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Abstract

Aim of the study: to improve the results of rehabilitation treatment of surgical patient after damage to the anterior cruciate ligament
of the knee joint.

Material and methods: General scientific, pedagogical observations, rehabilitation examination, medical and pedagogical testing,
pedagogical experiment, visual analogue pain scale (VAS), Tegner-Lysholm scales, International Knee Documentation Committee (IKDC
- 2000), methods mathematical statistics. The study involved men who were divided into 2 groups: the main (25) and control (23). The
age of the examined varied from 25 to 44 years, on average in the main group 28.18 + 0.51 years, and in the control - 27,15+0,59.
Results: The results of rehabilitation treatment of surgical patient after damage to the anterior cruciate ligament of the knee joint by
introducing an original program of physical rehabilitation at the preoperative and postoperative stage are presented. The place and
role of electromyostimulation of the muscles of the anterior and posterior thigh groups in the process of physical rehabilitation are
indicated.

Conclusions: In the course of the study, the feasibility of using physical rehabilitation means for the priority restoration of the tone,
strength, and muscle mass of the posterior group of the lower limb was proved in comparison with the traditional program of physical
rehabilitation.

Key words: physical rehabilitation programs; electromyostimulation; posterior thigh muscle group

AHOTaUjA

bea’'asnyHa 0.B., /intoByeHko B.O., MyctosBoWT B.A., NlitosyeHKo A.B. MocnigoBHICTb 3acTocyBaHHA i OUjHKa 3acobis ¢ianyHol
peabiniTauii nocTpaxaaux nicns apTPOCKONIYHO-KOHTPOILOBAHOIO BiAHOBAEHHA NepeaHbol XPecTonoaibHoT 3B’ A3KNU.

MeTa pob0oTH: MOKPaLLMTU pe3yabTaTi BiAHOBHOTIO NiKyBaHHA NOCTPaKAAAMX MICAA NOWKOAMKEHHA NepeaHboi XpecTonoaibHoi 38’A3Ku
KoniHHOro cyrnoba.

Martepian i MeToam. 3aranbHOHaYKOBI, NefaroriyHi cnocTepexeHHs, peabinitaliiiHe obcTexeHHA, NiKapcbKo-NefaroriyHe TeCTyBaHHS,
neaaroriYHuMii eKcnepumeHT, BisyanbHa aHanorosa Lkana 6ot (BALL), wkanu Tegner-Lysholm, International Knee Documentation
Committee (IKDC—2000), MeToAM MaTEMaTUYHOI CTaTUCTUKK. B AoCAiAXeHHI Bpanm y4acTb YON0BIKM, AKi ByM po3noaineHi Ha 2 rpynu:
OCHOBHY (25) Ta KOHTPOAbHY (23). Bik 06cTexkeHmx BapitoBas Bif 25 A0 44 pokKis, B cepeHbOMY CTaHOBMB B OCHOBHI rpyni 28,18+0,51
POKY, @ B KOHTPOJIbHIN - 27,15+0,59.

PesynbTaTtn. MNpeacTasieHi pesyabTaTv BiAHOBHOTO /liKyBaHHA MOCTPAXKAAAMX NiCAA NMOWKOAKEHHA NepeaHbOi XpecTonoAibHoi 38’ A3KM
KONHHOTO cyrnoba WAAXOoM BNPOBaAKEHHA OPUTiHAAbHOT Nporpamu ¢isnyHoi peabinitaui Ha goonepauiiHomy Ta nicasonepayiitHomy
eTani. BKazaHo micLe Ta po/ib e/1eKTPOMIOCTUMYNALLIT M'A3iB MepeaHbOi | 33AHbOI rpyn CTerHa B npoueci ¢iznyHoi peabinitayji.
BucHOBKM. B xo4i gocnigKeHHA noseaeHa A0LUibHICTb BUKOPUCTaHHA 3acobiB isnyHoi peabinitauii Ans npiopUTeTHOro BigHOBAEHHS
TOHYCY, CM/IM, MaCh M’A3iB 3a4HbOT rPYNM HUKHbBOT KiHLiBKM B NOPIBHAHHI 3 TpaAuMUiMHOW nporpamoto isnyHoi peabiniTauii.
Kniodosi cnoga: nporpamu disnyHoi peabiniTauii; enekTpomiocTumynauis; 3aaHs rpyna m’a3is cTerHa

AHHOTauwuA

BesbasbiyHaa O.B., J/iutosueHKo B.A., MNyctosolT B.A., J/lIutoByeHko A.B. MNocnenoBaTenbHOCTb NMPUMEHEHUA U OLEHKa CPeacTs
dusmyeckoit peabuauTauMmM  NOCTPagaslMX MNOCAE  apTPOCKOMUYECKU-KOHTPOAMPOBAHHOMO  BOCCTAaHOBAEHMA  nepeaHei
KpecToobpasHoM CBA3KMU.

Llenb paboTbl: yay4ylwnTb pe3yibTaTbl BOCCTAHOBUTEILHOTO IeYEHUA NMOCTPALABLUMX MOCAE NOBPEXAEHMN NepeaHei KpecToobpasHon
CBA3KM KOJIEHHOTO CyCTaBa.

MaTtepwuan n metoabl. ObLLeHayyHble, Nnegarormyeckie HabatoaeHua, peabunmTaumoHHoe obcnegosBaHue, BpayebHo-neaarornyeckoe
TeCTUpOBaHWe, NMeaarornyeckunii sKCMepPMMEHT, B13yanbHas aHanoroeas Wkana 6oam (BALL), wkanbl Tegner-Lysholm, International
Knee Documentation Committee (IKDC - 2000), meToAbl MaTEMaTUYECKOW CTATUCTMKM. B ucCneaoBaHUM NPUHWMaNM ydactue
MY*KUYMHbI, KOTOpble BblM pasaeneHbl Ha 2 rpynmbl: OCHOBHYIO (25) U KOHTPOAbHY1O (23). Bo3pacT ob6cneoBaHHbIX Bapbiposan oT 25
0o 44 net, B cpeaHem B ocHoBHOM rpynne 28,18 + 0,51 roaa, a B KOHTposibHOM - 27,15 + 0,59.

Pe3zynomamel. peAcTaBneHbl pesyabTaTbl BOCCTAHOBMTENBHOrO JeveHMs MOCTPadaslUMX MNOCAe MNOBPEXAEHWA nepeaHen
KpectoobpasHol CBA3KM KONEHHOro CycTaBa MNyTeM BHEAPEHWA OpPWUrMHaAbHOM MNporpammbl GU3MYECKON peabunuTaumm Ha
400MNepauMoHHOM U NocneonepauMoHHOM 3Tane. YKazaHo MecTo U PO/ib SNEKTPOMUOCTUMYAALMKM MbILL, NepesHeln 1 3aHew rpynn
beapa B npougecce GU3NYECKON peabuantaumm.

BbiBOAbl. B xode wccnenoBaHWA AoKasaHa LenecoobpasHoCTb WMCMOMb30BaHWA CpeacTs ¢wuaMuyeckoin peabunutaumm ana
NPUOPUTETHOTO BOCCTAHOB/IEHMA TOHYCA, CU/bl, MACChl MbILUL, 3aA4HEN TPYNMbl HUXKHEN KOHEYHOCTU MO CPABHEHMIO C TPAAMLMOHHON
nporpammoi ¢pusmnyeckom peabmnmtaumm.

KnioueBble cnoBa. nporpammbl GU3nYecKon peabunntaumm; SNeKTPOMUOCTUMYAALMS; 334HAA Tpynna Mblwy, 6eapa
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Introduction

Knee injury is one of the most common
injuries due to the high load on this segment and its
anatomical features associated with jumps and sharp
turns that occur during sports and dancing [1, 2].
Damage to the knee joints and their complications in
athletes is one of the reasons for premature
interruption of sports career [3]. The most dangerous
in terms of damage to the anterior cruciate ligament
are skiing, contact and playing sports with "torn"
acceleration and sharp braking, as well as ballet,
ballroom and dance, all types of combat that combine
the mechanism of injury - rotation. under weight
loading [4, 5]. In addition, given the accessibility of
various sports, including extreme sports, damage to
the anterior cruciate ligament is now common among
the population that is not in the so-called risk zone [6,
7, 8]. Experts note that the athlete's intention to return
to sports after trauma to the anterior cruciate ligament
is the main indication for surgery [9, 10, 11].
According to various authors, from 55% [12, 13] to
91% [4] of athletes return to the big sport after
surgery to reconstruct the anterior cruciate ligament.
Safe return to sport after traumatic injury is a major
indicator of the success of treatment, and this is due
to the need to return the athlete in the shortest
possible time, the ability not only to perform specific
motor functions in the same volume as before the
injury, and to endure tremendous physical activity,
but also to achieve high sports results [4, 5, 14, 15].

With the full rupture of the anterior cruciate
ligament, the anterior displacement of the tibia
remains uncompensated, and the peculiarities of
muscular compensation for the stability of the knee
joint with such lesions are completely unclear.

Hypothesis. Muscle tension of the back thigh
has a secondary effect - flexion in the knee joint and,
as a result, the backward force vector.
Hypothetically, the "agonist" of the anterior cruciate
ligament is the muscle of the back of the thigh with
the knee bent at the lower extremity. The
development of these exercises contributes to the
stabilization of the knee joint and improve inter-
muscle coordination [16, 17, 18]. Therefore, in our
opinion, the physical rehabilitation of athletes with
such impairment should be primarily aimed at the
recovery of the muscles of the hindlimb of the lower
extremity, despite all the previous studies where the
priority in the complex of physical rehabilitation has
been the restoration of the anterior thigh muscles.

The aim of the study: to improve the results
of rehabilitation treatment of surgical patient after
damage to the anterior cruciate ligament of the knee
joint.
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Material and methods
Participants

The study involved patients over 25-30 years
old (men) with isolated damage to the anterior
cruciate ligament with a body mass index of less than
30. The control group consisted of 23 patients and the
main group was 25 patients. The mean age of the
victims in the control group was 27.15 + 0.59 and in
the main group was 28.18 £ 0.51.

Procedure

Performed a subjective evaluation of pain
syndrome on the visual-analogue visual analog
scale - VAS. The clinical and functional outcomes
of treatment of patients with damage to the
anterior cruciate ligament in all clinical groups
were performed using the Tegner-Lysholm
method. According to the Tegner-Lysholm scale,
8 criteria were considered, where at a value less
than 65 points the result was considered
unsatisfactory, values within 65 - 83 points
indicated a satisfactory result, 84 - 90 points were
considered good and more than 90 were used. the
IKDC - 2000 Knee Scale (International Knee
Documentation Committee) is a form of
subjective evaluation of the knee joint function at
longer periods of the rehabilitation process,
namely 38 weeks, 45 weeks, and 18 months [19].

Experimental technique

The physical rehabilitation program
consisted of phases and periods identical for both
groups. The preoperative period of physical
rehabilitation in such patients lasted for two
weeks and consisted of two phases: phase 0-1
(day 1-7), phase 2 (day 7-14).

After arthroscopically controlled surgery,
an early postoperative period of physical
rehabilitation of up to 1 month was initiated,
which also consisted of two phases: phase 3 (1-7
days after surgery), phase 4 (7-28 days after
reconstruction).

The late postoperative period of physical
rehabilitation was performed in terms of one
month to 20 weeks, including after
arthroscopically controlled intervention, the latter
also divided into two phases: phase 5 was up to
10 weeks, phase 6 ranged from 10th to 21st week.

The functional period ranged from one
month to 25 weeks after reconstruction and was
one phase - phase 7. These four stages constituted
the basic program of physical rehabilitation. The
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26-week period from the time of the injury, which ~ revascularization processes with adequate
included the pre-operative period - two weeks is  physical activity.
key and it is likely that the results of the physical The period of professional, sports

and physical rehabilitation of the victims with
damage to the anterior cruciate ligament of the
knee are likely. However, in our opinion, further
curation of the rehabilitologist is necessary in
order not to negate the surgeon's efforts and the
activities of the entire basic physical
rehabilitation program.

The recovery period or training was about
3 months and contained 8 phases from week 25 to
week 39. This is the period of final morphological
reconstruction of the transplant and its

rehabilitation also contained one - 9 phase from
the 40th to the 46th week. It is for this period that
the damage to the operatively restored anterior
cruciate ligament is characterized by inadequate
physical exertion (Table 1). It is during this
period that the patient often loses contact with the
rehabilitation physician and the subsequent
physical rehabilitation program is not fully
supervised by a specialist.

Table 1

Periods of clinical and functional studies in patients with damage to the anterior cruciate ligament of
the knee joint in the process of rehabilitation

Periods of physical rehabilitation, number of examined
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Assessment of subjective pain
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for you
IKDC scale 48 48 48 48 48 48
The Tegner-Lysholm scale 48 48 48 48 48 48

The program of physical rehabilitation in the
patients of the control and the main groups consisted
of therapeutic gymnastics, massage, physiotherapy
procedures, which had their tasks and differences in
each period of recovery treatment.

A comprehensive program of physical
rehabilitation according to the traditional, established
scheme in patients of the control group and the
program developed and proposed for patients of the
main group were in accordance with the general
principles of rehabilitation after arthroscopic knee
joint surgery.

In patients of the control group,
electromyostimulation was applied to quadriceps
femoris quadriceps femoris in the mode of 10
seconds parcel, 10 seconds pause in phase 2 of the
preoperative period, phase 4 of the -early
postoperative period, phase 6 of the late
postoperative period and phase 9 of the professional
period that is consistent with current views on the
principles of physical rehabilitation in such victims.
In patients in the main clinical group,

11

electromyostimulation was applied to three muscles
of the posterior group of the lower extremity: the
semi-tendon muscle - m. semitedinosus, biceps - m.
biceps femoris, membranous muscle - m.
semimembranosus and anterior muscles - only four
head muscles of the thigh - quadriceps femoris in the
mode of 10 seconds parcel, 10 seconds pause in the
2nd phase of the preoperative period, in the 4th phase
of the early postoperative period, in the 6th phase of
the late postoperative period and in the 9th phase of
the professional period.

In the patients of the main group, the
physical rehabilitation program is aimed at priority
restoration of tone, strength, muscle mass of the back
group of the lower extremity. Thigh biceps stretching
exercises begin as early as phase 4 of the early
postoperative period.

Control medical-pedagogical testing of all
patients was first performed at the beginning of
treatment in the pre-operative period at the
preclinical stage and at the time of surgery. The
following patient tests were performed at the
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specified times: 1 month after the fourth phase of
physical rehabilitation, 20 weeks after the 6th phase,
24 weeks after the 7th phase of physical
rehabilitation, 38 weeks after the 8th phase, 45 weeks
after the 9th phase.

Statistical analysis

The data were statistically processed, the
mean (x) and its standard error (S) were calculated.
Assessment of quality indicators of treatment results
was performed using the Pearson Chi-square (x?)
criterion. The level of statistical significance was
considered significant at a value less than 0.05 (p
<0.05). Prior to the experiment, the groups did not
differ significantly.

Results

On the Tegner-Lysholm scale, the baseline
knee function score of the victims of the main group
immediately after trauma was 42.9 + 1.8 points,
which did not differ (p> 0.05) from the similar
indicator of the control group - (42.8 + 1.7 ) points,
and indicates the wurgent need for physical
rehabilitation measures, followed by surgical
treatment. The average VAS score in patients was
close (p> 0.05): 6.9 + 0.8 points in the main group
and 6.8 + 0.6 points in the control group, which
required analgesia and also physical rehabilitation.
Arthrologic status according to the index of motor
function of the knee, according to the IKDC-2000
scale in patients indicated significant damage to the
knee joint: 46,66% in the main group and 45,09% of
the control, which statistically (p> 0,05) was close.

At the end of the preoperative period, the
absence of atrophic manifestations of the muscles of
the lower extremities, preserved muscular strength in
the healthy extremity, complete recovery of the
volume of movements in the knee joint testify to the
realization of the goals and measures of physical
rehabilitation of the preoperative period. Impaired
anatomic-functional joints of the joint elements also
lead to stagnation of pain in both clinical groups - 7.0
+ 0.6 points in the control group, 6.8 + 0.2 points in
the main, which is not statistically significant (p>
0.05 ). The assessment of arthrologic status on the
Tegner-Lysholm scale at the time of surgery in the
main group was 43.1 £ 1.6 points and in the control
(42.9 £ 1.8) points, which was also statistically close
(p> 0.05) . The index of motor function of the knee
joint, according to the IKDC-2000 scale in patients
in the control group of 47.09% and the main 46.84%
was also not statistically significant (p> 0.05), and
also indicates the need for further medical and
physical rehabilitation.

12

1 month after reconstruction of the anterior
cruciate ligament, pain in the control group patients
tended to abate and was VAS 4.8 &+ 0.2, which was
statistically significant (p <0.05) greater than in
patients of the main group - 2.8 = 0.2 points, because
in phase 4 of the early postoperative period,
electromyostimulation of all groups of the muscles of
the lower extremity was performed, which probably
has significantly greater ontological properties.
Score arthrologic status in the control group
according to the Tegner-Lysholm scale was 52.9 +
2.1 points, and was statistically significant (p <0.05)
lower than in the patients of the main group - 75.9 +
2.4 points, and this result should be interpreted as
satisfactory. The index of motor function of the knee,
according to the IKDC-2000 scale after the 4th phase
of physical rehabilitation in the patients of the control
group was 49.29%, and statistically significant (p
<0.05) was lower than in the patients of the main
group 69.49% , but had not yet reached the norm and
was, accordingly, statistically significant (p <0.05)
smaller than it. However, in the main group, the
index of motor function of the knee joint tends to
normalize and also indicates the need for further
physical rehabilitation and the transition to the late
postoperative period of the physical rehabilitation
program.

Again, in phase 6, electromyostimulation of
the anterior and posterior thigh muscles was
performed in the victims of the main group, unlike
patients in  the control  group, where
electromyostimulation was applied only to the
muscles of the anterior group. On the Tegner-
Lysholm scale, the arthroscopic status score was 77.2
+ 2.6 points, indicating a satisfactory result. In
patients in the control group with a score of 62.8 £
2.1 points, the result was considered unsatisfactory
and was statistically significant (p <0.05) worse than
in the main group. Score on the VAS scale in both
groups was statistically close (p> 0.05), and was 2.4
+ 0.2 points in the main group and 2.8 + 0.2 points in
the control group, indicating adequacy physical
rehabilitation programs. The index of motor function
of the knee, according to the scale IKDC-2000 after
the 6th phase of physical rehabilitation in patients of
the main group has already approached (77,49 =+
1,95)%, but still statistically significant (p <0.05)
differed from the norm, in the control group also
tended to improve (65.78 + 1.68)%, but noted its
slow recovery, although at the time of review the
difference was statistically close (p> 0.05).

6 months after surgery, the index of motor
function of the knee, according to the scale IKDC-
2000 after the 7th phase of physical rehabilitation in
patients in the main group was 87.49 + 1.95% and
control group - 87.11% at 100%, and is no longer
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significantly different from the norm, and provides
the opportunity to transition to the recovery period of
the physical rehabilitation program. The average
scores according to the Tegner-Lysholm scale, where
the grade point was 78.4 = 1.2 points in the main
group 71.2 + 1.2 points and the control, indicate a
completely satisfactory result, as well as on the VAS
scale the score became 1, 6 + 0.2 points and 1.8 + 0.2
points respectively, which is the criterion for the
transition to the next phase.

At this stage, it was considered appropriate
to evaluate the preliminary results of the baseline
physical rehabilitation program in the control group
and the main group patients (Table 2), using the
Tegner-Lysholm main assessment scale. It should be
noted that in the control group the overwhelming
majority of patients had satisfactory results, the
indicators of only three patients were within the
good, but unsatisfactory results and differences did
not occur at the end of this period.

Table 2
The results of treatment of patients on the Tegner-Lysholm scale after 26 weeks (phase 7) (absolute
value,%)
Results of treatment
Group Good Satisfactory Total
Basic 10 (40,0 %) 15 (60,0 %) 25 (100,0 %)
Control 3 (13,0 %) 20 (87,0 %) 23 (100,0 %)
Total 35 (72,9 %) 13 (27,1 %)
2—
o . %%=4,408
Significance of Differences =0.036

Therefore, by assessing the benchmarks of
the basic part of the program of physical
rehabilitation in patients of sportsmen and sports
lovers with damage to the anterior cruciate ligament,
it should be noted that more adequately selected
means and methods of physical rehabilitation have
led to more good results and more dynamic and better
clinical and qualitative indicators at the stages of
testing in patients of the main group (10 (40%)),
compared with the control, where there were only 3
(13.0%) patients. The overall distribution of
treatment outcomes showed a statistically significant
difference (p = 0.036) between the groups. With a
view to returning to previous sports activities, it is
advisable to continue the program of physical
rehabilitation and the immediate transition to a
recovery or training period.

At the end of Phase 8, the Tegner-Lysholm
score in the main group was (79.2 + 1.2) points,
which was rated as close to a good result, the control
score was (69.8 + 1.2), which was generally regarded
as a satisfactory stable result, but it should be noted
that no improvement in results during the recovery
period occurred. On a scale, YOUR indicator gained
(1.2£0.2) points in the primary and (1.7 £ 0.3) points
in the control groups. The index of motor function of
the knee, according to the scale IKDC-2000 after the
8th phase of physical rehabilitation in patients of the
main group is almost close to (89,49 + 1,25)%, which
is not statistically different (p> 0,05) from the norm,
as well as in the control group (86.12 = 1.78)%.

At the end of the professional period, the
index of motor function of the knee joint, according
to the IKDC-2000 scale after the 9th phase of
physical rehabilitation in patients of the main group

13

amounted to (91,51 + 1,47)%, in the control group,
respectively (87,11 = 1, 68)%, which completely
corresponds to normalization, and is not statistically
different from the norm, and between groups (p>
0.05). On the VAS scale, the main group scored (1.1
+ 0.1) points, which is statistically more significant
(p <0.05) than in the control group (1.7 + 0.3). Score
on the Tegner-Lysholm scale in the main group was
(81.8 £ 1.4), indicating that the result was close to
good, and in the control (71.1 + 1.3), indicating that
it was completely satisfactory. the result, however,
should be noted that there was no improvement in
results during the functional, restorative and
professional periods in this group. The treatment
outcomes of patients in both groups were evaluated
according to the Tegner-Lysholm scale (Table 3).

Thus, after the 9th phase of physical
rehabilitation, the number of patients with good
treatment outcome increased in the main group - 15
(60.0%), in contrast to the control group, where one
patient became worse and the number of good results
decreased to 2 (8.7 %) of patients.

According to the analysis, the distribution of
treatment outcomes in the groups was statistically
significantly different (p = 0.001).

In the long-term period, 18 months after
surgery (Table 4), patients in the main group
experienced a gradual increase in good results up to
68.0% (in 17 patients) and a corresponding decrease
in satisfactory results (8 (32.0%), whereas in the
control of 3 (13.0%) patients the result of treatment
worsened, the restoration of the condition to good
increased by 1 patient and amounted to 3 (13.0%).

The dynamics of change in the results of
treatment of patients during the observation and in
the distant period is shown in Fig. 1.
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Table 3
The results of treatment of patients on the Tegner-Lysholm scale after 45 weeks (9 phases of
physical rehabilitation)

Results of treatment

Group

Good Satisfactory Total
Basic 15 (60,0 %) 10 (40,0 %) 25 (100 %)
Control 2 (8,7%) 21 (91,3%) 23 (100 %)
Total 17 (35,4%) 31 (64,6%)
2—
N . %?=13,785
Significance of Differences =0.001
Table 4

The results of treatment of patients on the Tegner-Lysholm scale after 18 months

Results of treatment

Group Good Satisfactory Non-Satisfactory Total
Basic 17 (68,0 %) 8 (32,0 %) - 25 (100 %)
Control 3 (13,0 %) 17 (73,9 %) 3 (13,0 %) 23 (100 %)
Total 20 (41,7 %) 25 (52,1 %) 3 (6,2 %)
x?=15,984

Significance of Differences =0,001

100
X
g 80 ¢ 60 60 68 79
S 60 | N §
5 40N 40 - §
S U TEN \ X §
S 5 | § § § 1313
N\ N N BN
Main Control Main Control Main Control
7 phase 9 phase 18 months

@ Good Satisfactory M Unsatisfactory

Fig. 1. Diagram of dynamics of recovery of function of a knee joint
on the Tegner-Lysholm scale during the observation

Thus, the proposed program of physical  issues regarding the recovery of patients with
rehabilitation of patients with damage to the anterior ~ damage to the anterior cruciate ligament are
cruciate ligament is more effective, and the means  debatable, including determining the optimal timing

and methods of physical rehabilitation are justified. of surgery, and identifying the most effective means
of rehabilitation to minimize postoperative
Discussion complications [15, 18].

Roy et al. [15] developed a criterion-oriented

Today there is a considerable amount of  rehabilitation  program  for  patients  after

work devoted to the rehabilitation of patients after ~ reconstruction of the anterior cruciate ligament,
arthroscopic reconstruction of the anterior cruciate  which includes successive periods with the
ligament, taking into account the use of various introduction of specific tasks for each of them and the
ligament transplants, fixation methods, periods of  corresponding criteria for the transition to the next
use of the means of restoration of the motor function  period. The authors introduced the concept of criteria
of the damaged limb [6, 8, 11]. However, many  for each of the rehabilitation periods. Only the

14
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fulfillment of all criteria of a certain period is the
reason for the transition to the next. This approach
ensures the speed and safety of returning the patient
to the usual level of activity and makes this long

process controlled

Porchinskaya and others [20] developed a
rehabilitation complex for early recovery of knee
joint mobility using metered exercise. At the same
time, the authors took into account the functional
condition of the athlete, his level of training. In the
developed complex, patients have been walking
slowly without orthopedic crutches since 4 days after
surgery, and have also learned to walk on stairs.
From the third week after surgery, knee stretching
exercises were added.

Davydenko and Gagara [21] present the
results of studies of the evaluation of the impact on
the body of patients with damage to the knee joint
specially selected complex of physical rehabilitation.
The rehabilitation program included therapeutic
physical training, massage, hydro-kinesitherapy,
magneto-laser therapy, phonophoresis with the drug
"Biol", electrical stimulation of the muscles of the
lower extremity, training in a passive trainer. The use
of the complex allowed to obtain reliable results of
improvement of indicators of functional status of
patients of the experimental group. The authors
envisage further research in the direction of studying
the problems of physical rehabilitation of patients
\((Vith damage to the anterior cruciate ligament of the

nee.

The author presents the author's program of
complex rehabilitation of sportsmen of game sports
after reconstruction of the anterior cruciate ligament
[22]. A characteristic feature of the program is a
comprehensive approach to solving the problem of
rehabilitation of athletes with the use of modern tools
and methods that affect both the restoration of
stability and mobility of the injured joint, muscle
tone and inter-muscle coordination of the injured
limb, as well as the restoration of proprioception and
special motor skills. The program is designed for six
periods. This made it possible to distribute the means
and methods used in the program, taking into account
the anatomo-morphological features of the processes
of reconstruction after anterior cruciate ligament,
local status of the knee joint, physiological rates of
recovery of impaired motor function of the lower
extremity, as well as general and sports.

In addition to the author's complexes of
physical rehabilitation after arthroscopic repair of the
damaged anterior cruciate ligament, we have found
in literature sources works devoted to specific
methods of rehabilitation, which, in our opinion, may
further develop into the development of a complex of
rehabilitation measures in the pathologic pathology
of the knee.

There are a number of works in the literature
[23, 24] on the effects of open and closed kinematic
chains on the strength of the anterior cruciate
ligament during postoperative recovery. Both closed
and open kinematic systems can be safely applied
after plastic anterior cruciate ligaments, opening
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additional possibilities for the patient to expand the
arsenal of exercises and prevent uniformity of
training.

The literature data [24] state the tendency of
using modern technologies in rehabilitation. Yes,
mechanical rehabilitation with the wuse of
mechanotherapy on the REV-9000 complex allows
to recover movements in the knee after arthroscopy
of the anterior cruciate ligament within 2-3 weeks,
which is 2-3 times faster than with the use of physical
training.

The widespread use of knee arthroscopy has
stimulated the development of new methods and
complexes of physical rehabilitation of postoperative
recovery of athletes. Therefore, the issues of the
impact of complex programs of physical
rehabilitation of athletes with damage to the anterior
cruciate ligament of the knee joint on the restoration
of the function of the lower extremity remain poorly
understood and need further development.

Stabilization of the knee is performed by the
most significant ligaments: two lateral tibia and tibial
collateral ligaments, and two internal - anterior and
posterior cruciate ligaments. In addition, the stability
of the joint is provided by active (dynamic)
stabilizers, which include the musculoskeletal
complex. Extension in the knee joint is performed by
a four-headed hip muscle (straight muscle, wide
medial muscle, wide lateral muscle, wide
intermediate muscle). Bending at the knee joint is
performed by three muscles, the initial part of which
Is located in the area of the gluteal hilum: two-
headed, semi-membranous and semi-tendon muscle
of the thigh.

During rehabilitation, it is important to take
into account the possibility of relapse, mainly
anterior-medial instability, due to the weakness of the
stabilizing elements of the joint - the medial
collateral ligament, the quadriceps femur. On this
basis, it is clear why a great deal of attention in the
research of both domestic and foreign authors on this
problem is devoted to the restoration of the
quadriceps muscle of the thigh [15]. Hypothetically,
the "agonist" of the anterior cruciate ligament is the
muscle of the back of the thigh with the knee bent at
the lower extremity. Muscle tension of the back thigh
has a secondary effect - flexion in the knee joint and,
as a result, the backward force vector.

A holistic view of the knee joint as a
balanced system of support and movement,
knowledge of anatomy and fundamentals of
biomechanics is a solid foundation for the
development of rehabilitation programs after
arthroscopic surgery.

Physical rehabilitation programs should
include, first of all, medical gymnastics, orthopedic
treatment, and the use of electrical stimulation.

Much work has been devoted to the use of
electromyostimulation of muscles as part of a
physical rehabilitation program after arthroscopic
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reconstruction of the anterior cruciate ligament [18].
The use of electrical stimulation for hypotrophy of
the muscles involved in stabilization of the knee joint
(after arthroscopy of the anterior cruciate ligament),
allows to compensate for the weakness of the
muscles-extensors of the knee joint of the operated
limb, and also has a direct effect on adaptation since
patients often cannot arbitrarily contract muscle
within days after surgery.

Therefore, the feasibility of justifying a
physical rehabilitation program focused on restoring
the tone, strength, and muscle mass of the back thigh
is obvious.

Conclusions

1. Means of physical rehabilitation of
patients with damage to the anterior cruciate
ligament are aimed at the primary restoration of the
muscles of the posterior group of the lower extremity
reliably effective.

2. A physical rehabilitation program for
athletes and sports enthusiasts with damage to the

anterior cruciate ligament with regard to the phases
and periods after arthroscopically-controlled
reconstruction of the anterior cruciate ligament has
better stabilized anatomic-functional anatomy.

3. The  Tegner-Lysholm physical
rehabilitation assessment system is the most
objective.
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