'ﬂlsil';a

NR 3/2020 (20) KWARTALNIK ISSN 1642-0136

fizjotera

POLISH JOURNAL OF PHYSIOTHERAPY

OFICJALNE PISMO POLSKIEGO TOWARZYSTWA FIZJOTERAPII

THE OFFICIAL JOURNAL OF THE POLISH SOCIETY OF PHYSIOTHERAPY

Physiotherapeutic procedure
in a patient after the first
artificial heart implantation
in Poland - SynCardia

Total Artificial Heart (TAH)

Postepowanie
fizjoterapeutyczne

u pacjenta po pierwszej
w Polsce implantacji
sztucznego serca — SynCardia
Total Artificial Heart

(TAH)

e,

apiina wybrane czynniki flzyszﬂai;s:y‘?' e -‘—'j____ S q?‘”" # N
000, @
e — W

fect of hippothe apy on nildren with autis;
L]

www.fizjoterapiapolska.pl

prenumerata@fizjoterapiapolska.pl



CQ Elektronik System
Nowoczesna diagnostyka WWW.Cq. Co m. P I

Terapia rehabilitacy jna

ZESTAW APARATURY DO LABORATORIUM KOMPUTEROWEJ DIAGNOSTYKI | KOREKCJI POSTAWY CIALA

Fofogramefn'a Przesfrzenna 3D
Druga kamera catosylwetkowa

’Plafformy CQ-Stab2P

stabilograficzne i DYNAMOMETRYCZNE
jednoi DWUPLYTOV:/E
z analizg wyskoku dla SPORTOWCOW

CQ-Stopy3D
CAD-CNC

a - °
Eksport projektu STL
dla drukarek 3D

Bezposrednie, szybkie, skanowanie przestrzenne (3D) stép (===
System komputerowego wykonywania indywidualnych wktadek KOMPUTEROWE FREZOWANIE WKLADEK

Doktadna diagnostyka stép i koslawosci/szpotawosci kolan i pigt NA MIEJSCU, NA MIARE, NA CZAS |

PROJEKTUJEMY ROWNIEZ NA INDYWIDUALNE ZAMOWIENIA
W OFERCIE-KOMPUTEROWE BADANIE POSTAWY-RUCHU - TREMORU-SILY-BALANSU - TRENINGU
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jedyny aparat do fali uderzeniowej bez kosztow eksploatacii!

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

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

Wskazania do stosowania:

ostroga pietowa ~ tokie¢ tenisisty
kolano skoczka = punkty spustowe
biodro trzaskajace = hallux - paluch koslawy

zespot bolesnego barku

Dowiedz sie wiecej na stronie: www.rosetta-eswt.pl

Skontaktuj sie z nami, by przetestowac aparat za darmo w swoim gabinecie:

O |

bardomed 721121314 biuro@bardomed.pl www.bardomed.pl
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Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktory zapewni Ci:

— ochrong finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~ NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzang z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesiwego wypadku

— profesjonalng pomoc radcow prawnych i zwrot kosztow
obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chronic i wspieraé Ciebie oraz Twoich pacjentow.

» Skontaktuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al. Jerozolimskie 142 B O
02-305 Warszawa | ! I !l

www.interpolska.pl UBEZPIECZENIA




RoboGait 38 Technomex

RoboGait to system do terapii chodu z asystg robota stosowany na kazdym etapie rehabilitacji u pacjentdw
z niedowtadem lub porazeniem koriczyn dolnych w szczegdlnosci u pacjentéw z urazami mdézgu, rdzenia kregowego,
po przebytych udarach mézgu oraz ze schorzeniami ortopedycznymi.

Zobacz ten produkt na stronie:
neuroreedukgacja.pl/robogait

Dowiedz sie wigcej:
32 40 10 350 wew. 57
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Cechy kluczowe
Uniwersalna orteza dla pacjentéw dorostych i pediatrycznych
Regulacja sity wspomagania pacjenta
Regulowany uchwyt na miednice pozwalajgey na prace zaréwno z petng stabilizacjg miednicy,
jok i z jej petnym uwolnieniem
Dynamiczne odcigzenie pacjenta (od O do 100 kg - mozliwos¢ regulacji bez przerywania treningu)
Biofeedback zapewniajgey funkcjonalne srodowisko, zwiekszajgce motywacje wykonywanych éwiczen
Narzedzia oceny oraz raporty
32 4010 350 wew. 57 A PHU Technomex Sp. z 0.0. f facebook.com/technomex
% M btas@technomex.pl ul. Szparagowa 15, @ instagram.com/technomexpl
technomex.pl 44-141 Gliwice, Poland > youtube.com/phutechnomex
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SPRZEDAZ | WYPOZYCZALNIA ZMOTORYZOWANYCH SZYN CPM ARTROMOT?®

Nowoczesna rehabilitacja CPM stawu kolanowego, biodrowego, tokciowego,
barkowego, skokowego, nadgarstka oraz stawow palcow dtoni i kciuka.

H

ARTROMOT-K1 ARTROMOT-5P3 ARTROMOT-53 ARTROMOT-E2 &

Najnowsze konstrukcje ARTROMOT zapewniajg ruch bierny stawdéw w zgodzie
z koncepcjg PNF (Proprioceptive Neuromuscular Facilitation).

KALMED Iwona Renz tel. 61 828 06 86 Serwis i catodobowa
ul. Wilczak 3 faks 61 828 06 87 pomoc techniczna:
61-623 Poznan kom. 601 64 02 23, 601 647 877 tel. 501 483 637

ARTROSTIM
www.kalmed.com.pl kalmed@kalmed.com.pl service@kalmed.com.pl FOCUS PLUS
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PhysioGo.Lite Laser

S ergonomiczny aparat

naswlatlanie wszare zajetago stawu

i do laseroterapii

¥ laczenia

= Gomstullimoss sabisgine

R biostym ul acyj nej

« wbudowana ilustrowana encyklopedia zabiegowa
« 175 programoéw dla popularnych jednostek chorobowych
- réwnoczesne podpiecie trzech akcesoriow

- dotykowy panel sterowania

- praca w trybach: manualnym i programowym
» petne statystyki zabiegowe

« mozliwosc zasilania akumulatorowego

400IR BORD SHN2-400

wsparcie merytoryczne
www.fizjotechnologia.com N

E - Vo

ASTAR. producent nowoczesnej

aparatury fizykoterapeutycznej
ul. Swit 33
43-382 Bielsko-Biata
tel. +48 33 829 24 40 www.astar.pl



mindray

healthcare within reach

ULTRASONOGRAFIA
W FIZJOTERAPII

DC-30 DC-40 full HD

Mindray Medical Poland Sp. z 0. o.
ul. Cybernetyki 9, 02-677 Warszawa, Polska

2 info-pl@mindray.com @ MindrayPoland mindray.com/pl
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REHABILITACH

Nowy wymiar wygody dla stop z problemami y
Obuwie profilaktyczno-zdrowotne
o atrakcyjnym wzornictwie WYROB
imodnym wygladzie MEDYCZNY
Miekki, wyscietany
kotnierz cholewki
. . Minimalizuje Wyscielany jezyk
.Stab,'lpy' wzmocniony podraznienia Zmnf‘;jsza tarc?zji%gpsza
i wyscielany zapietek dopasowanie
Zapewnia silniejsze P
wsparcie fuku Lekka konstrukcja
podtuznego stopy Zmniejsza codzienne
zmeczenie
Zwiekszona
y szerokosc¢
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w obrebie palcow
i przodostopia

Antypozlizgowa, Minimalizuje ucisk
wytrzymala o Ochronna przestrzen i zapobiega urazom
podeszwa o lekkiej na palce - brak szwow
konstrukcji W rejonie przodostopia

Zwigksza przyczepnosc, Minimalizuje mozliwos¢ zranieri
amortyzuje i odcigza stopy
Wysoka jakos¢ materiatow - naturalne
skory, oddychajace siatki i Lycra
Dostosowujq sie do stopy, utrzymujq
je w suchosci i zapobiegajq przegrzewaniu

Trzy

rozmiary Podwyzszona sl

przestrzen

szerokosci tegosc na palce

WSKAZANIA

« haluksy - wkiadki specjalistyczne - palce miotkowate, szponiaste « cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawdw
- béle piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - plaskostopie (stopa poprzecznie ptaska)
- béle plecéw - wysokie podbicie - praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki
- modzele - protezy - odciski - urazy wplywajace na $ciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajace paznokcie

kom. 601 640223, 601 647 877

e-mail: kalmed@kalmed.com.pl

www.kalmed.com.pl www.butydlazdrowia.pl www.dr-comfort.pl

Wytaczny dystrybutor w Polsce:

KALMED g

lwona Penz, Poznar
ul. Wilczak 3
61-623 Poznan
tel. 61 828 06 86
fax. 618280687
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ULTRASONOGRAFY

DLA FIZJOTERAPEUTOW I

i HONDA 2200 e

profesjonalne

kilkudniowe
szkolenie
GRATIS!

CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!

CHCESZ MIEQ?
- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie

(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?

NIE CZEKAJ, AZ INNI CIE WYPRZEDZA!

Made in Japan

ULTRASONOGRAFIA
W UROGINEKOLOGII !!!

£+ _ szybko diagnozowaé specyficzne i niespecyficzne béle

ledZzwiowo-krzyzowe i zaburzenia uroginekologiczne,

LLJ - odczytywad, interpretowac obrazy usg i leczy¢ podstawy pecherza moczowego,
iesnie dna mi n ieénie brzucha, rozejscie kresy biatej,

voim gablneue i praktycznie wykorzystywac

AF HONDA 2200
LNE SZKOLENIE !!!

. mg, dostarczymy aparat, przeszkolimy!
cyjna i pogwarancyjna!

Matgorzata Rapacz kom. 695 980 190 ’ I r e n tgen®

www.polren
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M||C| METRUM CRYOFLEX
PRODUCENT APARATURY MEDYCZNEJ

Partner Polskiego Zwigzku Narciarskiego

Kompleksowe
rozwigzania
dla fizjoterapii

Sprawdz naszga petng oferte na stronie metrum.com.pl
i umow sie na bezptatne testy wybranego aparatu.

I Fala uderzeniowa I Laseroterapia I Diatermia

I Masaz BOA
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METRUM CRYOFLEX, ul. Zielna 29, 05-082 Blizne Laszczynskiego, +48 22 33 13 750, biuro@metrum.com. pl, metrurm.com.pl

SIEMENS Zapytaj o finansowanie

! . t Dzigki nasze] wspdtpracy z SIEMENS FINANCE masz mozliwosé uzyskania pozyczki
"3 '!7{“" f" medycznej w 15 minut bez wychodzenia z gabinetu. Umowa podpisywana SMS-em.
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Early Ultrasound Therapy versus Early Active
Mobilization after Zone Il Flexor Tendon Repair: A Pilot
randomized controlled trial

Weczesna terapia ultradzwiekowa a wczesna aktywna mobilizacja po naprawie Sciegna zginacza
strefy Il: pilotazowe randomizowane badanie kontrolowane

Amr B. Salama'2(AB.C.D.EF) Fatma Alzahraa H. Kamel'3(AB.CDEF) Ahmed M. Zarraa’(ABE),
Ashraf A. Khalil4AB.CD.EF) Ashwag Saleh Alsharidah5(A.B.E)

'Department of Physical Therapy for Surgery, Faculty of Physical Therapy, Cairo University, Cairo, Egypt

2Department of Medical rehabilitation, College of Applied Medical Sciences, Najran University, Najran, Saudi Arabia
3Department of Physical Therapy, College of Medical Rehabilitation, Qassim University, Qassim, Buraidah. Saudi Arabia
“Department of Plastic Surgery, Faculty of Medicine, Cairo University, Cairo, Egypt

5Department of Physiology, College of Medicine, Qassim University, Qassim, Buraidah. Saudi Arabia

Abstract

Purpose. This study aims to compare the effect of early ultrasound (US) therapy to early active mobilization
(EAM) on the outcomes "Range of motion (ROM) and rate of tendon ruptures" of zone II flexor tendon repair.
Subjects and Methods. 20 male patients (31 operated digits), who underwent zone II flexor tendon 4-strand
repair, were divided randomly into 2 groups: Group (A); 10 patients (15 operated digits) who received early US
therapy, and Group (B); 10 patients (16 operated digits) who received EAM. Patients received the treatment (3
sessions/week) from the 3 day till the end of the 6th week postoperative. Active interphalangeal (IP) joints'
ROM of each operated digit was measured using finger goniometer and Strickland’s Original Scoring System was
used to evaluate the ROM outcome at end of the 3™ and 6™ postoperative weeks. Tendon ruptures were counted
in each group if it occurred. Results. There was a significant improvement in the ROM outcome at end of the3™
and 6™ week postoperative in group B compared to group A while no tendon ruptures occurred in either of the
groups. Conclusion. The EAM seems to be superior over early US therapy in the improvement of the ROM
outcome of zone II flexor tendon repair while both show no tendon ruptures.

Key words:
early ultrasound therapy, early active mobilization, flexor tendon repair

Streszczenie

Cel. Niniejsze badanie miato na celu poréwnanie wpltywu wczesnej terapii ultradzwiekowej (US) z wczesng
aktywna mobilizacja (EAM) na wyniki obejmujace ,Zakres ruchu (ROM) i czesto$¢ zerwania Sciegien” w
przypadku naprawy Sciegien zginaczy strefy Il. Uczestnicy badania i metody. 20 pacjentéw ptci meskiej (31
zabiegdw operacyjnych), ktérzy zostali poddani naprawie Sciegna zginacza strefy Il przy uzyciu szwéw
czteronitkowych, podzielonych losowo na 2 grupy: Grupa (A); 10 pacjentéw (15 zabiegéw operacyjnych), ktérzy
zostali poddani wczesnej terapii ultradzwiekowej i grupa (B); 10 pacjentéw (16 zabiegéw operacyjnych), ktérzy
zostali poddani EAM. Pacjenci zostali poddani leczeniu (3 sesje/tydzien) od 3. dnia do korica 6. tygodnia po
operacji. Zakres ruchu aktywnych stawow miedzypaliczkowych (IP) kazdego operowanego palca mierzono za
pomoca goniometru palcowego, a do oceny wyniku zakresu ruchu pod koniec 3. i 6. tygodnia po operacji
zastosowano oryginalny system punktacji Stricklanda. W kazdej grupie liczono zerwania $ciegien, jesli wystapity.
Wyniki. Nastagpita znaczaca poprawa zakresu ruchu pod koniec 3. i 6. tygodnia po operacji w grupie B w
poréwnaniu z grupg A; w zadnej z grup nie wystgpilty zerwania $ciegien. Wnioski. Wydaje sie, ze EAM pomaga
osiagac lepsze efekty w poréwnaniu do wczesnej terapii ultradzwiekowej w poprawie zakresu ruchu po naprawie
$ciegna zginaczy strefy II, przy czym obie nie powodujg zerwania Sciegien.

Stowa kluczowe:
wczesna terapia ultradzwiekowa, wczesna aktywna mobilizacja, naprawa Sciegien zginaczy

18 www.fizjoterapiapolska.pl



Introduction

Lacerations of the hand flexor tendons are common and
cause direct loss of hand function [1]. Repair and rehabili-
tation of zone II flexor tendon lacerations, traditionally de-
scribed as "no-man’s land", is challenging for both hand
surgeons and therapists [2].

Due to the narrow space in which the extrinsic flexor ten-
dons is located and their limited vascularity in zone 11, de-
velopment of gliding-restricting adhesions is expected.
Scar tissue during the healing process can limit tendon-
excursion in the digital synovial sheath and restrict the in-
volved fingers ROM [3]. One of the major complications
after flexor tendon repair is development of peritendinous
adhesions. Several surgical, pharmacological, and non-
pharmacological options have been introduced to reduce
postoperative tendon adhesions aiming to preserve the ten-
dons gliding function without impairing the healing pro-
cess [4].

The US therapy may be associated with an increase in ten-
sile strength and mobility, improved collagen fibril align-
ment, and reduction in inflammatory infiltrate and scar
tissue in the tendons [5]. These effects are considered the
cornerstone for the use of US to facilitate tendon healing,
repair, and prevention of undesirable adhesions [4].

Early mobilization is the most common method for rehabili-
tation after flexor tendon repair. Early passive mobilization
(EPM) means passive flexion with either active or passive
extension of the operated digits, while EAM means active
flexion and extension of the digits [6]. Place and hold thera-
py is a type of EAM, where the finger is passively flexed
and then actively field by the patient [7]. The EAM is distin-
guished by the use of low-tension active contractions in the
repaired muscle-tendon unit is initiated within by the first 3
days but not later than the 5 day postoperatively [8].
Despite many publications on postoperative rehabilitation
methods, restoration of function after zone II flexor tendon
repair still represents a very challenging clinical problem
and none of the methods proved to be superior consensual-
ly by authors [9]. Hence, this study has been developed to
compare between the effect of early US therapy and EAM
on the outcomes of zone II flexor tendon repair aiming to
explore which method is superior since there is a lack of li-
terature comparing these rehabilitation methods after fle-
xor tendon repair.

Subjects and Methods

Study Design

The study was designed as a prospective, randomized, single-
blind, controlled trial. The study was followed the Guidelines
of Declaration of Helsinki on the conduct of human research.

Participants

A convenient sample of twenty male patients (31 operated di-
gits) who underwent zone II flexor tendon primary direct 4-
strand repair technique, aged from 20 to 35 years old,, selec-
ted from Cairo University hospitals, included in this study
which was conducted from January 2017 to August 2017. Pa-

www.fizjoterapiapolska.pl
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tients were excluded if they had associated vascular injuries
requiring arterial repair, crush injuries and soft tissue loss, ne-
rve injuries, tendon injuries of other zones, flexor pollicis lon-
gus repair, medical conditions inhibiting healing, preexisting
problems such as arthritis limiting joint motion, isolated inju-
ries to flexor digitorum superficialis (FDS) tendon or flexor
digitorum profunds (FDP) tendon, tendon injuries in both
hands, diminished cognitive capacity, or history of previously
failed repair. The dominant hand in all patients in each group
was the right one.

Randomization

Informed consent was obtained from each participant after
explaining the nature, purpose, and benefits of the study, in-
forming them of their right to refuse or withdraw at any time,
and about the confidentiality of any obtained information.
Anonymity was assured through coding of all data. The par-
ticipants were randomly assigned into two by a blinded and
an independent research assistant who opened sealed enve-
lopes that contained a computer generated randomization
card. No subjects dropped out of the study after randomiza-
tion.

Interventions

A dorsal blocking cast was fabricated on each included patient
after surgery to immobilize wrist joint in 20-30° extension,
metacarpophalangeal (MCP) joints of 2™ to 5% digits in 40-50°
flexion, and IP joints of 2" to 5% digits in full but comfortable
extension with free thumb [10]. The cast was fixed on the pa-
tient by a wrapped bandage.

The treatment was conducted for 6 weeks (3 sessions/week)
started at the 3™ day and continued till the end of 6th week
postoperative. Postsurgical medical care (medications inclu-
ding analgesics and antibiotics, and wound dressings) was
provided for all included patients who were randomly assi-
gned into 2 groups:

Group A included 10 patients (15 operated digits) who rece-
ived early US therapy. At the 3" day postoperative, with the
cast in place, the bandage and the dressing on zone II were re-
moved. The coupling gel medium was applied over the repa-
ired arca and a tap water-filled latex glove was placed over the
gel. The gel was applied on the US treatment head (Ultrasound
Unit PULSON 200 Gymna Uniphy N.V) then it was placed on
the tap water-filled latex glove [11]. The US parameters were
adjusted to: 1 MHz, 0.7 W/cm?, 1:4 pulse ratio and the treat-
ment duration was 5 min for each operated digit [12]. The US
treatment head was moved over the tap water-filled latex glove
continuously during therapy. After the end of the therapy dura-
tion, the dressing and the bandage were carefully reapplied.
The use of tap water-filled latex glove was discontinued just
after suture removal (by the end of 3 postoperative week) and
direct application of US with only gel was used. From the start
of 4t week till the end of 6™ week postoperative, the intensity
of US was increased to 1 W/em? [12].

Group B included 10 patients (16 operated digits) who rece-
ived EAM. The EAM program was divided into 3 phases [8,
11, 137:
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« Phase 1.: From the 3" day to the end of the 3" week postope-
rative: With the cast in place, the bandage over the hand was
removed and the following exercises were performed; Passi-
ve distal interphalangeal (DIP) joint flexion and extension
"with proximal interphalangeal (PIP) joint and MCP joint fle-
xed", passive PIP joint flexion and extension "with DIP joint
and MCP joint flexed", passive composite flexion and active
extension to the limit of the cast, and active place and hold
exercises which consisted of; Active wrist extension till the
limit of the cast with simultaneous passive tolerable unre-
stricted composite flexion of the digits, then the patient was
asked to maintain the attained digits flexion actively for 5 se-
conds, then the patient relaxed allowing the wrist and MCP
joints to passively flex, and the IP joints to actively extend.
At end, the bandage was re-applied over the patient hand.

 Phase 2.: From 4™ to 6% week: In addition to the previous
exercises, the cast was removed for phase (2) exercises
which were; Active IP joints flexion with MCP joints
extension followed by full digital extension, and active te-
nodesis exercises which consisted of; Active wrist flexion
with active digits extension, and active wrist extension
with gentle active digits flexion in form of a straight fist,
full fist, and hook fist alternatively. Then, the patient was
re-immobilized in the cast.

« Phase 3.: During the 6™ week: The cast was discontinued. In
addition to the previous exercises, the following exercises
were performed; Active flexor tendon-gliding exercises
which consisted of moving the fingers through the following
five positions respectively (straight hand, hook fist, full fist,
table-top position, and straight fist), and flexor tendon-bloc-
king exercises for PIP flexion and DIP flexion for each in-
volved digit. Each previous exercise in each phase was
performed 15 times/session and same per each 2 waking ho-
urs. In home, the patient was learned to perform the passive
exercises and stabilization by his opposite hand. At the 4t
and 6 postoperative weeks, the 2"d and 3™ phases of EAM
program were added respectively to the US therapy for pa-
tients of group A.

Outcome Measures

At end of 3rd and 6th weeks postoperative, active ROM at PIP
and DIP joints of each involved digit was measured using fin-
ger goniometer (Baseline 12-1011 Finger Goniometer, Metal,
180 Degree - 6" Deluxe) [14], [15]. The Strickland’s Original
Scoring System formula was used for calculating the attained
percentage of the normal range of active finger PIP and DIP
joints movement [16]:

active flexion PIP and DIP) — (extension deficit PIP and DIP) x 100%

Strickland =
175°

The ROM outcome was classified as excellent if it is
between 85-100%, good if it is between 70-84%, fair if it is
between 50-69%, or poor if it is between 0-49%. The
number of digits with poor score in each group was divided
on the total number of all operated fingers in the same
group and the result was multiplied by 100 to give a
percentage of poor results in each group and the same was
done for digits with excellent, good or fair scores in each

group.

Statistical analysis

Age was compared between groups using unpaired t test.
Chi squared test was conducted for comparison of
distribution of the operated fingers between groups. Data of
Strickland’s Original Scoring System was expressed as a
frequency distribution. As Strickland’s Original Scoring
System data was ranked data, the Mann—Whitney U test was
carried out to identify the significance difference between
the two groups. Wilcoxon signed ranks test was conducted
for comparison between pre and post treatment in each
group. The level of significance for all statistical tests was
set at p < 0.05. All statistical measures were performed
through the statistical package for social studies (SPSS)
version 19 for windows.
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= % normal PIP and DIP motion.

Results

Twenty patients with zone II flexor tendon 4-strand repair partici-
pated in and completed this study. The mean ages of the patients
were 37.6 + 7.89 in group (A) and 35.1 + 7.59 years in group (B),
with no statistical difference between groups (p > 0.05). There
was | patient had 4 operated digits, 2 patients had 2, and 7 pa-
tients had 1, while in group B there was 1 patient had 3 operated
digits, 4 patients had 2, and 5 patients had 1. Also, in group A, 3
operated digits were little fingers, 3 were ring, 5 were middle, and
4 were index while in group b, 2 operated digits were little fin-
gers, 3 were ring, 6 were middle, and 5 were index. There was no
significant difference between the two groups in the number and
distribution of operated fingers in patients (p = 0.64).

The frequency distribution of Strickland’s Original Scoring Sys-
tem for both groups is presented at (table 1). In terms of a within-
group comparison, the results clarify a significant improvement in
the Strickland’s Original Scoring System at end of 6th over end of
3" week postoperative in group B (p < 0.05), while there was no
significant difference in the Strickland’s Original Scoring System
between 3 and 6 weeks post operative in group A (p > 0.05). In
terms of between groups comparison, there was a significant im-
provement of the distribution of Strickland’s Original Scoring
System in favor of group B over group A at end of both 3rd and
6t week postoperative (p < 0.05) (table 1).
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Table 1. The frequency distribution and Mann-Whitney U -value of Strickland’s Original Scoring System for between
groups comparison and Wilcoxon Signed Ranks test for within groups comparison.

Time of evaluation  Strickland’s Original Group A

Scoring System

Mann-Whitney U
-value

Poor 12 (80%)
Week 3 Fair 3 (20%)
Good 0 (0%)
Poor 6 (40%)
Week 6 Fair 8 (53.3%)
Good 1(6.7%)

4 (25%)
6 (37.5%) 45 0.001%*
6 (37.5%)
0 (0%)
6 (37.5%) 24 0.0001%*

10 (62.5%)

Wilcoxon Signed Ranks Test

1.89
0.06

Week 3 Vs Week 6 Z- value

p-value

Discussion

In the present study, early US therapy in group A showed impro-
vement in the ROM outcome post flexor tendon repair. This could
be proved by matching the current study group A results with what
was found by Geetha et al. [12] when they compare early US the-
rapy to postoperative immobilization and concluded superiority of
early US.

Geetha et al. [12] reported that 75% of the operated digits had poor
scores by the end of 12" week post flexor tendon repair during
which the patients were kept in complete immobilization for 3 we-
eks postoperatively. By the end of the 8th postoperative week, the
best outcome for operated digits which underwent early US thera-
py was that about 76% of them had good scores [12]. Group A re-
sults of the present study showed that 60% of the operated digits
had fair and good scores and 40% of the operated digits had poor
scores and that was only by the end of the 6% week postoperatively.
This could be interpreted by the effect of US on optimizing
tendon healing and prevention of tendon adhesions, and the-
refore improving the ROM outcome of the operated digits in
contrast to postoperative immobilization [4, 17, 18, 19].

In the current study, no tendon ruptures occurred in group A. This
could be interpreted by the effect of US in improvement of the ulti-
mate tensile strength of the repaired tendon [20, 21]. US might ha-
ve these advantages due to its non-thermal effects, including stable
cavitation, acoustic microstreaming, and micromassage. These ha-
ve sufficient strength to alter cell membrane permeability and sti-
mulate cellular activity which can facilitate tendon repair in an
optimum way leading to more regular and denser tendons [5, 21].
The ROM results of EAM in group B in the present study could be
matched with the ROM results found in the study done by Trumble
et al. [7]. in which the mean active IP joints ROM was 122° + 16° in
patients who underwent EAM group by the end of the 6™ postope-
rative week [7]. The ROM results of group B in the present study
revealed that 62.5% of the fingers had good results (125-149°) and
only 37.5% of the fingers had fair results (90-124°) by the end of 6th
postoperative week. That seems to be similar in average to the ROM
results of EAM in the study of Trumble et al. [8] and that ensures the
effectiveness of EAM on enhancement of the ROM outcome post
flexor tendon repair. This effect could be interpreted by the brief suf-
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2.82
0.005**

ficient stress placed on the repaired tendon, developed only by EAM,
which is very effective in creating tendon excursion.

In the current study, there were no tendon ruptures in group B. Some
possible causes could explain this advantage. Some studies showed that
EAM increases the tensile strength of the repaired tendon [17, 22]. Al-
so, place and hold exercises with synergistic active wrist which exert
about 9 N force on the tendon, located in the early safe zone (between 5
and 10N) for rehabilitation in a typical 4-strand repair [23]. Additional-
ly, place and hold exercises were performed only in the available unre-
stricted tolerable passive composite ROM of the digits without a
necessity for full arc forceful flexion and this decreased the work of fle-
xion (WOF) [10]. Finally, in our study, clear instructions were provided
for the patients about the proper way to move their hands during exer-
cise. All of these factors might contribute to a decrease in the risk of
gapping and possibility of tendon rupture postoperatively.

The superiority of group B results over group A results, regarding the
ROM outcome, found in the present study might be due to 3 possible
causes. Firstly, the complete immobilization of the digits in group A for
3 weeks could result in 47% loss of muscle strength which was conclu-
ded in the study of Hortobagyi et al. [24]. As the muscles bring about
movement within the joints, then significant weakness in the muscles
will directly decrease the active ROM of the joints they are acting on.
On the contrary, active muscle contraction promotes recovery of musc-
le tone and strength [25], and enhances the joints active ROM outcome
post flexor tendon repair and this is what occurred in group B.
Secondly, Kubato et al. [26] concluded that both motion and tension
enhance the tendons response to injury in contrast to deprivation from
them which supports the superiority of EAM protocols. Tertiary, the
exercises in EAM group were repeated daily for 15 times /2 waking
hours in addition to the sessions (3 times weekly) while early US thera-
py was introduced only during the sessions. The differences in the fre-
quency of the intervention might add to the superiority of EAM.

The superiority of EAM over early US therapy in the ROM outcomes,
found in the present study, was mismatched to the conclusions of Ge-
etha et al. [12] and Tang, [27]. Tang, [27] noted that the best functional
results of 75% excellent to good scores (at 12 week post flexor tendon
repairs) were reported after EAM and Geetha et al. [12] found exactly
the same results from early US direct application therapy after 2-strand
flexor tendon repair.
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The evenness of both EAM and early US therapy found by Tang,
[27] and Geetha et al. [12] differs than the superiority of EAM
found in the present study and it might be due to some possible
causes. Firstly, Geetha et al. [12] used the direct US application
from the beginning, which provides the advantage of 100%
sound waves transmission (therefore better outcomes than
indirect application, used in the first 3 weeks in group (A) in the
current study, which provided only 66-79% transmission) [11],
but with possible disadvantage of wound dehiscence [12].
Additionally, all patients included in the study of Geetha et al.
[12] underwent 2-strand repair not 4-strand repair like in the
present study and Kannas et al. [28] concluded that multistrand
repairs showed increased bulk and stiffness compared with 2-
strand repairs. Hence, US therapy used for 4-strand sutures
repaired tendons could result in poorer ROM outcomes than
when it was used for 2-strand sutures repaired ones and that
might add to the inferiority of group A ROM results in the
current study.

On the other hand, the superiority of EAM was agreed upon by
other studies compared active exercise therapy with other
available postoperative rehabilitation methods like studies done
by Farzad et al. [29], Stasinopoulos and Stasinopoulos, [30],
Wada et al. [22] and Pieniméki et al. [31].

Farzad et al. [29] concluded that EAM provides greater ROM
than EPM after zone 2 flexor tendon 2-strand repairs. Also,

Stasinopoulos and Stasinopoulos, [30] noted that an exercise
program is better than US therapy in treatment of chronic
patellar tendinopathy. Additionally, Wada et al. [22] found that
peritendinous adhesions are apparently absent in early actively
mobilized repaired tendons in contrast to markedly developed
extrinsic adhesions in immobilized ones. Also, Pieniméki et al.
[31] concluded that progressive exercise therapy is more
beneficial than US therapy in treating chronic tennis elbow.
Limitations of the present study were the differences between
surgeons who participated in this study in skills and
experience, physical and psychological conditions of the
patients during the period of treatment, individual differences
in patients and their response to the treatment, possible human
errors, patient’s nutrition, and patient’s compliance.

Conclusion

The EAM seems to be superior over early US therapy in
improvement of the ROM outcome of zone II flexor tendon
repair while both show no tendon ruptures.
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