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Introduction

The method of choosing degenerative-dystrophic diseases of the pelvic-femoral
joint in stage III-IV is pelvic-femoral endoprosthesis.

Prolonged pathology of the pelvic-femoral joint forms an adaptive stereotype of
movement, both in the joint and in other parts of the musculoskeletal system,
which, in addition to functional changes, also causes changes of anatomical nature.
(Muscle retraction, scoliotic deformities, lumbar lordosis, pelvic tilt, rotational
deformity of the lower extremities, flexion-extension contractures, etc.), which
require reversal along with joint replacement.

A reliable treatment solution largely depends on the use of modern methods and
approaches in the rehabilitation process.

The deep oscillation method is a new, promising method. It is based on the use of
an apparatus that produces low-frequency electrostatic radiation, modulates
immune reactions and is therefore used to treat pain, swelling and inflammation.

As the method is new, there is little information about its use in the postoperative
period, there is no scientifically substantiated system that would define the role of
deep oscillation in complex postoperative complex rehabilitation.

Some patients experience vertebral pain on M / B joint projection. Restoration of
limb length is marked by pain in the lumbar region and the posterior surface of the
thigh, associated with straightening of the oblique pelvis, which often leads to
exacerbation of osteochondrosis. The localization of pain is related to this or that
segment of the spine involved in the adaptation process.

Purpose

Study of the therapeutic effect of deep oscillation during standard rehabilitation
after total rehabilitation of total pelvic-femoral joint with standard treatment and
treatment optimization.
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Tasks

1. Development of an algorithm for the use of deep oscillations, specification of
indications and contraindications for early and late rehabilitation after total
endoprosthesis.

2. Study of the functional condition of the pelvic-femoral joint according to the
Harris scale, before complex rehabilitation and after rehabilitation.

3. Study of the functional condition of the spine according to the Overseas scale,
before complex rehabilitation and after rehabilitation

4. Comparative analysis of results after standard treatment and treatment complex
developed by us

5. Evaluate the relative risk of adverse outcomes according to the standard
treatment and the treatment complex solution developed by us.

Scientific news

* For the first time - indications for the use of deep oscillation and
contraindications for early and late rehabilitation after total endoprosthesis were
developed.

* The functional condition of the pelvic-femoral joint before complex rehabilitation
and after rehabilitation is studied according to the Harris scale;

* A link was established between the initial characteristics of the patient and the
outcome of the complex treatment.

* A relative risk of an adverse outcome was assessed according to the standard
treatment and the treatment complex solution developed by the dissertant.

Practical significance:

Dissertation findings and practical recommendations will form the basis for
optimizing further rehabilitation of pelvic-femoral joint endoprosthesis.

Based on the results of the study, a treatment algorithm was developed to help
refine the methods of total rehabilitation after total endoprosthesis, selecting an

28



individual treatment scheme for each patient based on the initial characteristics of
the patient.

Publication and approbation:
4 scientific papers have been published on the topic of the dissertation

The main provisions of the dissertation are presented at an international
conference: The First International Scientific — Practical Virtual Conference
"Science and Technology in Modern Society: Problems, Prognoses and Solutions."
26.09.2020-27.09.2020

Structure of the dissertation

The paper is presented on 132 pages and consists of the following parts:
introduction, literature review, research materials and methods, own research
results, analysis of the obtained results, conclusions, practical recommendations.
List of used literature including 200 sources. The results are shown in 11 diagrams
and 20 tables.

Chapter 11
Research materials and methods

Eighty-five patients from the Arena 2 Rehabilitation Center contingent during post-
prosthetic rehabilitation were studied, who underwent complex treatment according
to a scheme developed by us - involving deep oscillation in traditional treatment.
The clinical material of 80 patients who underwent rehabilitation by traditional
methods was used for control.

Of the patients, 78 underwent endoprosthesis due to dysplastic coxarthrosis, 6 had
a femoral neck fracture, and one had aseptic necrosis.

The range of treatments included: anesthesia procedures, hip joint strength
exercises, coordination exercises, ergometer exercises, medical exercise and
physiotherapy.
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In the experimental group, additional deep oscillation treatments were performed
using portable DEEP OSCILLATION® PERSONAL devices. Individual treatment
lasted for 18 minutes and was administered once a day - daily, from 15 to 20 units.
A treatment program that was pre-programmed on special treatment cards was
used. Frequencies ranged from 160 Hz (8 min) and 60 Hz (10 min), with surgeries
undergoing standardized foot treatment in the direction of lymphatic drainage
movement.

The results of M / B joint endoprosthesis treatment were evaluated in terms of
functional status of the M / B joint using a 100-point Harris scale system, in which
joint movement was assessed using flexion, abduction, adduction, and external
rotation.

Inclusion criteria:
Patients with back pain after total arthroplasty

Exclusion criteria: heart failure (NYHA stage III-IV), acute venous thrombosis,
occlusive arterial and other vascular diseases, tumors, psychoses, acute systemic
inflammatory diseases, fever, acute and chronic infections (HIV infection, viral and
viral) , Dermatological diseases (infections, contact allergies and unclear
diagnosis), pregnancy, pacemaker or other electronic implants, electromagnetic
hypersensitivity.

Patients underwent: complex rehabilitation program using deep oscillation (DO -
fibromyalgia) and kinesitherapy - active analytical exercises (including isometric
exercises) and soft tissue techniques (post-isometric relaxation, lumbar fascia
stretching, hand massage). Spinal condition was assessed before and after
treatment using the modified Oswestry Disability Index (ODI)

Statistical analysis

When estimating quantitative indicators, we considered the mean, mean square
deviation. The reliability of the difference between the groups was determined in
the case of quantitative indicators using the student t criterion, the comparison of
dispersion equivalents was evaluated according to Levene (Levene's Test), the
corresponding t-criterion was selected based on the results obtained.

Frequency and percentage were calculated for qualitative indicators. The difference
between the groups was assessed according to the F (Fisher) criterion.

Correlations between qualitative factors were determined by Spearmen rank
correlation, and quantitative correlation by Pearson correlation analysis. The results
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of the study were evaluated using evidence-based methods, namely the relative risk
of outcome (RR), the relative unfavorable outcome (RRR) and the reduction of
attributive risk (ARR), the number of patients to be treated for a single positive
outcome (NNT). The difference between the groups was assessed by [12 criteria.

Mathematical support was implemented using SPSS 23 software package

3.1.Description of own material

The distribution of patients according to diagnoses is given in Figure 3.1.1

The distribution of patients according to diagnoses

Thighfracture Aseptic
10% necrosis

1%

Fig. 3.1.1
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The distribution of patients by age is given in Figure 3.1.2

The distribution of patients by age

<35 ®W36-55 m55-75 m>75

3.2. Assessment of movement in the joint after hip replacement with the
including of deep oscillation in postoperative rehabilitation

In the study group, the length of rehabilitation time was significantly reduced
compared to the control group(fig.3.2.1)

Rehabilitation timing in study and control
groups{weeks)

10

9

3

7

(5]

5

4

3

2

1

0]

deep oscilation control group
| m weeks 3.4 79

Fig.3.2.1.
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Enhancements movement of the joint is of particular importance during the
rehabilitation process.

Our study showed that after standard DEEP Oscilation involvement in
standard treatment, joint movement parameters increased (Table 1).

Table 3.2.1. Joint movement parameters after standard DEEP Oscilation
involvement in standard treatment

DEEP Standard x2 P
Oscilation treatment  group
group N=52 N=80
abs % abs %
Flexion 0-45° 2 3.84 16 20.00 9.18 0.003
0000
45°-90 15 28.84 27 33.75 430 0.039
910- 22 42.30 30 37.50
110° 4.26 0.040
111°- 13 25.00 7 8.75 6.47 0.011
140°
Abduction | 0°-15° 11 21.15 39 48.75 10.20 0.002
16°-30° | 27 51.92 31 38.75 2.22 0.564
310-60° | 14 26.92 8 10.00 6.50 0.011
Adduction | 0°-15° 15 28.85 42 52.50 7.19 0.005
16%-60° | 37 71.15 38 47.50 7.19 0.008
External 0°-30° 17 32.69 45 56.25 7.02 0.009
rotation
310-60° | 35 67.31 35 43.75 7.02 0.009

33




As we can see, the frequency of patients with more than 90° flexions is
significantly higher in the study group and the frequency of patients with 90° and
less flexions is significantly lower.

The study group has a significantly higher incidence of patients with more than 30°
abduction and a significantly lower incidence of those with 15° or fewer abduction;
had a significantly higher incidence of patients with more than 15° adduction and a
significantly lower incidence of patients with an adduction of 15° and less and had
a significantly higher frequency of patients with more than 30° external rotations
and a significantly lower frequency of patients with more than 30° external
rotations.

Involvement of deep oscillation in the rehabilitation program after hip joint
arthroplasty, reduces the timing of rehabilitation and increases the parameters of
movement in the joint

3.3. Evaluation of deep oscillation method in complex rehabilitation after total
hip arthroplasty, according to Harris scale

In the postoperative period, the study group noted: reduction of soft tissue
swelling; Optimal repair of tissues damaged during surgery, improvement of
functional condition of the muscles of the lower extremities, prevention of the
development of contractures and trophic disorders. Gradual restoration of limb
support and movement functions.

Table 3.3.1 shows the assessment of the patient's condition in the study and control
groups after arthroplasty.

Table 3.3.1. Assessment of the patient's condition in the study and control groups
after arthroplasty.

Control Deep oscilation F P
group
N % N %

Pain no 24 30.00 |35 41.18 224 | 0.1360
Insignifi | 34 42.50 | 47 55.29 2.71 0.1016
cant
Small 17 2125 |2 2.35 15.64 | 0.0001
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on load

Strong 5 6.25 1 1.18 3.05 0.0828

on load

Perman | 0 0.00 0 0.00

ent

Can't 0 0.00 0 0.00

walk

Movement | Comple
in the joint | te 5.99 0.0155

18 22.50 28 32.94

Slight

L‘m“a“" 044 | 0.5094
38 47.50 40 47.06

Medium

Em“a“o 414 | 0.0435
19 23.75 12 14.12

Signific

ant

limitatio 0.19 0.6652

n
5 6.25 4 4.71

Extreme

ly

7. 0.94 0.3335

limited
0 0.00 1 1.18

Contrac

ture
0 0.00 0 0.00

is not 32 40.00 35 41.18 0.02 0.8787

Little 45 56.25 46 54.12 0.07 0.7847

Moderat | 2 2.50 4 4.71 0.57 0.4524

e

Strong 1 1.25 0 0.00 1.06 0.3041
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Can't 0 0.00 0 0.00
walk
Lameness | Ujokho | 46 57.50 64 75.29 6.01 0.0152
d
Stick a 26 32.50 17 20.00 3.37 0.0682
long
distance
Stick 7 8.75 3 3.53 1.97 0.1621
always
Two 1 1.25 1 1.18 0.00 0.9659
sticks
Crutche | 0 0.00 0 0.00
S
Aids Unlimit | 25 31.25 47 55.29 10.17 | 0.0017
ed
Uptol | 42 52.50 32 37.65 3.71 0.0557
km
Up to 12 15.00 5 5.88 3.75 0.0547
200
meters
Home 0 0.00 1 1.18 0.94 0.3335
alone
Can't 1 1.25 0 0.00 1.06 0.3041
walk
Walking easily 40 50.00 60 70.59 7.56 0.0066
distance
Hardly 39 48.75 24 28.24 7.60 0.0065
he can 1 1.25 1 1.18 0.00 0.9659
not
1 hour 37 46.25 52 61.18 3.73 0.0500
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on any

chair
0.5 37 46.25 31 36.47 1.62 0.2045
hours
ona
high
chair
Cannot | 6 7.50 2 2.35 2.37 0.1255
0.5
hours
Wear Can 59 73.75 61 71.76 0.08 0.7764
socks and
shoes
Without
railing 0.19 0.6618
To sit 52 65.00 58 68.24
With
railing 0.22 0.6410
20 25.00 24 28.24
Someho
W 2.37 0.1255
6 7.50 2 2.35
he can
not 0.40 0.5277
2 2.50 1 1.18
is not
63 |7875 |73 | 8588 144102315
Is
17 12125 |12 |1412 144 102315

As can be seen from the table, no significant difference between the groups was
identified between the main characteristics of pain, with small pain loads being
reliably greater in the control group.

Full movement in the joint is reliably greater in the deep oscillation utilization

group, while moderate restriction is greater in the control group.




The oscillation group walks unbelievably more patients, also has a higher
frequency of patients who travel unlimited distances and move without assistive
devices, and the frequency of passing distances up to 200 meters is reliably less. In
the oscillation group, more than one patient can sit for 1 hour in any chair
compared to the control. There is no believable difference between groups in terms
of lameness, deformity, climbing stairs and transport

Tables 3.3.2 and fig. 3.3.1 show the mean value of the M / B joint valuation on the
Harris scale.

Harrisscale.

W Deep oscilation W Control group  Mmax.

Deformation

Climb the stairs

Climbingin transport

Tossit

Wear socks and shoes

Walking distance

Aids

Lameness

Movement in the joint

Pain

The total estimate of the M / B joint on the Harris scale is given in Table 3.3.2
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Table 3.3.2. Total rating of m / b joint according to Harris scale

N Mean SD t P
Control group 80 | 82.03 12.12 -6.73 <0.0001
Deep oscilation 85 92.31 6.95

As can be seen from the table, the mean rating of the m / b joint on the Harris scale
is significantly higher in the deep oscillation group than in the control group.

The deep oscillation method helps to reduce regional pain, according to our data,
there is less pain after control after total endoprosthesis of the M / B joint. The
oscillation method has been shown to improve physical activity and general body
condition, muscle tone and muscle strength. Necessity when moving.

3.4. Evaluation of clinical efficacy of physiotherapy intervention after total hip
arthroplasty

Our study showed a significant difference between treatment outcomes between
the control and study groups (Table 1)

Table 3.4.1. Evaluation of treatment outcomes according to the Harris scale

Control group Deep oscilation
Rate n % n % 0 P
Bad <70 |1 118 |13 1625 | 12.06 | <0.0015
Medium | 76 79 | ¢ 706 |15 1875 | 507 | <0.05
Good 80-90 | 14 | 1647 |20 2500 | 1.83 | >0.05
very good | g 64 7529 |32 40.00 | 21.10 | <0.0001
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As can be seen from the table, the frequency of poor and average results is reliably
less in the study group and the frequency of very good results is reliably higher.

Poor outcome 6 months after treatment - 1 patient with less than 70 points on the
Harris scale, compared with 12 cases in the control group.

The relative risk assessment for poor outcome is given in Table 3.4.2.

Table 3.4.2. Evaluate the relative risk of a bad outcome

RR RRR ARR NNT
Rate 0.07 0.94 0.15 6.63

0.01 0.46 0.07 4.26
95%CI

0.54 0.99 0.23 14.99

As our study has shown, the inclusion of deep oscillation in the postoperative
rehabilitation course of endoprosthesis improves treatment outcomes, reducing the
relative risk of poor outcomes.

3.5.TREATMENT OF BACK PAIN AFTER HIP ARTHROPLASTY, USING
DEEP OSCILLATION

Many patients with degenerative joint disease of the hip have substantial
degeneration of the lumbar spine. These patients may have back and lower

extremity pain develop after THA . Many patients with degenerative joint disease
of the hip have substantial degeneration of the lumbar spine.

The results of the study are given in Figure 3.5.1.
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Table 3.5.1.Assessment disability according to the Oswestry index

Before treatment After treatment
x2 p
n % n %
Minimal disability 7 8.24 79 92.94 | 60.279 | <0,001
Moderate disability 43 50.59 5 5.88 | 29.128 | <0,001
Severe disability 34 40.00 1 1.18 | 48.077 | <0,001
Crippled 1 1.18 0 0.00 | 0.006 | 0.939

Prior to treatment, patients reported severe pain in the spine that began 3-4 months
after pelvic arthroplasty when they began to walk without crutches. The Oswestry
scale showed that the highest scores in complaints were given for pain intensity,
weight gain, and activities at home and at work.

Modified Oswestry Disability Questionnaire

H After treatment  HBefore treatment

Employment/Homemaking

Traveling

Social Life

Sleeping

Standing

Sitting

Walking

Lifting

Personal Care {eg, Washing, Dressing)

Pain Intensity

Fig.3.5.1
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Mean value of points before treatment - 3.35+1.1, after treatment - 1.36+0.79;
p<0.001.

Minimal disability significantly increased after treatment and moderate to severe
disability decreased(Tablel.)

Oswestry Disability Index —67% and 27.2% respectively.

Conclusions

1. Involvement of deep oscillation in the rehabilitation program after
endoprosthesis significantly reduces the duration of rehabilitation - 4.4 and 7.9
weeks, respectively (p <0.05).

2. Involvement of deep oscillation in the rehabilitation program in the post-
endoprosthesis period in the main group, increases the movement in the joint
compared to the control group

« In the oscillation group, the incidence of patients with less than 45° flexions was
significantly lower than in controls - 3.84% and 20.00%, respectively, and the
incidence of more than 110° flexions was 25% and 8.75%, respectively.

* In the main group, compared to the control, the frequency of patients with more
than 30° abductions was 46.15 and 37.50, and the frequency of patients with less
than 15% abductions was 26.92% and 10.00%, respectively. In the main group, the
reliability of patients with more than 15° reductions - 28.85% and 52.50% - and the
reliability of patients with less than 15° reductions of 71.15 and 47.50, respectively,
as well as the number of patients with more than 30° external rotations were
significantly lower. High Frequency Patients with external rotation of 32.69 and
56.25 and less than 30° had significantly lower frequencies than those in the
control group - 67.31 and 43.75, respectively.

3. Involvement of deep oscillation in the rehabilitation program in the post-
endoprosthesis period improves treatment outcomes.

4. After involving deep oscillation in rehabilitation, the relative risk of poor
outcome was reduced -RR = 0.07 (95% CI: 0.01-0.54); Relative Risk Reduction -
RRR =0.94 (95% CI: 0.46-0.99); Absolute risk reduction - ARR =0.15 (95% CI:
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0.07-0.23); Number of patients who need treatment to get 1 positive result - NNT =
6.63 (95% CI: 4.26-14.99

5. Treatment of the spine in the post-arthroplasty period with the method of deep
oscillation relieves pain and reduces the degree of disability.

The mean Avester disability index before and after treatment was 3.35 + 1.10 and
1.36 + 0.79, respectively, p <0.001

Practical recommendations

e  After total endoprosthesis it is recommended to include deep oscillation in
the standard rehabilitation program.

e  After total endoprosthesis, there is a change in biomechanics and a change
in the center of gravity, which leads to a change in the position of the
spine and pain, so it is recommended to examine the spine and adequate
rehabilitation and treatment in the post-arthroplasty period.

e It is recommended to deepen studies on the use of deep oscillation method
in complex rehabilitation after total arthroplasty.
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