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Background. The range of motion prior to total knee arthroplasty (TKA) is a key determinant of the postoperative
range of motion. The chance that the accompanying stiffness of the extensor mechanism may lead to limited flexion
following surgery increases with how restricted the preoperative range of motion was. It would make sense to enhance
knee ROM before surgery in order to optimize flexion following TKA. Final flexion following TKA is affected by a number
of factors, although preoperative range of motion is the most important.

The aim of the study — to evaluate the functional performance and efficacy of the preoperative exercise programme
on the osteoarthritic knee during the exercise period, following arthroplasty, during immediate postoperative recovery,
and at 1, 3, 6 and 12 months after surgery.

Methods. For the study, 156 patients with knee arthritis were collected over a period of one and a half years. In this
prospective study, they were divided into a treatment group and a control group. Preoperative knee exercise was given
to 78 patients for at least one month. Prior to and following the treatment group’s workouts, all patients were observed.
The time in days before reaching 90° of knee flexion and the length of the hospital stay were the data that were gathered.
At 4 weeks, 3 months, 6 months, and 1 year, each subject had their knee ROM and KSS reevaluated.

Results. Knee workouts were unquestionably helpful in achieving early knee flexion up to 90° in comparison to that
of the control group. When the treatment group was compared to the control group, knee flexion to about 90° and more
was attained in about 4 weeks; this difference was statistically significant (p<0.01). However, there were no appreciable
variations in the knee range of motion achieved on long-term follow-up for 6 months and a year.

Conclusion. In conclusion, prehabilitation significantly improves the KSS for the treatment group both before surgery
and three months after surgery. Exercises done before to surgery help patients recover more quickly from TKA and may
speed up the process of achieving a good flexion and extension range of motion. However there is no significant difference
in functional outcome after one year post surgery in both groups.
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BnusHue pusmnyecknx ynpaxxHeHui B npeaonepauuoHHOM nepuoae
Ha 06beM ABUXKEHUI1 B KOJIEHHOM CyCTaBe Noc/ie TOTa/lbHOro
SHA0MNPOTE3UPOBaAHUSA: NPOCNEKTUBHOE CPaBHUTENbHOE UCCNeA0oBaHue

MMaBut Oxxanapaax T., [Totypu Puiin Pam, [Ipasuu HapasiH, Cypss lpu Kapyx Y.

Hucmumym mpasmamonozuu u opmoneduu Canoxas I'anou, 2. Banzanop, HHous

AxmyansHocms. O6beM IBVKEHMIT B KOJIEHHOM CYCTaBe Iepef, TOTAIbHbIM 3HAONPOTE3MPOBAHMEM SIBJISIETCSI OCHO-
BOIOJIATaAoMMM (GaKTOPOM, BIMUSIONMM Ha (QYHKIMOHATbHbBIE PE3YIbTATHI ITOC/E orepaiuu. YeM 60JbIlie BhIpaskeHa KOH-
TpakTypa Ha (oHe pUTMIHOCTM MBI, pasrubaTeneii 1O BMeNIaTebCTBA, TEM BBIIIE PUCK BO3HMKHOBEHMST OTpaHMYeHMIT
crubaHus B MOC/IEONePalIOHHOM Tepuojie. B CBSI3U ¢ 3TUM MpeACTaB/SeTCS 11e71ecCO00pa3HbIM YBEIMUUTD MTpeloIepary-
OHHbIVI 06BEM IBVSKEHUIT IJIST ONITUMATIbHOIN PabOThI MBIIIII-CTMOATeNel TToc/Ie BbITIOMHEHNSI TOTAIBHOTO SHIOIPOTE3U-
poBaHus KosmeHHOro cycraBa (TOKC). CrubaHue B KOJIEHHOM CYCTaBe IMOC/Ie TOTATbHOTO SHIOMPOTE3UPOBAHMS 3aBUICUT OT
MHOKeCTBa (GakTOPOB, CPEAY KOTOPBIX CAMBIM BasKHBIM SIBJISIETCSI 00beM ABVKEHMIT B ITPeOTIEPAIVIOHHOM TIEPUOJE.

Llens uccnedoeanus — OUEHUTHh QPYHKIMOHATbHBIE MTOKa3aTeNu U 3DHEeKTUBHOCTD MPeAOIepayOHHON MpOrpaMMbl
yIIpakHEHMI MPU 0CTeoapTpo3e KOJEHHOIO CyCcTaBa BO BpeMsl MX BbITIOJIHEHMS, B Iepyoy, IOCJIeoNepalnioHHOTO BOCCTa-
HOBJIEHMSI TTOC/Ie SHAOIMPOTE3MPOBAHMS, a TaKke Uyepes 1, 3, 6 u 12 mec. rocie onepanyn.

Mamepuan u memodst. 3a IO TOPA TOJA B VICCIeIOBaHYE ObIIM BKIIOUEHBI 156 MAIMEeHTOB, MOTYYUBIINX XUPYyprude-
CKOe JIeyeHMe T10 TTOBOY apTpo3a KOJEHHOTo cycTaBa. OHM ObUIY TOJeeHbl HAa 2 TTPOCITEKTUBHbBIE I'PYIIIIbI — OCHOBHYIO
M KOHTPOJIbHYI0. CeMMUIeCATY BOCbMMU MAIIMEHTAM B IPeJoTNepaiOHHOM Mepuojie MPOBOAMINCH GU3MUYECcKMe YIIpaskKHe-
HMSI Ha TIPOTSDKEHUM MMHMMYM OJHOTO Mecsiia. Bce manyeHTbl OCHOBHOI TPYIITBI OBIIM OCMOTPEHBI 10 Hauana Gusu-
YecKO¥ MOJATOTOBKY K OIEepaTUBHOMY JIEUEHUIO U Tocje ee 3aBepileHus. ToTajbHOe SHAONPOTE3MPOBaHME KOJTEHHOTO
cycTaBa 6bUTO BBIMIOTHEHO BceM 156 manyeHTam. OlieHKa o6beMa IBVKeHMI B CyCcTaBe MPOU3BOAMIACh uepes 4 Hefl., 3, 6
1 12 mec. mocJie OMepaTUBHOTO BMeIIaTe/lbCTBA. bblsl OnpeaeneH CpoK, 3a KOTOPbIN MalMeHTbl CMOIJIM AOCTUYDb [OJTHOTO
pasrubanust u crubanus 1o 90° B KOJIEHHOM CYCTaBe.

Pe3ynomamet. TIanlveHTbl OCHOBHOJ TPYTINbI, BBIOTHABIINE (Dy3nuecKye yIpaskHEHUS B TIPeJOTepalyiIOHHOM Tepu-
olle, CMOIJIM AOCTUYb CTMOaHMSI B KOJIEHHOM CycCTaBe Iof yrioM 90° paHblie (MpUOAU3UTENbHO 4 He[l.), ueM MalyeHThl
KOHTPOJIBHOJ TPYIIbI. Pa3HUIA B CPOKAX MEXAY CPABHMBAEMBIMU TPYMIaMu ObUIa CTATUCTUYECKM 3HAUMMoii (p<0,01).
PasHuiia B o6beMe ABVDKEHMIT B KOJIEHHOM CyCTaBe MeXIy TMalMeHTaMyu 06eux IpyII, OTMEeUYeHHAs] BO BpeMsl OCMOTPOB
yepes 6 1 12 Mec. rocjie onepaiyu, 6b1a He3HAUUTETbHOI.

3axnrouenue. IIpeapeabuauTanys 3HAUUTEIBHO YIYYIIMIIA TTOKA3aTeu 1o mkaixe KSS y manueHTOB IPYIImbl Uccie-
JIOBaHMS Kak B IpeJioNepalyiOHHOM Tepuoge, Tak U uepe3 3 mec. Iocjie onepanuu. YrpaxkHeHNsl, BbITIONHsIeMble Tepes,
OTepaTMBHBIM BMEIIATETbCTBOM, ITO3BOJISIOT COKPATUTh CPOKM BOCCTAHOBJIeHUS ManyeHToB mmocie TAKC u cmocobeTBy-
10T 60J1ee OBICTPOMY JOCTIMKEHMIO XOPOIINX MYHKIMOHAIbHBIX Pe3yabTaToB. OMHAKO Yepe3 rof ocje ornepamnyun CTaTu-
CTUYECKM 3HAUMMBIX Pa3INUNil B aMIUTUTyIe CrubaHus ¥ pa3TubaHusl B KOJIEHHBIX CYCTaBaX y MalMeHTOB 06eMX Ipyrmax
OTMEYEHO He OBIIO0.

KiroueBble C10Ba: OCTEOApTPO3 KOJIEHHOIrO CycTaBa, (GU3MUeCKMe YIpakHeHMs, (QYHKIMOHAIbHbIE DPEe3y/IbTaThl,
TOTAJIbHOE SHIONPOTE3UPOBAHIE KOJIEHHOTO CyCTaBa.

[MaBut Dxanapgan T., [Totypu Pumu Pawm, [IpaBuu H., Cypes llpu Kapyn Y. [BausHue dusmyeckux yrnpaxkHeHUit
B IpenonepaloHHOM Iepyuofie Ha 06beM MBMKEHMIT B KOJIEHHOM CyCTaBe ITOC/Ie TOTAJIbHOTO SHAOMPOTE3UPOBAHMS:
MIPOCIIEKTMBHOE CpaBHUTeNbHOe uccienosanue]. Tpaemamonozus u opmonedus Poccuu. 2023;29(1):17-24. (AHIL.).
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INTRODUCTION

The most prevalent form of joint disease in the
world, osteoarthritis (OA), has negative effects on
musculoskeletal pain, disability, and socioeconomic
expenses [1, 2, 3]. Osteoarthritis of the knee is
associated with gradual decreases in strength, agility
and reduced ability to perform daily chores [4, 5].
Initial medication is used to manage this condition,
but it frequently worsens to the point that total knee
arthroplasty (TKA) is the sole option for providing
long-term pain relief [6]. Even while TKA surgery
is excellent in relieving pain, it may still result in
years of decreased leg strength [7, 8]. Older persons
who have weak lower extremity muscles are more
likely to fall and have decreased function [5]. People
with knee OA show significantly reduced quadriceps
strength relative to their unaffected leg or healthy
age-matched controls [9, 10]. There has been mixed
effectiveness with a variety of exercise regimens
intended to increase leg strength and functional task
performance in people prior to TKA [10, 11, 12].

Even with better surgical technique, postoperative
physical therapy, and prosthetic design [13, 14], TKA
rarely offers full range of motion (ROM) with flexion
of more than 120. The majority of daily tasks can be
comfortably carried out with a postoperative ROM of
100 to 120 [15]. Final flexion following TKA is affected
by a number of factors, although preoperative
range of motion is the most important [16, 17].
The chance that the accompanying stiffness of the
extensor mechanism may lead to limited flexion
following surgery increases with how restricted the
preoperative range of motion was. It would make
sense to enhance knee ROM before surgery in order
to optimize flexion following TKA. A structured
exercise programme intended to develop quadriceps
and hamstring strength and endurance might cause
even severely arthritic patients to respond within
4-6weeks [18,19]. Exercises can also improve balance
and alleviate discomfort [20].

The aim of the study — to evaluate the functional
performance and efficacy of the preoperative exercise
programme on the osteoarthritic knee during the
exercise period, during immediate postoperative
recovery following arthroplasty, and at 1, 3, 6 and
12 months after surgery.

MATERIALS AND METHODS
Study design

The assessors in this prospective pilot randomized
controlled research were blinded. Since participants
had given informed consent to have joint arthroplasty,
patient competence to consent was not explicitly
assessed. The rights of the trial participants were
maintained, and each patient gave written informed
consent to take part.

One hundred fifty six non-inflammatory arthritis
patients, aged 48 to 70, were enrolled in this
prospective trial. They were randomly assigned to the
treatment group or the control group.

Before TKA surgery, 78 patients (the treatment
group) participated in a four-week home exercise

regimen.
Prehabilitation exercises included resistance
training, flexibility exercises, and quadriceps

strengthening over the course of four weeks at home.
The exercises were demonstrated to the patients,
who had to perform them three times per day for four
weeks.

Inclusion criteria

Non-inflammatory osteoarthritis with intentions
for a primary unilateral TKA, moderate to severe pain
in the afflicted knee, patient willing to volunteer to
participate in the study by signing a consent form
accepted by the ethical review committee, patient
plans to be accessible for follow-up through 1 year
postoperative, and good condition that allows safe
participation in the preoperative home exercise
programme were included.

Exclusion criteria

Patients with systemic inflammatory illness,
or concurrent lower extremity abnormalities
were excluded from the trial, as were patients
who were unable to tolerate the preoperative and
postoperative treatment programme. Patients
were required to obtain an approval status from an
internal medicine specialist, on which it should be
noted that the patient has no medical conditions
that would preclude them from undergoing surgery.
BMI greater than 35, prior hip or knee replacement
surgery, active local or systemic infection, high tibial
osteotomy of the affected knee, flexion less than 80°,
fixed flexion deformity greater than 20°, varus or
valgus alignment greater than 10° unless correctable
to under 10°, and most recently fractured upper or
lower extremity were also excluded.

The patients who were included in the control
group carried on as usual up until the procedure.
During the baseline assessment, the treatment group’s
participants received individualized explanations of
the exercises and completed one of them with the lead
researcher. There was a regimen that was supposed to
be followed at home for exercise.

The exercise plan was created to improve the soft
tissues and muscle strength in the lower extremities.
For four weeks, the subjects were required to complete
the exercises at home. The exercises needed to be
done without a physiotherapist’s assistance.

The four-week therapy course was finished at
the time of hospital admission the day before TKA
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surgery. Just prior to surgery, participants in the
treatment and control groups completed a second
evaluation of knee range of motion and the KSS.
Using a fixed bearing, cemented-retaining knee
prosthesis while sacrificing the cruciate ligaments,
a knee replacement procedure was carried out
by anterior midline skin incision and medial
parapatellar incision. All subjects underwent the
same physiotherapy programme following surgery.

Outcome assessment

The time in days before reaching 90° of knee
flexion and the length of the hospital stay were
the data that were gathered. At 4 weeks, 3 months,
6 months, and 1 year, each subject had their knee ROM
and KSS reevaluated.

The term «active knee flexion» refers to the
maximum angle of knee flexion as measured using
a goniometer when the patient is standing against
a wall and the foot maintained parallel to the other
leg. The passive knee flexion angle assessed with the
patient resting supine on a table and knee flexion
performed at the subject’s muscle strength. In KSS
the knee and patient function ratings are given
distinct scores. Higher scores indicate greater knee
and patient function.

Statistical analysis

Pearson’s correlation was utilized as a bivariate
measure. The Student t test was employed to compare
variables throughout the statistical analysis, which
was done using SPSS 20.0 (IBM® SPSS®). The
statistical significance threshold was set at p<0.05.

RESULTS

One hundred fifty six participants were used
in the study, equally split into two groups: those
who participated in a prehabilitation programme
(n=78; 20 men and 58 females) and those who did not
(n =78; 25 males and 53 females). Patients ranged in
age from 48 to 70 years.

Although there were statistically significant
gains in knee and functional scores over time in
both groups (with prehabilitation programme and
without prehabilitation programme), there were no
statistically significant changes in BMI over time
(p>0.05). Both groups displayed comparable KSS levels
(39.5 vs. 39.83) four weeks before surgery (p = 0.8216).
The treatment group’s KSS at baseline was 44.95,
postoperative KS was 52.26, 1 month after surgery
was 72.76, 3 months after surgery was 78.41, 6 months
after surgery was 84.15, and after a year it was 86.77.
The baseline KSS for the control group was 39.74, the
postoperative KS was 47.15, the KSS at three months
was 67.12, the KSS at six months was 83.05, and the KS
at one year was 86.31.

After 4 weeks of training, the treatment group’s
passive and active flexion, extension, knee score,
and patient function were significantly improved
(p< 0.001). Patients in the treatment group achieved
90° of knee flexion on average 3.8 days (*1.2)
following surgery, but patients in the control group
did not achieve this milestone until 4.03 days (+1.5)
following surgery. The treatment group’s hospital
stays were on average 4.1 days (*1.5) and the control
groups were 5.5 days (£1.2) Exercise’s impact on the
knee score or patient function score, as determined
by the KSS, was not supported by any data. When
compared to the control group, the treatment
group’s extension range of motion was superior for
the first 3 months, after which it remained the same
in both research groups. With regular physiotherapy
exercises, therange of motion advanced. After 4 weeks
of rigorous physiotherapy, 12 patients with tight
knees underwent manipulation under anesthesia.
With time, the patient’s knee and function scores
improved, and they felt very at ease performing
typical housekeeping tasks (Tab. 1, 2).

Figure 1 shows passive and active flexion and range
of movements at different follow up.

Figure 2 shows graphical representation of KSS
and patient function score at different follow-up.

Knee scores for treatment and control group at different follow-up, mean (SD) fable 1
Follow-up
Group 4 weeks
before Baseline After surgery 1m 3m 6m 12m
surgery
Treatment | 39.95 (3.195) | 44.95 (3.195) | 52.26 (1.607) | 72.76 (7.838) | 78.41 (5.241) | 84.15 (5.643) | 86.77 (3.486)
Control 39.83 (3.359) | 39.74 (3.390) | 47.15 (3.814) | 67.12 (7.047) | 75.32 (5.119) | 83.05 (4.070) | 86.31 (3.021)
p value 0.826 <0.001 <0.001 0.125 0.771 0.89 0.93
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Table 2
Patient function scores for treatment and control group at different follow-up, mean (SD)
Follow-up
Group 4 weeks
before Baseline After surgery 1m 3m 6m 12m
surgery
Treatment | 27.63 (5.625) | 40.06 (3.558) | 52.50 (5.568) | 72.44 (2.414) | 77.44 (2.463) | 83.13 (2.486) | 88.21 (2.503)
Control 27.24 (5.847) | 27.56 (5.962) | 47.69 (5.565) | 68.31 (66.34) | 76.99 (73.16) | 82.12 (2.486) | 87.24 (2.503)
p value 0.676 <0.001 <0.001 0.097 0.87 0.813 0.977
125,00 125,00
120,00 120,00
115,00 115,00
110,00 110,00
105,00 105,00
100,00
100,00
95,00
9,00 90,00
@‘& S Baseline 1m 3m 6m  12m
%%

®)

Fig. 1. Passive (a) and active (b) knee flexion for treatment and control groups at different follow-up
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Fig. 2. Graphical representation of KSS (a) and patient function score (b) for treatment and control groups at
different follow-up
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DISCUSSION

In a randomized controlled experiment with 131
participants, L. Beaupre et al. published the findings of
their preoperative exercise and education programme
in 2004. Following the intervention programme or
at any postoperative measurement point, there were
no differences between the two groups in terms
of knee measures (ROM and strength), pain, or
function. Compared to the control group, patients
in the treatment group required fewer postoperative
rehabilitation services and were hospitalized for
shorter periods of time, but these differences failed
to reach statistical significance. Prior to surgery,
patients in the treatment group participated in
a four-week fitness and education programme.
The aim of the exercise programme was to increase
knee strength and mobility with straightforward
exercises that were similar to those found in the
postsurgical exercise programme. Exercises that
build muscle and are isotonic were not added. This
could be the cause of the stagnant increase in range
of motion [21].

According to the results of his study, J.A. Rodgers
found that physical therapy did not affect extension
strength but did result in moderate increases in
isokinetic flexion strength in these highly arthritic
knees. Preoperative physical therapy had no impact
on the postoperative decline in isokinetic strength.
This study did not demonstrate any benefit from
preoperative physical therapy before doing knee
replacement surgery [22].

Prehabilitation improved the treatment group’s
leg strength and functional task performance as
compared to the control group prior to TKA, according
to the findings of A.M. Swank et al. Prehabilitation
for a brief period of time (four to eight weeks)
helped those with severe OA gain more strength and
function [23].

The results of a study by C. McKay et al. showed
that the intervention increased quadriceps strength,
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walking speed, and mental health prior to TKA in a
way that was clinically significant. In the 12 weeks
following surgery, it did not provide patients with
any long-term benefits [24].

According to R. Topp et al. exercisers engaged in
prehabilitation activities including resistance training
and flexibility. The results appeared to corroborate
the idea of prehabilitation and show the effectiveness
of prehabilitation among TKA patients [25].

F.Matassi et al. also stressed that exercise programs
improve knee motion in the presence of arthritis in
their study, Range of motion following total knee
arthroplasty: the influence of a preoperative home
exercise programme. Exercises for the arthritic knee
before surgery aid in the quick recovery after primary
TKA [26].

The key result of the current study was that a
preoperative home exercise regimen improves TKA
recovery. The current study supports earlier findings
that patients with degenerative knee problems can
benefit from a balanced exercise regimen in terms of
improved mobility and function.

CONCLUSION

Patients’ mobility and function may benefit from
an exercise regimen. Our research demonstrates
a statistically significant difference between the
treatment and control groups for KSS and patient
function score. Following the prehabilitation
therapy, KSS and patient function score increased.
In conclusion, prehabilitation significantly improves
the KSS for the intervention group both before
surgery and three months after surgery. Exercises
done before to surgery help patients recover more
quickly from TKA and may speed up the process
of achieving a good flexion and extension range
of motion. It can help patients stretch their knees
to 90° earlier. After one month of being out of the
hospital and up to one year following surgery, there
is no persistent postoperative effect.

JOIIOTHUTEJIbHASI THO®OPMALIVISA

3asneneHHslii 6K1a0 agmMopos

THasum /Incanapdan T. — KOHUEIIINS U TU3aIH UCCIIEN0-
BaHMUSI, aHAJIU3 Y MHTEPIIPETALNS TaHHBIX.

IMomypu Puwu Pam — c60p JAaHHBIX, HATIVICAHUE TEKCTa
CTaTbU.

Ipasun HapasH — aHamM3 ¥ MHTEPIIpETALNS TaHHBIX.

Cypos LlIpu KapyH Y. — HanycaHue TeKCTa.

Bce aBTOpBI Npowin U ofo6puan GUHAIBHYIO BEPCUIO
PYKOIINCH CTaTh!. Bce aBTOPBI COTIACHBI HECTY OTBETCTBEH-
HOCTb 3a BCe acIeKThbl paboThl, YTOOBI 0OECIIeUnTh HaJIe-
Kalllee pacCMOTpeHMe U pellieHKe BCeX BO3MOKHBIX BOIIPO-
COB, CBSI3AHHBIX C KOPPEKTHOCTHIO U HAJEKHOCTDIO 060
yacTu paboThI.
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