodegenerative disease in which there is
degeneration/deterioration of dopamine neurons in the substantia nigra, a part of the basal ganglia
responsible for movement control. It is the second most common neurodegenerative disease in the
world after Alzheimer's disease. Along with drug therapy with Levodopa as the gold standard,
physiotherapy with its components plays one of the most important roles in preserving functional
independence and improving the quality of life. (1)

Theme development: Physiotherapy as such focuses on 5 major areas for the rehabilitation of patients
with Parkinson's disease. Gait, balance, physical abilities, manual abilities, transfers. Posture is listed as
the 6th essential item, however, since it is a prerequisite for the performance and implementation of all
the aforementioned segments, it is actively incorporated into each of them.(2) Many studies have
proven the positive impact of physiotherapy and its segments on gait, balance, and quality of life of
patients with Parkinson's disease.(3,4) In addition to conventional physiotherapy, the emphasis in the
rehabilitation of patients with Parkinson's disease is placed on physical activity and exercise as a tool for
slowing the progression of the disease, well-being activity, and potentially preventing it.(5) A particularly
large group of studies refers to complementary methods that have proven to be extremely useful in
improving balance, gait, and quality of life, such as Tai-Chi, dance, and boxing. (6,7,8)

Conclusion: Given the nature of the disease and its progressive nature, physiotherapy is an effective
tool both in rehabilitation and in promoting an active lifestyle for patients with Parkinson's disease.

Keywords: Physiotherapy, rehabilitation, Parkinson's disease
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PSSE- Schroth metoda je medunarodno priznata kao najnoviji napredak u lijeCenju skolioza i kifoza
utemeljena na dokazima, uvodeci novu klasifikaciju tipova krivina prilagodenu terapeutima i inovativne
koncepte za 3D korekciju. Razvio ju je Nikos Karavidas a temelji se na originalnoj Schroth metodi uz
integriranje odabranih koncepata iz drugih PSSE Skola- cuvajuéi njihovu snagu i rjeSavajuci njihova
ogranicenja kako bi se stvorila jedinstvena i napredna metoda. PSSE- Schroth metoda u potpunosti
zadovoljava kriterije fizioterapeutskih vjezbi specifi¢nih za skolu, kako ih definira Drustvo za ortopedsko
i rehabilitacijsko lije¢enje(SOSORT) i Drustvo za istrazivanje skolioze (SRS)

Idiopatska skolioza moze se definirati kao slozena trodimenzionalna deformacija kraljeznice i trupa, koja
se pojavljuje kod naizgled zdrave djece, a mozZe napredovati u odnosu na vise ¢cimbenika tijekom bilo
kojeg brzog razdoblja rasta ili kasnije u Zivotu. (SOSORT)

Tijekom radionice polaznici ¢e se upoznati s klinickim karakteristikama adolescentne idiopatske skolioze
ukljucujuéi Risserov znak, stupanj preostalog potencijalnog rasta i kako on utjeCe na progresiju
deformacije deformacije. ATR — kut rotacije trupa koji se koristi kao probir i pra¢enje deformacije
kraljeznice, skolioze. Mjeri se skoliometrom, postavljanjem na pacijentova leda kako bi se kvantificirao
stupanj aksijalne rotacije — Cesto vidljiv kao rebrena grba ili lumbalna prominencija.

Korektivno disanje je jedna od bitnih znacajki ove tehnike. Za cilj ima: poboljsanje korekcije deformacije
prsnog kosa, smanjenje rotacije rebara i kraljezaka, poboljSanje pluéne funkcije i povecanje svijesti o
tijelu. lzvodi se tako da se usmjerava disanje u konkavne ,zatvorene” dijelove prsnog koSa uz
istovremenu aksijalnu elongaciju, pokusava otvoriti - prosiriti ta podrucja u svakom udahu, a pri izdahu
odrzati postignutu korekciju uz misi¢nu aktivaciju.

Klasifikacija skolioza po Nikosu Karvidasu, jednostavna i to¢na klasifikacija za opisivanje svih tipova
krivina koja daje terapeutu informacije kako se ponasati prema pacijentu i maksimalno korigirati bez
dileme. Mogu¢nost prilagodbe terapijskog plana.

Polaznici radionice naucit ¢e prepoznati klinicke karakteristike AIS i kako se koristiti skoliometrom te
prakticno uvjezbati mjerenja jedni na drugima te prikaz korektivhog rotacijskog disanja i kako ono
utjece na re-modeliranje trupa, prakti¢na vjezba i njegov znacaj za korekciju skolioza.

Uspjesno konzervativno lijeCenje skolioze zasniva se na multidisciplinarnom pristupu koji ukljucuje
ortopeda, fizioterapeuta i ortotiara, cija medusobna suradnja omogucava optimalno pracenje
deformiteta, primjenu specificnih terapijskih vjezbi i adekvatnu ortotsku korekciju.

Kljucne rijeci: PSSE Schroth metoda, adolescentna idiopatska skolioza, Nikos Karavidas, korektivho
disanje, skoliometar, konzervativno lijecenje.
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The PSSE Schroth method is internationally recognized as the latest evidence-based advancement in the
treatment of scoliosis and kyphosis. It introduces a new curve classification system tailored to therapists,
along with inovative concepts for three-dimensional correction. Developed by Nikos Karavidas, it is
based on the original Schroth method while integrating selected concepts from other PSSE schools. This
approach preserves their strengths and addresses their limitations, resulting in a unique and advanced
treatment method. The PSSE-Schroth method fully meets the criteria for physiotherapeutic scoliosis
exercises specific to the school, as defined by the Society On Scoliosis Orthopaedic and Rehabilitation
Treatment (SOSORT) and the Scoliosis Research Society (SRS).

Idiopathic scoliosis can be defined as a complex three-dimensional deformity of the spine and trunk
that occurs in otherwise healthy children and may progress due to various factors during rapid periods
of growth or later in life (SOSORT).

During the workshop, participants will become familiar with the clinical characteristics of adolescent
idiopathic scoliosis (AlS), including the Risser sign, the degree of remaining growth potential and its
influence on the progression of spinal deformity. They will also learn about ATR (Angle of Trunk
Rotation), a parameter used for screening and monitoring spinal deformities and scoliosis. It is
measured using a scoliometer places on the patient’s back to quantify the degree of axial rotation,
often visible as a rib hump or lumbar prominence.

Corrective breathing is one of the key features of this method. It's objectives include improving thoracic
deformity correction, reducing rib and vertebral rotation, enhancing pulmonary function and increasing
body awareness. The technique is preformed by directing the breath into concave “closed” areas of the
thorax while simultaneously applying axial elongation. During inhalation, the aim is to open and expand
these areas while exhalation is used to maintain the achieved correction through muscular activation.

The Nikos Karavidas scoliosis classification is a simple and accurate system for describing all curve
patterns. It provides therapists clear guidance on how to approach each patient and achieve maximum
correction without ambiguity while allowing for individualized adaptation of the treatment plan.

Workshop participants will learn to recognize the clinical characteristics of AIS, properly use a
scoliometer and practice measurements on one another. They will also be introduced to corrective
rotational breathing, it’s impact on trunk remodeling and it’s importance in scoliosis correction through
practical exercises.

Successful conservative treatment of scoliosis is based on a multidisciplinary approach involving and
orthopedic surgeon, a physiotherapist and an orthotist. Their close collaboration enables optimal



monitoring of the deformity, implementation of scoliosis-specific therapeutic exercises and appropriate
orthotic management.

Keywords: PSSE Schroth Method, adolescent idiopathic scoliosis, Nikos Karavidas, corrective breathing,
scoliometer, conservative treatment



Fizioterapijska procjena kod osoba s Parkinsonovom bolescu-radionica
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Kvalitetna fizioterapijska intervencija zapocinje kvalitethom procjenom. Upravo je fizioterapijska
procjena prvi i najvazniji korak u razumijevanju stvarnih potreba osobe s Parkinsonovom bolescu te
temelj za planiranje individualiziranog rehabilitacijskog programa.

Kroz ovu radionicu sudionici ¢e prodi cjelokupan proces fizioterapijske procjene — od prikupljanja
pocetnih informacija do odabira odgovarajucih standardiziranih mjernih instrumenata. U uvodnom
dijelu bit ¢e predstavljen Pre-assessment Information Form (PIF), upitnik koji pacijent ispunjava prije
prvog dolaska fizioterapeutu, a koji omogucuje sustavno prikupljanje podataka vaznih za razumijevanje
njegovih poteskoda, oCekivanja i ciljeva rehabilitacije.

Nakon toga slijedi pregled osnovnih elemenata neuroloske procjene relevantnih za fizioterapeutsku
praksu, s naglaskom na prepoznavanje karakteristicnih motorickih simptoma Parkinsonove bolesti i
njihovu povezanost s funkcionalnim ogranicenjima u svakodnevnom Zivotu.

Na temelju podataka prikupljenih anamnezom, PIF upitnikom i klinickim pregledom, sudionici ce
upoznati standardizirane testove i mjerne instrumente koji omoguduju detaljniju procjenu hoda,
ravnoteze, transfera, funkcionalne pokretljivosti, rizika od padova, tjelesne aktivnosti i drugih podrucja
vaznih za fizioterapijsku rehabilitaciju osoba s Parkinsonovom boles¢u.

Naglasak radionice bit ¢e na prakticnoj primjeni procjene u svakodnevnom klinickom radu te na
donosenju kvalitetnih klinickih odluka u skladu s aktualnim europskim smjernicama za fizioterapiju
osoba s Parkinsonovom bolesc¢u.

Physiotherapy Assessment In People With Parkinson's Disease-Workshop

Marijan Masi¢, mag. physioth.
Klinika za neurologiju, KBC Rijeka
Fakultet Zdravstvenih Studija u Rijeci, Katedra za fizioterapiju

Effective physiotherapy begins with a comprehensive assessment. Physiotherapy assessment is the
cornerstone of clinical decision-making, providing the foundation for understanding the individual
needs of people with Parkinson's disease and developing a personalized rehabilitation plan.

This workshop will guide participants through the entire physiotherapy assessment process—from
collecting initial patient information to selecting appropriate standardized outcome measures. The
workshop will begin with an introduction to the Pre-assessment Information Form (PIF), a questionnaire
completed by patients before their first physiotherapy appointment. The PIF facilitates the systematic
collection of information regarding the patient's symptoms, functional limitations, expectations, and
rehabilitation goals.

Participants will then be introduced to the key components of the neurological examination relevant to



physiotherapy practice, with particular emphasis on recognizing the characteristic motor features of
Parkinson's disease and understanding their impact on functional performance.

Building on the information gathered through the patient's history, the PIF questionnaire, and the
clinical examination, participants will learn how to select and apply standardized assessment tools to
evaluate gait, balance, transfers, functional mobility, fall risk, physical activity, and other domains
essential to physiotherapy management in Parkinson's disease.

The workshop will emphasize practical clinical application, enabling participants to integrate evidence-
based assessment into everyday practice while following current European physiotherapy guidelines for
the management of people with Parkinson's disease.
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dragandimitrijevic@yahoo.com

uvoD

Thera Band je vodedi svetski brend u podrucju rehabilitacije,sporta i fitnessa. Thera- Band se prvi put
pocinje koristiti 1978. godine u SAD, $to govori da je ovaj program prisutan na svetskom trzistu vise od
35 godina. Thera-Band proizvodi su priznati od Udruzenja Americkih fizoiterapeuta (APTA) i sluzbeni su
program rehabilitacije svih zemalja EU. Svi proizvodi Thera Band-a potpomognuti su
visokokvalifikovanom obukom u okviru Thera Band AKADEMIJE. Thera-Band Akademija okuplja
fakultetski obrazovane kadrove: lekare (fizijatre, ortopede, reumatologe), fizioterapeute, sportske
trenere, fitness instruktore i univerzitetske profesore iz Evrope, Dalekog istoka, Australije i SAD-a.
Akademija strucnjacima stavlja na raspolaganje aktuelne informacije, nau¢no zasnovane, proverene i
dostojne poverenja.

MATERIJAL | METODE RADA

Theraband Akademija predstavlja Sistem Progresivnih Funkcionalnih vezbi koje su bazirane na radovima
Dr. Vladimira Jande i njegovom pristupu rehabilitaciji koji predstavlja kombinaciju strukturalnog i
funkcionalnog pristupa i analize. Predstavljena je Sistematska, kriticki-bazirana progresija vezbi do koje
se doslo testiranjem i praéenjem uz EMG. Instruktor ¢e upoznati kolege sa anatomskim, fizioloskim,
biomehanickim i neuroloskim faktorima koji uticu na kvalitet pokreta u funkciji aktivnosti celog tela.
Objasnice detaljno pojmove kao sto su propriocepcija, kinestezija, funkcionalna kineziterapija.

CiL)

Cilj rada je prikazati deo proizvoda iz Siroke lepeze Therabanda i znacaj tih proizvoda na poboljsanje ne
samo misi¢ne snage vel i refleksne stabilnosti, propriocepcije i kinestezije i ukazati na esencijalni znacaj
pravilne posture i misi¢ne aktivacije na optimalno funkcionisanje ljudskog tela u razli¢itim aktivnostima
svakodnevnog zivota ali i u situacijama koje se ti¢u profesionalnih sportista, ali i osoba koje su u
razlic¢itim fazama rehabilitacije.

Instruktor ¢e na radionici kroz slajd prezentaciju predstaviti Sistem Progresivnih Funkcionalnih vezbi i u
prakticnom delu demonstrirati odredene funkcionalne testove i vezbe za poboljSanje propriocepcije,
kinestetske svesnosti i funkcionalne snage.

ZAKLJUCAK

Edukacija Theraband Akademija pruza fizioterapeutima mnostvo informacija vezano za senzomotorni
sistem i funkcionalnu kineziterapiju koris¢enjem elasti¢nih traka, lopti i nestabilnih povrSina , ¢ime
podize kvalitet kineziterapije i prosiruje mogucénosti fizioterapeuta na polju kineziterapije.

KLJUCNE RECI: Thera-Band, Proprioceptivni trening, Kinestezija, Zglobna nestabilnost , elasti¢ne trake
lopte , penaste podloge , nagibne ploce



RADIONICA - suvremene tehnologije za fizioterapeuta u zajednici

Dr.sc Andrej Svent

a/ Jacanje inspiratornih misica - terapija bez lijekova za respiratorne probleme

Sudionici radionice ¢e upoznati tehnologiju za ciljano vjezbanje respiratornih misica POWERBREATHE
koju inace oficijelno sugerira i WHO u post-covid rehabilitaciji.

Ova prijenosna ,drug-free” tehnologija uveliko pomaze u rjesavanju disnih tegoba poput astme, KOPB,
otezanog disanja uslijed nekretanja, dispneje. PoboljSanje disnih sposobnosti konkretno utjeée na
kvalitet zivota narocito starije populacije. Sudionici radionice ée se upoznati sa znanstvenom podlogom,
sa samim aparatom i osnovama nacina izvodenja fizioterapije s Powerbreathe tehnologijom.

b/ Prijenosna radiofrekvencija INDIBA 448 kHz - najsuvremenija tehnologija u fizioterapiji

INDIBA tecar 448 kHz je priznato najucinkovitija tzv. ,tecar” tehnologija, sa najzahtjevnijim europskim
medicinskim certifikatom — MDR. Najnoviji model INDIBA COMPACT LITE predstavlja vrhunac prijenosne
tecar tehnologije s najve¢im efektom djelovanja za akutna i kronic¢na stanja misi¢no-skeletnog sistema.
Sudionici radionice ¢e se upoznati sa znanstvenom podlogom, sa samim aparatom i osnovama
izvodenja INDIBA tretiranja za potrebe fizioterapije u zajednici.
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Od prevencije do povratka u sport: prakticna primjena bandaza i ortoza
u fizioterapiji sportasa i rekreativaca

Vesna Hodi¢ univ. mag. physioth., predavac, (doktorand)

Sveuciliste Sjever, Odjel za fizioterapiju, Varazdin, Hrvatska
Vanjski suradnik Hrvatskog rukometnog saveza i HOO

Uvod: Ozljede lokomotornog sustava predstavljaju jedan od najcescih razloga privremenog prekida
sportske aktivnosti kod profesionalnih sportasa i rekreativaca. Pravilan odabir i primjena bandaza i
ortoza omogucuju zastitu ozlijedenih struktura, smanjenje boli, poveclanje stabilnosti zglobova te
sigurniji povratak svakodnevnim i sportskim aktivnostima.

Cilj radionice: Prikazati suvremene principe odabira, indikacije i prakticnu primjenu funkcionalnih
bandaza i ortoza kod najcesc¢ih sportskih ozljeda te sudionicima omoguditi stjecanje prakti¢nih vjestina
njihove pravilne primjene.

Sadrzaj radionice:

Radionica ¢e kombinirati kratko interaktivno predavanje i prikaz primjene bandaze i ortoze kod najéesce
sportske ozljede. Sudionici ée se upoznati s biomehanic¢kim principima djelovanja bandaza i ortoza te e
kroz demonstraciju i prakticne primjere nauciti:

e procijeniti kada koristiti bandazu, a kada ortozu

e pravilno odabrati odgovaraju¢i model funkcionalne ortoze
e pravilno postaviti ortozu ili bandazu

¢ najcesce pogreske tijekom primjene bandaze i ortoze

e prilagodbu ortoza razlic¢itim sportovima

¢ ulogu ortoza u prevenciji ponovnih ozljeda

e kriterije sigurnog povratka sportskim aktivnostima.

Poseban naglasak bit ¢e stavljen na ozljede gleznja, koljena, ru¢nog zgloba, koje se najéesce susrecu u
sportu.

Zakljucak: Pravilna primjena bandaza i ortoza predstavlja vazan segment suvremene sportske
fizioterapije. Osim zastite ozlijedenih struktura, omogucuje sigurniji povratak aktivnosti, smanjuje rizik
ponovnih ozljeda te povecava funkcionalnu sigurnost sportasa i rekreativaca.
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