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BACKGROUND

Background: Hip joint replacement (endoprosthesis, alloplasty) has become one
of the most frequent surgery interventions of the 20th century.

Aim: To conduct rehabilitation therapy in the late post-surgery period of hospital
rehabilitation (45 days after surgery), to track patients’ progress and measure the
results.

Materials and methods: One hundred and fifty-two patients with hip joint endo-
prosthesis were included in the study. All underwent surgery and rehabilitation
at the Department of Clinical Rehabilitation of the Physical and Rehabilitation
Medicine Clinic at Doctor G. Stranski University Hospital, Pleven. Kinesitherapy
included therapeutic massage, isometric exercises for gluteal and hip muscles,
isotonic exercises for the hip and the knee joint, breathing exercises, analytical
gymnastics, exercises for balance and posture stability; gait control, exercises with
gym equipment; occupational exercises included all activities of daily living (ADL)
that were practiced at home; treatment with performed physical factors included
applying magnetic field, interferential current therapy, electrostimulation of the
m. quadriceps femoris and the gluteal muscles.

Results: The scores from the pain visual analog scale (VAS), the muscle strength
test and the test for the movement volume of the hip joint were obtained at the
beginning and at the end of the rehabilitation process and stored in an individual
file for each patient.

Conclusion: The results of the present study suggest that the complex rehabili-
tation program (kinesitherapy, performed physical factors and occupational ther-
apy) can result in a considerably faster recovery and ensures that patients reach
optimal functional results.

the recovery process and for prevention of com-
plications.>*

Total joint replacement, or arthroplasty, represents a
significant advance in the treatment of painful and
disabling joint pathologies. Hip joint replacement
has become one of the most successful modern sur-
gical interventions in orthopedics and traumatology.
Improvement of surgical methods and introduction
of new surgical techniques and prosthesis materi-
als have turned joint replacement into one of the
most successful contemporary treatment methods. -
Postoperative rehabilitation is of the utmost impor-
tance following total joint replacement in order to
ensure pain-free function of the joint and improve
the patient’s quality of life. Adequate and timely
rehabilitation is very important for accelerating

AIM

The aim of this study was to assess the effect of a
complex rehabilitation program (CRP) consisting of
kinesitherapy (KT), ergotherapy (ET) and physical
agent modalities, applied 45 days post-surgery on
inpatients at Hospital Rehabilitation Department
(HRD).

MATERIALS AND METHODS

The present study included 152 patients (107 female
and 45 male, age range 22 to 84 years) with hip
joint arthroplasty due to osteoarthritis or femoral
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neck fracture. All patients received surgery at the
Department of Orthopedics and Rehabilitation at
the Rehabilitation Department of Doctor G. Stranski
University Hospital, Pleven, between 2010 and 2014.

For functional assessment of the results we used
the following methods: the manual muscle test,
goniometry for flexion and abduction of the hip
joint and a VAS test for pain (the patient chooses
the points based on self-appraisal — 0 points mean
strong pain and 20 points mean no pain at all) at
the admission and discharge from the hospital.>
The measurements and test results are entered
into a file for each patient, then these data are
analyzed statistically using PAS, Statgraphics v.5.0,
SPSS for Windows v.7.0 and the Mann-Whitney
(Wilcoxon) W-test.”

The rehabilitation aims at improving the patient’s
locomotion (how to use walking aids) in performing
the activities of daily living (ADL). Kinesitherapy
includes therapeutic massage of the lower limb
for several reasons: to improve microcirculation
and manage the venous and lymphatic swelling,
to revitalize the weak gluteal and hip muscles
(abductors, extensors and external rotators of the
hip joint and m. quadriceps femoris), and to relax
the flexors and abductors of the hip joint.

The kinesitherapy consists of isometric exer-
cises in hypertrophic mode; isotonic concentrated
exercises for maintaining and increasing the range
of motion of the hip joint and the knee joint,
and improving the strength of the gluteal muscles
both isometrically and against minimal resistance;
bilateral exercises for the lower limbs; analytical
gymnastics for the paravertebral, stomach, upper
limb and shoulder muscles; breathing exercises —
conducted in a correlational dependence with the
type of the performed exercise (isotonic, isomet-
ric or isokinetic); active exercise of the hip joint
with flexion of the knee and ankle joints (flexion
of the hip joint with an extended knee should be
avoided due to the strong forces applied on the
joint); special techniques for proprioceptive neuro-
muscular facilitation (PNMF); exercises with gym
equipment and with a treadmill for improving the
range of motion of the hip and the knee joints;
analytical exercises for the main movements and
the combined movements of the ankle joint — with
equipment; post-isometric relaxation (PIR) for m.
triceps surae et m. soleus; assisted stretching until
reaching Thomas’ neutral test position to avoid
flexion contractions and adhesions in the hip joint

from occipital position; exercises for balance and
posture stability; gait control and, when necessary,
gait correction using means and aids according to
the stage of recovery.®!

The maximum movement volume of the hip
joint is flexion until 90° and abduction 10°-15°,
while abduction and rotation of the hip joint is
not allowed.’

At baseline, each exercise is repeated 4-5 times.
If the patient’s adaptive capabilities are good, the
repetitions gradually increase to 10-15 times. The
kinesitherapeutic exercises are done once per day
during the first several days, and if there is good
functional capacity they are performed twice a day.

The treatment with performed physical factors
includes applying NIMP — 20 min, 16000 A/m;
IFT — 5 min., 90-100 Hz, 10 min., 1-100 Hz
(quadripole isoplanar interference), electrostimu-
lation (of the quadriceps femoris and the gluteal
muscles) - S0Hz, perpendicular impulse with impulse
length of 1ms/19 ms pause; group modulation with
group continuation of 100 ms, periods from 1000
to 2000 ms.10:14

Occupational therapy includes all ADL that
are practiced at home, which are reinforced and
improved further.®!!

In our practice, we prefer prolonged periods
for using walking aids, although most literature
recommends shorter ones. For cemented prostheses
we recommend that early partial weight bearing
should begin around the second month, and full
weight bearing - after the end of the second month,
adjusted individually to each patient, these patients
being mostly of advanced age. For uncemented
prostheses, we recommend partial weight bearing
after 3-4 weeks, and full efforts — after 4-6 weeks.!?
After reaching full capacity with walking aids, if
there are no subjective complaints and objective
reasons against that, the patient should begin walk-
ing with a single crutch on the opposite side of
the affected leg. Extra focus should be placed on
proper gait avoiding wrong movement stereotypes.
If walking with a crutch causes no pain, the pa-
tient should gradually start using a cane. Using a
cane is mandatory until the patient has overcome
the gait called “gluteus medius”. For patients who
already are able to climb stairs up and down, the
number of stairs without a break during exercise
is increased, and for patients unable yet to climb
stairs, the kinesitherapy exercises must include
training for stair climbing.®!3
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Figure 1. Results from goniometry for flexion and abduction in the hip joint at the
beginning and end of the observed period.
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Figure 2. Results from MMT for flexor and abductor in the hip joint at the begin-

ning and end of the observed period.
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Figure 3. The Wilcoxon curve results from a modified VAS for pain at the begin-

ning and end of the observed period.

RESULTS

Fig. 1 presents the results of the median arithmetic
values for flexion and abduction of the hip joint
before and after conducting hospital rehabilitation.
Increased movement volumes of the hip joint
demonstrate a significant improvement at the end
of this rehabilitation period (P<0.05).

Fig. 2 shows the data for the median arithme-
tic values for MMT for flexion and abduction of
the hip joint at the beginning of the rehabilitation
process and upon discharge from the hospital. The
increase of the strength of the flexor and abductor
muscles (P<0.05) helps patients stabilize their gait
and perform DAL.
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Fig. 3 presents the Wilcoxon curve for the
median arithmetic values of the modified VAS test
for pain at the beginning and at the end of the
rehabilitation period. The curve shifts to the right,
indicating a significant pain reduction (P<0.05).

The applied complex rehabilitation program has
a high level of effectiveness for the functional
recovery of patients after hip joint arthroplasty. It
is perceived well by patients, does not cause risky
situations, incidents, complications and side effects.

The inclusion of isoplanar interference treatment
helps to reduce considerably the pain and restore
the functionality of the hip joint, which is confirmed
by the Wilcoxon curve for the pain VAS test.

Applying electro stimulations with low fre-
quency currents for the extensors and abductors
of the hip joint drastically improves the strength
of these muscle groups, restores locomotion and
helps patients perform their DAL.

DISCUSSION

In the available literature there is currently no sys-
tematized rehabilitation programme for patients after
total hip replacement that includes not only a wide
variety of kinesitherapeutic methods and physical
agent modalities, but also plans the patient treatment
in terms of periods and stages. Most authors focus
mainly on a specific aspect of the kinesitherapy and
not on the entire process.”!3!* In this report, we
presented one of the periods of the applied long-
term kinesitherapy program for treating patients
with hip replacement, which includes various means
and methods of the natural and performed physical
factors. It is adjusted and adapted to the conditions
and specifications of the health care program in our
country. We found that including electrostimulations,
LFMF and isoplanary interference in the treatment
process of patients with hip joint endoprosthesis
shortens their recovery period. We found no in-
formation in the available literature regarding the
application of these procedures during patients’
rehabilitation after hip replacement.

CONCLUSION

Based on the results of the study we can conclude
that applying a complex rehabilitation program
consisting of KT, ET and physical agent modalities,
significantly improves and shortens the recovery of
patients with hip arthroplasty and ensures reaching
optimal functional results. Patients report improved
satisfaction from the achieved results compared to
their highest pre-surgery expectations. A positive

impact is observed on patients autonomy in activities
of daily living, as well as decreased depression state.
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BBepeHume: 3ameHa TazobefpeHHOro cycTaBa (3HZONpPOTE3MpPOBaHMe, ansonna-
CTVKa) ABNAETCA OfHMM U3 Hamboree YacTbiX XUPYPruyecKnx BMELLIATENbCTB B
20-om Beke.

Llenb: Llenbto HacToALWero nccnegoBaHna ABNAETCA npoeegeHune pea6|/mVITau,|/|-
OHHOM Tepannn Ha No3gHeM nocsieonepaunoHHOM nepuope 60/IbHNYHOM pea6|/|-
NNTaunn (qepe3 45 gHen nocne onepau,mm), oTCIeXnMBaHMe ynyylweHna cocton-
HNA NaUNEeHTOB N NpefCcTaBieHne pe3ynbTaToB.

MeTtoabl n matepmanbi: [NauneHTbl C SHAONPOTE3UPOBAHMEM Ta306eApPEeHHOoro
cycTaBa B Konunyectse 152 uenosek NpuHAAM yyactue B uccnefosaHum. Bce noa-
BEPIVCH OMNepauuy U NPOLLNN peabununTauuio B OTAENEHNMN KITIMHUYECKON peabu-
NNTALMW KITUHUKN GU3MKASIBHOW 1 peabunnTaLioHHON MeauuvHbl npu YHVBep-
cuTeTcko 6onbHuue «[-p . CTpaHcKu» B MneBeHe. KnuHesutepanua BKovana B
ce6s neyebHbIVi Maccax, M30MeTpUUecKme YnpaKHeHNA ONA AroANYHbIX 1 Ta3obe-
APEHHbIX MbILUL, N30TOHMYECKME YNParKHEHWA A5 Ta300ePeHHbIX U KOJIEHHbIX
CYCTaBOB, AbIXaTefibHble YNPaXHEHUA, aHANTUTUYECKYIO TMMHACTUKY, YIPaXHeHNA
ana 6anaHca 1 cTabunbHOCTY NO3bl, KOHTPONUPOBaHKE NMOXOAKM, YIPaXKHEHUA Ha
TpeHa)KopHOM 060pyAOBaHMM; SproTepanus BKIoYana B ceba Bce BAbl NOBCe-
HeBHOW AeATeNbHOCTM, NMEILMX MECTO B AOMALUHUX YCNOBUAX; leueHne Gusu-
yeckumn pakTopamu BKioUaso B cebs NpUMeHeHNe MarHUTHOO NOJs, UHTepde-
PEHTHOTO TOKa, aneKTpocTumMynauuio m. Quadriceps femoris 1 AroAVYHbBIX MbILLL.

Pe3ynbTratbl M u3mepeHus: [locsie NpoBeAeHUs TeCTa Mo BU3yasibHO-aHANIOrOBOM
wkane (BALL) gnsi oLueHKU MHTEHCMBHOCTU 6ONK, TECTA HA MPOYHOCTb MbILLUL U Te-
CTa Ha 0OBEM ABVXEHU Ta300epeHHOro CycTaBa bblniv YCTAaHOB/EHDI B Havase
1 MO 3aBepLUEHUN PeabrnnTaLMOHHOrO NPOoLIecca U BHECEHbI B MHAVBUAYaNbHOE
MeLVLMHCKOE fOCbe KaXXJOoro nalyneHTa.

3akntoueHne: Ha ocHoBe pe3ynbTaToB MCCNEeAOBaHNA, MOXKEM CAeNaTb 3aKsove-
HMe, UTO MPOBEAEHME KOMIIEKCHOW peabunmtaLioHHON Nporpammbl, BKIOYa-
lolweln B cebs KnHeseTepanuio, NpoBeféHHble GpusnUeckne GbakTopbl 1 sprotTepa-
NYo NPUBOAUT K 3HAUMNTENbHOMY YCKOPEHUIO BOCCTAHOBNEHUSA U obecneyrBaeTt
DOCTUKEHME ONTUMANbHbBIX GYHKLMNOHANBbHbIX Pe3ynbTaToB AJiA NaLMEHTOB.
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