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program szkoleniowy

REHABILITACJA KARDIOLOGICZNA W PRAKTYCE

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

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

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

po wszczepieniach kardiostymulatora oraz u chorych z chorobami wspdtistniejacymi.

SCHORZENIA STAWU BARKOWEGO - REHABILITACJA Z WYKORZYSTANIEM ELEMENTOW TERAPII MANUALNEJ

Szkolenie skierowane do fizjoterapeutow oraz studentow fizjoterapii, obejmujace zagadnienia z anatomii i fizjologii obreczy barkowej, podstaw artro i osteokinematyki,
charakterystyki wybranych urazéw i uszkodzen w obrebie obreczy barkowej, profilaktyki schorzen barku, diagnostyki pourazowej barku oraz praktycznego zastosowania
technik manualnych w rehabilitacji

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

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

PODSTAWY NEUROMOBILIZACJI NERWOW OBWODOWYCH - DIAGNOSTYKA | PRAKTYCZNE ZASTOSOWANIE W FIZJOTERAPII

Szkolenie podzielone na dwie czesci. Zajecia teoretyczne obejmuja zagadnienia dotyczace budowy komérek nerwowych, anatomii i fizjologii obwodowego ukfadu nerwowego

i rdzenia kregowego, pozycji napieciowych i pozycji poczatkowych testow napieciowych w konczynach oraz kregostupie. Zajecia praktyczne obejmuja wykonanie neuromobilizacji
dla nerwow obwodowych i opony twardej oraz przykladowe wykorzystania neuromobilizacji w jednostkach chorobowych.

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

praktycznym wykorzystaniem materiatow do kompresjoterapii oraz omowieniem zaopatrzenia ortopedycznego stosowanego u pacjentek po mastektomii.

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

okolicy glowy i szyi, uktadu moczowo-ptciowego, ukfadu nerwowego. Czgs¢ praktyczna to cwiczenia oraz metody fizjoterapeutyczne w jednostkach chorobowych.

LOGOPEDIAW FIZJOTERAPII

Szkolenie obejmuje nastepujace zagadnienia teoretyczne: zatozenia, zakres dziafan i uprawnienia terapii logopedycznej, narzedzia diagnozy logopedycznej,

grupy pacjentow objetych terapia logopedyczna (dzieci z opdznionym rozwojem mowy i dorosli, m.in. pacjenci z afazja, SM, choroba Parkinsona), zaburzenia mowy
a globalne zaburzenia rozwoju psychoruchowego, dysfunkcje ukfadu ruchowego narzadu zucia, wspolne obszary dziatania fizjoterapeuty i logopedy.

Czesc praktyczna obejmuje studium przypadku: ¢wiczenia - ksztaltowanie umiejetnosci $wiadomego i prawidiowego operowania oddechem.

INFORMACJE | ZAPISY

tel. 42 684 32 02, 501 893 590
e-mail: szkolenia@tromed.pl

TROMED Zaopatrzenie Medyczne
ﬂ 93-309 Lodz, ul. Grazyny 2/4 (wejscie Rzgowska 169/171)
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PODSTAWY NEUROREHABILITACJI - UDAR MOZGU - MODUL 1
Szkolenie obejmuje zajgcia teoretyczne omawiajace mechanizm udaru mozgu i jego nastepstwa kliniczne, diagnostyki dla potrzeb fizjoterapii, rokowan, mechanizmow zdrowienia,
plastycznosci ukfadu nerwowego oraz aktualne zaleceniach dotyczace fizjoterapii pacjentow po udarze mozgu. Zajecia praktyczne to przyktady terapii pacjentow w okresie wczesnej

i wtornej rehabilitacji, propozycje rozwiazywania problemow strukturalnych i funkcjonalnych oraz wykorzystanie metody Bobathow w rehabilitacji pacjentow po udarze mozgu.

PODSTAWY NEUROREHABILITACJI - UDAR MOZGU - MODUL 2

Szkolenie obejmuje warsztaty praktyczne z zakresu diagnostyki funkcjonalnej pacjentow, podstawowych problemow strukturalnych i funkcjonalnych oraz propozycje terapii:
reedukacji funkcji koiczyny gornej i dolnej oraz wybranych strategii rehabilitacji. Omawiane jest réwniez zagadnienie dysfagii, w tym objawy zaburzen polykania, testy i ocena
zaburzen, zasady bezpiecznego karmienia, strategie terapeutyczne, ¢wiczenia miofunkcyjne oraz specjalne techniki utatwiajace potykanie.

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

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

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

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

CHOROBA ZWYRODNIENIOWA STAWOW - ALGORYTM POSTEPOWANIA DIAGNOSTYCZNO-TERAPEUTYCZNEGO

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

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

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

MOBILNOSC | STABILNOSC W SPORCIE | FIZJOTERAPII

Szkolenie obejmuje nastepujace zagadnienia: znaczenie treningu mobilnosci i stabilnosci w sporcie i fizjoterapii, definicja mobilnosci, przyczyny ograniczen, strategie
postepowania oraz techniki pracy nad zwiekszeniem mobilnosci z uzyciem przybordw, definicja stabilnosci, przyczyny zaburzen, strategie postepowania oraz

trening stabilnosci w sporcie i fizjoterapii - zajecia praktyczne.

MOZGOWE PORAZENIE DZIECIECE - ALGORYTM POSTEPOWANIA DIAGNOSTYCZNO-TERAPEUTYCZNEGO

Szkolenie obejmuje nastepujace zagadnienia: MPD - zespot symptomow, etapy leczenia, cele i wskazowki terapeutyczne, kwalifikacje pacjenta do danego etapu leczenia,
nauka badania ortopedycznego w Mozgowym Porazeniu Dzieciecym, zastosowanie ortez i aparatow ortopedycznych w MPD.

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

INFORMACJE | ZAPISY

tel. 42 684 32 02, 501 893 590
e-mail: szkolenia@tromed.pl

TROMED Zaopatrzenie Medyczne
ﬂ 93-309 Lodz, ul. Grazyny 2/4 (wejscie Rzgowska 169/171)
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Zastosowanie m.in..: leczenie zespotu
bolesnego karku, niestabilnosc¢ kolana,
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Ocena wynikéw fizjoterapii po artroskopowej rekonstrukciji
wiezadia krzyzowego przedniego (WKP) za pomoca
kwestionariusza Knee and Osteoarthrosis Outcome Score
(KOOS) w wybranym modelu usprawniania

Evaluation of physiotherapy results after anterior cruciate ligament reconstruction using the Knee and
Osteoarthrosis Outcome Score (KOOS) questionnaire

Sebastian Zdunski'-2 (A.B.D.EF) Wijtold Rongies3A.D:E), Marcin Ziétkowski2(B:D),
Tomasz Koziel'®:D), Janusz Sierdzinski4©),

Profemed Sport i Rehabilitacja, Grupa Luxmed, Warszawa, Polska/Profemed Sport and Rehabilitation, Grupa Luxmed Group, Warsaw, Poland

2MediQ Ortopedia i Rehabilitacja Sportowa, Warszawa, Polska/MediQ Orthopedic and Sport Rehabilitation, Warsaw, Poland
3Zaktad Rehabilitacji Oddziat Fizjoterapii Il Wydziatu Lekarskiego Warszawskiego Uniwersytetu Medycznego, Warszawa, Polska/
Medical University of Warsaw, Department of Rehabilitation, Warsaw, Poland
4Zaktad Informatyki Medycznej i Telemedycyny Warszawskiego Uniwersytetu Medycznego, Warszawa, Polska/

University of Warsaw, Division of Medical Information Technology and Telemedicine, Warsaw, Poland

Streszczenie

Wstep. W ostatnich latach zauwazalny jest wzrost liczby urazéw stawu kolanowego z nastepowym, catkowitym uszkodzeniem wiezadta krzyzowego
przedniego (WKP). Uszkodzenia WKP w wiekszosci przypadkéw wymagaja specjalistycznego leczenia operacyjnego i fizjoterapeutycznego. Gléwnym celem
leczenia usprawniajacego jest przywrocenie petnej funkeji stawu kolanowego i catej koriczyny dolnej objetej leczeniem operacyjnym. W ostatnim czasie wzrasta
zainteresowanie metodami oceny wynikéw procedur rekonstrukeji WKP. Stworzono wiele kwestionariuszy i skal umozliwiajacych ocene rezultatow leczenia.
Przyktadem jest skala Knee and Osteoarthrosis Outcome Score (KOOS).

Cel pracy. Ocena bliskich i odleglych wynikéw rehabilitacji pacjentéw po artroskopowej rekonstrukeji wiezadta krzyzowego przedniego w wybranym modelu
usprawniania leczniczego za pomocg skali Knee and Osteoarthrosis Outcome Score (KOOS).

Materiat i metodyka. Do badania wtaczono w sposdb losowy 72 osoby z rozpoznanym catkowitym zerwaniem WKP, zakwalifikowanych do jego operacyjnego
odtworzenia. Do Grupy Badanej wtgczono 37 chorych w wieku od 18 do 60 lat (Srednia 37 10,3 lat). Wszyscy badani z tej grupy poddani zostali modelowi
fizjoterapii, opartemu o uznane schematy leczenia usprawniajacego, przez 4 tygodnie poprzedzajace zabieg rekonstrukcyjny. W sumie przeprowadzono od 10
do 12 sesji terapeutycznych. Do Grupy Kontrolnej wigczono 35 chorych w wieku od 18 do 60 lat (Srednia 34 +10,0 lat), ktorzy nie realizowali programu
fizjoterapii przedoperacyjnej. Program fizjoterapii pooperacyjnej byt jednakowy u wszystkich badanych.

Wyniki. Zaobserwowano istotna statystycznie poprawe oceny funkcjonalnej stawu kolanowego po rekonstrukeji WKP za pomoca kwestionariusza KOOS

u pacjentoéw z Grupy Badanej i Kontrolnej w kolejnych punktach pomiarowych (p < 0,05). Lepszy wynik w Grupie Badanej stwierdzono niemal we wszystkich
subskalach skali KOOS (objawy, sztywno$¢, czynnosci dnia codziennego, aktywnos¢, jakos¢ zycia) po 6 i 12 tygodniach od rekonstrukeji WKP. Nie
zaobserwowano jednak istotnej statystycznie roéznicy pomiedzy Grupa Badang i Kontrolng (p > 0,05). Zaobserwowano natomiast istotng statystycznie réznice
w kategorii ,sztywno$¢” skali KOOS po 12 tygodniach od operagji (p < 0,05). Zaobserwowano takze istotna statystycznie réznice w parametrze SP3 (mozliwo$¢
podskoku) skali KOOS po 12 tygodniach od operacji (p < 0,05).

Whioski. 1. Uzyskane wyniki w obu badanych grupach, w zakresie mozliwosci funkcjonalnych ocenianych za pomoca kwestionariusza KOOS po zabiegu
rekonstrukeji, potwierdzaja dobra jako$¢ wykonanych zabiegéw operacyjnych oraz dziatan fizjoterapeutycznych. 2. Obserwowany w kwestionariuszu KOOS
lepszy wynik w Grupie Badanej, wskazuje na duzg warto$¢ terapeutyczng przedoperacyjnej rehabilitacji.

Stowa kluczowe:
wiezadto krzyzowe przednie, staw kolanowy, fizjoterapia, kwestionariusz KOOS

Abstract

Introduction. In recent years, there has been an increase in the number of knee injuries with subsequent total anteriur ligament injury (ACL). ACL lesions in most
cases require specialized surgical and physiotherapeutic treatment. The main goal of rehabilitation is to restore the full function of the knee joint and the entire
lower limb. Interest in methods of assessing the outcome of ACL reconstruction procedures has increased recently. A number of questionnaires and scales were
developed to assess the outcome of treatment. An example is the Knee and Osteoarthrosis Outcome Score (KOOS).

The aim of the study. Assessment of near and distant outcomes of post-arthroscopic anterior cruciate ligament reconstruction in the selected model of Knee and
Osteoarthrosis Outcome Score (KOOS).

Material and methodology. Randomized study included 72 patients with a complete rupture of the ACL identified for operative reconstruction. The study group
included 37 patients aged 18 to 60 years (mean 37 £10.3 years). All subjects in this group were subjected to a physiotherapy for 4 weeks prior to reconstructive
surgery. In total, 10 to 12 therapeutic sessions were conducted. The control group included 35 patients aged 18 to 60 years (mean 34 +10.0 years) who did not
perform the preoperative physiotherapy program. The postoperative physiotherapy program was the same in all subjects studied.

Results. There was a statistically significant improvement in the functional assessment of the knee joint after reconstruction of the ACL using the KOOS
questionnaire in the Study and Control groups at subsequent measurement points (p < 0.05). Better results in the Study Group were found in almost all
subgroups of KOOS (symptoms, stiffness, daily activities, activity, quality of life) 6 and 12 weeks after ACL reconstruction. However, there was no statistically
significant difference between the Study and Controlled Group (p > 0.05). There was a statistically significant difference in the "stiffness" of the KOOS scale after
12 weeks (p < 0.05). There was also a statistically significant difference in the SP3 (skipping ability) of the KOOS scale after 12 weeks (p < 0.05).

Conclusions. 1. Obtained results in both examined groups, in terms of functional capabilities evaluated by the KOOS questionnaire after reconstruction, confirm
the good quality of performed surgical procedures and physiotherapeutic activities. 2. A better KOOS score in the Study Group indicates the high therapeutic
value of preoperative rehabilitation.

Key words:
anteriur cruciate ligament, knee joint, physiotherapy, KOOS questionnaire
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Introduction

The knee joint is the largest and most complex joint in the
human body. Its normal functioning determines, to a large
extent, the capacity to ambulate and overcome various ob-
stacles associated with everyday life. Moreover, the ability
to use the normal, i.e. economic and safe gait stereotype,
which determines a person’s general performance, depends
on the functional condition of the knee joint [1-5]. Therefo-
re, consequences of knee joint damage due to various inju-
ries or degenerative disease (gonarthrosis) are among the
most common causes of musculoskeletal dysfunction of the
lower limbs. The most spectacular sequelae of knee joint in-
jury involve damage to the knee ligaments, especially the
anterior cruciate ligament (ACL). As in a vast majority of
cases, a complete rupture of the ACL requires specialist sur-
gical treatment (ACL reconstruction) [6-25]. The main indi-
cation for this procedure is considerable knee joint
impairment due to loss of the biomechanical and neurosen-
sory functions of the ACL [26-29]. One very important stage
of comprehensive therapy following an ACL reconstruction
procedure is rehabilitation, which determines the optimum
long-term outcome [30-38]. The main goal of rehabilitation
treatment is to restore complete pre-operative functionality
of the knee joint and the entire lower limb. Reaching this
goal is the starting point for reaching subsequent goals, such
as patient’s return to all social and professional roles as well
as recreational activity, including sports, from the time pre-
ceding complete ACL rupture. Comprehensive rehabilitation
treatment also aims to prevent secondary injuries and com-
pensatory overload of other body parts involved in a kinetic
chain during various activities [38, 39].

Recently, there has been a growing interest in ACL recon-
struction evaluation methods.

A number of questionnaires and scales were developed to
assess the outcome of treatment.

An examle is Knee and Osteoarthrosis Outcome Score
(KOOS). The results of this recognized and proven in clini-
cal study scale are helpful in the improvement of surgical
treatment methods and rehabilitation regimens.

Research objective

Research objective Assessment of immediate and long-term
results of physiotherapy in patients after the arthroscopic
single-bundle anterior cruciate ligament reconstruction in
the selected model of rehabilitation.

The study was approved by Bioethics Committee at Warsaw
Medical University KB/35/2013. All the patients qualified
for the experiment agreed to particpate In the study.

Study groups and methods

A total of 72 patients diagnosed with complete ACL rupture
and qualified for surgical reconstruction were randomized
to take part in the study. The diagnosis and qualification
were based on a complete physical examination conducted
by a specialist in orthopedics and traumatology. All patients
were examined by the same orthopedists and one physical thera-
py specialist. The definitive diagnosis of complete ACL rupture
was determined via an MRI scan.

www.fizjoterapiapolska.pl 61
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All patients with complete ACL rupture confirmed both on physi-
cal examination and via an imaging study (MRI) were invited to
take part in the study. This group comprised 31 females (43.06%)
and 41 males (56.94%), at the mean age of 35 years SD £10.1,
median age 38.5 years (minimum 18 years, maximum 60 years).
In order to implement the research assumptions, these people we-
re randomized and divided into two groups. The first included pa-
tients undergoing a preoperative rehabilitation program, and the
second was qualified for patients who did not perform preoperati-
ve physiotherapy. The postoperative physiotherapy program was
the same in all subjects studied.

All patients included in the study underwent a primary unifasci-
cular ACL reconstruction with the use of tendons of the semiten-
dinosus and gracilis muscles. Patient groups were homogeneous
in terms of concomitant injuries.

Study inclusion criteria

* age > 18 and < 60 years;

« informed consent to take part in the study;

* declaration to participate in a preoperative physical therapy
regimen in the experimental group and no such declaration
in the control group.

Study exclusion criteria

e age < 18 or > 60 years;

* known contraindications to undergoing physical therapy (in
the experimental group);

« other, significant musculoskeletal dysfunctions;

* no informed consent to take part in the study;

* poor general condition.

The experimental group comprised 37 patients, including 17
males and 20 females aged from 18 to 60 years (mean age
37 £10.3 years). The mean BMI value for patients in this group
was 24 kg/m2. In 17 patients the ACL tear had occurred in the
right and in 20 in the left knee joint. The minimum period from
ACL injury to the reconstruction procedure was 6 weeks, while
the maximum period was 480 weeks (mean 34 wks; median 13
wks). The average level of physical activity in the experimental
group, assessed with an original physical activity level scale,
was 3. The mean initial functional knee score (Lysholm-Gillqu-
ist) was 55 points. Two to three times a week for 28-30 days
prior to the reconstruction procedure, all patients from this gro-
up underwent physical therapy based on established rehabilita-
tion protocols. Each of these patients underwent a total of 10 to
12 physical therapy sessions lasting, on average, 120 minutes
each. During preoperative physical therapy, the patients were
provided information on their pre- and postoperative rehabilita-
tion regimens. The doctors’ and patients’ expectations were di-
scussed; the patients were informed that knee rehabilitation
would involve not only strengthening the muscles of the lower
limb but also efforts to improve the function of the entire limb,
stabilization and kinetic chain exercises. Preoperative treatment
included reduction of pain, edema, and inflammation, mainte-
nance or improvement in the range of motion (ROM), patello-
femoral joint mobilization, quadriceps femoris isometric
exercises, gait pattern maintenance or improvement, as well as
practice of the exercises that would be performed during the
first postoperative days (knee flexion with heel slides; straight

www.fizjoterapiapolska.pl
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leg raise (SLR); mini-squats; limb elevation; informing the pa-
tients of the importance of achieving full extension in the knee
joint; and practicing walking on crutches). The original aspect
of the planned rehabilitation regimen involved personalized tre-
atment and holistic approach to individual patients.

The control group comprised 35 patients, including 24 males and
11 females aged from 18 to 60 years (mean 34 +10.0 years), who
did not perform preoperative physiotherapy. Patients from this
group have only general instructions by an orthopedist and phy-
siotherapist for patients with ACL injuries. The mean BMI value
for patients in this group was 25 kg/m2. In 13 patients the ACL
tear had occurred in the right and in 22 in the left knee joint. The
minimum period of time from ACL injury to the reconstruction
procedure was 4 weeks and the maximum period was 576 weeks
(mean 61 wks; median 30 wks). The average level of physical ac-
tivity in the control group, assessed with an original physical acti-
vity level scale, was 3. The mean initial functional knee score
(Lysholm-Gillquist) was 60 points. The decisive inclusion crite-
rion for patients in this group was the informed and voluntary
waving of the preoperative rehabilitation.

Tabela 1. Charakterystyka grupy wlaczonej do badan
Table 1. Study group characteristics

Parameter study group n=37 control group n=35 p (t test)

minimum 18 18
age [years] i Fotil o 60 0.149
/mean 37 34
SD 10.3 10
sex women 20 11 0054
men 17 24
minimum 18 20
BMI maximal 34 32 0165
/mean 24 25
SD 34 3.1
knee joint left A0 22 0.456
right 17 13
minimum 1
level of activity maximal > . 0.733
mean 3.32 3.2
SD 1.1 1.3
minimum 6 4
maximal 480 576
mean 34 61
period from injury to reconstruction SD 81.5 106.7 0.214
[weeks] quartile | 8 11
median 13 30
quartile I11 21 58

63
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The KOOS (The Knee Injury and Osteoarthritis
Outcome Score) questionnaire was used to assess the
discomfort of operatem knee joint. The questionnaire
contains 42 questions grouped into 5 separate scalen for
pain, symptoms and stiffness from the knee joint, daily
life, sports and recreation, and quality of life. Answers
are In the range between 0-4 (0 — none, smallest, never;
4-full, largest, always), which gives a maximum of 168
points, andthen convered to 100 (100% — indicates no
lesions In the knee) and 0 (0% — indicates maximum
severity of the knee). The result is out by plotting KOOS
profile. The study used an authorized Polish version of
the form [39].

The following statistical analyses were used to analyze the
results:

* quantitative variables were analyzed with standard descriptive
statistics: mean, standard deviation, median, quartile, and range;

* normally distributed variables were analyzed with the Stu-
dent’s t test;

* non-normally distributed variables were analyzed with Mann-
Whitney U test and Wilcoxon test;

« analysis of variance (ANOVA) was also used.

Statistical analysis was conducted with Excel and Statistica
10.0 software. The P value of < 0.05 was considered to be
statistically significant.

Statistical calculations were performed at the Department
of Medical Informatics and Telemedicine of Warsaw
Medical University.

Results

Assessments with the KOOS questionnaire were conducted in
both study groups at two time points: 6 and 12 weeks after the
ACL reconstruction procedure.

The first assessment with the KOOS questionnaire was con-
ducted 6 weeks after the ACL reconstruction procedure. The
results showed no statistically significant differences
(P > 0.05) between the study groups in terms of the evaluated
parameters (Table 2).

The total KOOS score for the operated knee in the study po-
pulation 6 weeks after ACL reconstruction was 66.9% (where
100.0% indicated no problems, and 0.0% indicated extreme
problems). The individual KOOS subscores for the study po-
pulation were: Symptoms — 61.7%, Stiffness — 69.0%, Pain —
76.7%, activities of daily living (ADL) — 82.0%, Sports and
Recreational activity (Sport/Rec) — 21.4%, and knee-related
quality of life (QOL) — 42.5%.

The total KOOS score in the experimental group was 67.6%,
with the following subscores: Symptoms — 63.6%, Stiffness —
72.3%, Pain — 75.9%, ADL — 82.5%, Sport/Rec — 21.8%, and
QOL —45.1%.

The total KOOS score in the control group was 66.2%, with
the following subscores: Symptoms — 59.7%, Stiffness —
65.7%, Pain — 77.5%, ADL — 81.6%, Sport/Rec — 21.1%, and
QOL -39.8% (Fig. 1).
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Table 2. KOOS questionnaire results in the study groups 6 weeks after ACL reconstruction

study group control group
Mean Mean P
KOOS Subscales .
U Mann-Whitney test
37 13 4 35 12 3 0.252
Symptoms (sum S1-S5)
37 6 2 35 5 2 0.162
Stiffness (sum S6-S7)
37 27 4 35 28 4 0.604
Pain (sum P1-P9)
37 56 7 35 55 8 0.672
ADL (sum A1-A17)
37 4 4 35 4 4 0.852
Sport/Rec (sum SP1-SP5)
37 7 3 35 6 3 0.307
QOL (sum Q1-Q4)
37 113 20 35 111 17 0.495
Total
90%
80%
70% -
60% 7
50%
40%
30%
20%
10%
0% - Symptoms Stiffness Pain ADL Sport/Rec QOL Total
Total 61.7% 69.0% 76.7% 82.0% 21.4% 42.5% 66.9%
- Study group 63.6% 72.3% 75.9% 82.5% 21.8% 45.1% 67.6%
= Control group 59.7% 65.7% 77.5% 81.6% 21.1% 39.8% 66.2%

Fig. 1. KOOS profile for the experimental and control groups 6 weeks after ACL reconstruction
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A comparison of total KOOS scores for the operated knee
joint at the second time point (12 weeks after ACL recon-
struction), the results showed no significant differences be-
tween study groups either. The only statistically significant
difference was observed in terms of the Stiffness subscale,
with the experimental group showing better results
(P <0.05) (Table 3).

Table 3. KOOS questionnaire results in the study groups 12 weeks after ACL reconstruction

study group control group
Mean Mean P
KOOS Subscales .
U Mann-Whitney test

Symptoms (sum S1-S5) 37 15 3 35 15 2 0.388
Stiffness (sum S6-S7) 37 7 1 35 6 1 0.009
Pain (sum P1-P9) 37 30 4 35 31 3 0.923
ADL (sum A1-A17) 37 63 5 35 62 4 0.152
Sport/Rec (sum SP1-SP5) 37 11 6 35 9 4 0.321
QOL (sum Q1-Q4) 37 10 4 35 9 3 0.600
Total 37 136 20 35 133 14 0.257

A detailed statistical analysis showed two more benefits of
preoperative preparation in ACL reconstruction patients. The
first one was a higher score for “Jumping” (SP3) and the
other was lower “stiffness after first waking in the mor-
ning” (S6) in the experimental group (P < 0.05) (Fig. 2 and
3).

The total KOOS score for the operated knee in the study po-
pulation 12 weeks after ACL reconstruction was 80.1%. The
individual KOOS subscores were as follows: Symptoms —
76.4%, Stiffness — 80.2%, Pain — 85.0%, ADL — 92.1%,
Sport/Rec — 50.1%, and QOL — 59.1%.

The total KOOS score in the experimental group was
81.0% with the following subscores: Symptoms — 77.0%,
Stiffness — 85.1%, Pain — 84.5%, ADL — 92.8%, Sport/Rec
—53.4%, and QOL — 60.6%.

The total KOOS score in the control group was 79.0%, with
the following individual subscores: Symptoms — 75.9%,
Stiffness — 75.4%, Pain — 85.6%, ADL — 91.4%, Sport/Rec
—46.9%, and QOL — 57.5% (Fig. 4).
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® Study group
m Control group

(p=0.043)

Fig. 2. Mean KOOS subscore for SP3 (jumping) in the experimental and control groups 12 weeks after ACL reconstruction

@ Study group
m Control group

(p=0.009)

Fig. 3. Mean KOOS subscore for S6 (stiffness after first waking in the morning) in the experimental and control groups
12 weeks after ACL reconstruction

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Symptoms Stiffness Pain ADL Sport/Rec QOL Total

Total 76.4% 80.2% 85.0% 92.1% 50.1% 59.1% 80.1%

—-— Study group 77.0% 85.1% 84.5% 92.8% 53.4% 60.6% 81.0%

— Control group 75.9% 75.4% 85.6% 91.4% 46.9% 57.5% 79.0%
Fig. 4. KOOS profile for the experimental and control groups 12 weeks after ACL reconstruction
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Discussion

In the published work on the subject of the assessment of the influen-
ce of various factors on the postoperative rehabilitation, patients with
a complete injury of the ACL have been shown to have a better out-
come: male, under 30 years of age and reconstruction less than 3
months after injury [37, 41]

In our study - to be sure that the examined groups will be homogene-
ous in terms of factors positively and negatively influencing postope-
rative rehabilitation - the reported results were taken into account by
appropriate statistical analysis. There were no significant differences
in age, sex, BMI, time from trauma to surgery, "intrapersonal" level
of physical activity.

In all patients included in the study, the primary procedure of ACL
reconstruction was performed by the same physicians (specialists in
orthopedics).

Postoperative rehabilitation was conducted according to the same re-
gimen in the clinic where the ACL reconstruction was performed. In
addition, the principle of individualization of therapeutic actions was
applied according to the patient's current needs. The correctness of the
accepted assumption about the implementation of uniform physio-
therapeutic measures for all patients undergoing observation con-
firms, the results of Dragicevica-Cvjetkovic et al. [42]

The observed difference between the investigated groups in the dura-
tion of the ACL injury (mean in the study group 34 weeks and in the
control group on average 61 weeks) was due to accidental selection
of patients to follow up. The analysis did not show that it was statisti-
cally significant (p > 0.05). Also the division into the Test and Control
group was random.

In summary, the study groups were comparable in terms of factors
that could have a significant impact on the final outcome of rehabili-
tation after ACL reconstruction.

The KOOS questionnaire is commonly used in studies to evaluate
knee treatment and dysfunction, which proves the validity of this tool
in our study.

The KOOS scale is used relatively frequently in studies evaluating
the treatment and dysfunction associated with the knee joint, which
confirms the validity of its inclusion in the study itself

The KOOS questionnaire is relatively often used in studies to evalu-
ate knee treatment and dysfunction, which proves the validity of inc-
luding this tool in our study.

In the first assessment, after 6 weeks after surgery, the knee function
in both groups was similar. A slightly better result was observed in the
Research Group. (Research Group 67.6% vs. Control Group 66.2%).
The better in the KOOS sub-group was found in almost all sub-scales
of KOOS (symptoms, stiffness, daily activities, sport activity, quality
of life), but not statistically significant (p > 0.05).

In the 12 week study, a better outcome was observed in the Study
Group (81.0% vs. 79.0%). Better results in the Study Group were fo-
und in almost all sub-scales of the KOOS scale (symptoms, stiffness,
daily activities, activity, quality of life). Detailed statistical analysis
showed a statistically significant difference in the tested group in the
category of "stiffness" (p = 0.009) and the "skip" parameter
(p=0.0431) in the KOOS sport activity category.

An assessment of the selected parameters in the postoperative period
indicate that initiating physical therapy prior to ACL reconstruction is
a beneficial component of the comprehensive therapeutic approach
[38]. This finding is consistent with other, albeit scarce, reports on
this subject. A meta-analysis by Smith et al., which includes studies
on the role of rehabilitation in ACL injuries published in the last
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few years, asserts that rehabilitation considerably affects ACL recon-
struction outcomes. In their conclusion, Smith et al. suggest the need
to create guidelines for the pre- and postoperative comprehensive re-
habilitation regimen in ACL reconstruction patients, which would
help achieve optimal outcomes in this patient population [38].
Another piece of evidence for the crucial role of preoperative prepa-
ration in patients with complete ACL rupture are the findings by
Grindem et al, whose study involved 84 patients aged 16-40 years in-
cluded in a special preoperative rehabilitation program prior to a first-
time unifascicular ACL reconstruction procedure (Norwegian Rese-
arch Center for Active Rehabilitation, NAR cohort). The KOOS
questionnaire was used to assess the performance status in these pa-
tients prior to, and 2 years after, the procedure. The results were com-
pared with KOOS scores obtained over the same time period in 2,690
patients from the Norwegian National Knee Ligament Registry
(NKLR) who had undergone no preoperative rehabilitation. The ana-
lysis was adjusted for sex, age, time period between injury and recon-
struction, and concomitant injuries (to the intraarticular cartilage or
menisci). A comparative analysis yielded significantly better preope-
rative function scores in all KOOS subscales in the NAR cohort.
A follow-up assessment, conducted 2 years after ACL reconstruction,
the results were the same, with the NAR cohort still exhibiting better
function of the operated knee joint [43].

One example of KOOS questionnaire’s research value is an observation
by Mansson et al. regarding pre-operative factors determining the qu-
ality of life in patients after ACL reconstruction. The change in the life
situation of a number of patients after ACL rupture and the subsequent
ACL reconstruction considerably affect their quality of life. The aim of
this study was to determine the preoperative factors which determine
good postoperative outcomes. The assessments were conducted with
Short Form 36 (SF-36) and KOOS questionnaires over the period be-
tween 3 and 6 years after ACL reconstruction. A total of 73 patients we-
re qualified to take part in the study. These patients were assessed with
both questionnaires even before ACL reconstruction. Then, the SF-36
and KOOS questionnaires were mailed to patients at various time po-
ints after the procedure (minimum after 3 years, maximum after 6
years). KOOS scores correlated with the postoperative values obtained
via SF-36 (a mean 26 months after ACL reconstruction) [36].

Grandem H et al. demonstrated that the patient group undergoing a pre-
operative and postoperative rehabilitation regimen exhibited significantly
better preoperative KOOS scores in all subscales in comparison with the
group undergoing postoperative rehabilitation only. This correlation be-
tween groups was still present two years after reconstruction [40, 43].
Ingelsrud et al. evaluated the proportion of acceptable symptoms or
treatment failure and their correlation with KOOS scores. That study
assessed a randomized group of 1,197 patients from the Norwegian
Knee Ligament Registry (NKLR) over three time periods: 397 pa-
tients were assessed 6 months, 400 — 12 months, and 400 — 24 mon-
ths after ACL reconstruction. This analysis included patients with first-
time unilateral ACL reconstruction. Result analysis led to the
following conclusion: a half of the 6 month post-op group
and nearly 2/3 of the 12 and 24 months post-op groups clas-
sified their symptoms as acceptable. KOOS scores, both in
the group of patients who accepted their symptoms and in
the group reporting treatment failure, showed a positive cor-
relation with patient-assessed acceptability of the existing
symptoms [44].

La Prade et al. analyzed KOOS scores of 4,691 NKLR pa-
tients with complete ACL rupture in order to compare their
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knee function prior to and 2 years after the reconstruction
surgery. One group comprised patients with concomitant me-
niscal injury, and the other group — patients with no conco-
mitant meniscal injury. Study results showed that the second
evaluation revealed no statistically significant differences
between groups in terms of KOOS scores (P > 0.05) [45].

Conclusions

1. Obtained results in both examined groups, in terms of
functional capabilities evaluated by the KOOS questionnaire
after reconstruction, confirm the good quality of performed
surgical procedures and physiotherapeutic activities.

2. A better KOOS score in the Study Group indicates the
high therapeutic value of preoperative rehabilitation.
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