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A New Unique Magnetic Treatment Method in Physiotherapy for Body-
educational Healing: Observations on Algodystrophy of a Knee Joint
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Synergetic Intellectual Systems - SIS Kanevi and Co” Company, Stara Zagora, Bulgaria

Abstract

The central question in this study is how controlled physiological processes should be used in physiotherapy.

The main finding and its importance is that controlled physiological changes in homeostasis should be
used by educating and training the patient’s healing in these conditions.

This article reviews the physiological reasons for using the homeostatic processes in the damaged human
body and the application of physiological manipulations on patients with the aim of increasing the
treatment results and the clinical significance of the physiotherapeutic impact, and more specifically in
the case of the use of already widespread magnetotherapeutic methods.

Therefore, the new physiotherapeutic, physical impact proposed has two components-on the one hand,
appropriate physiological manipulations with homeostatic changes, and on the other - simultaneous
standard magnetotherapeutic procedures.

An example of the application of the impact on human limbs-treatment of algodystrophies (in diseases
and injuries) of the knee joint by physical training impact-Lekcionem Human Corpore. In this case, the
physical training impact has two components-external, cuff-dependent occlusions and reperfusions of
the blood circulation of the limb proximally to the focus of the disease (about 2 to 4 cm proximally to
the kneecap on healthy tissues) and the external magnetic impact on the focus and the adjacent healthy
tissues.

Summary comparison of treatment effectiveness—in the main group patients, in comparison with the
control group patients were obtained clinically significant, clearly visible positive results, restoration of
normal or sufficiently close to normal vital functions and activities, and practically completely acceptable
increase in their quality of life.

The physiological approach in physiotherapy consisting of controlled, educational changes and
homeostasis processes in the damaged part of the human body achieves remarkable, positive, clinically
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significant healing results.

Introduction
Biological position

If exposed to any extraordinary, unexpected and/or unknown
stimulus (which is also typical of the occurrence of any pathogenic
phenomena), the organism responds in multivariate and polyvalent
ways.

Healing processes are an elite positive component selected by
the organism, resulting from a large number of simultaneous and/
or consecutive iso-physiological processes and isomorphic and iso-
functional metabolic chains. These isophysiological processes and
metabolic chains are self-organizing as a primary response of the
body to its damages [1-3]. What all iso-physiological processes,
isomorphic and isofunctional metabolic chains have in common is
that they are prototypes of healing processes. One of the characteristic
features of the multiple prototypes is — depending on the conditions
in the body and the quality of its life activity - that in addition to
the positive healing processes, incomplete and imperfect processes,
as well as incomplete and incomplete metabolic chains, develop
simultaneously and in parallel with them. Therefore, healing can be
perfect or imperfect, complete or incomplete (partial).

Medical Position

Medical assistance for an injured human organism (for example,
algodystrophy of knee or elbow joints) aimed at creating and selecting
prototypes of the healing processes in the body [4].
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Multiple different types of medical assistance are used in the above-
mentioned cases of patients with algodystrophy of knee or elbow
joints [5].

Here I will describe a new method of medical assistance - treatment
of the injuries to the human body described above.

The new method is aimed directly at the self-organization of the
isophysiological processes and the isomorphic and isofunctional
metabolic chains of the prototypes of healing processes [6].

The essence of the new method is the training impact with artificially
created (inside the organism), additional, auxiliary and educational
isophysiological processes, isomorphic and isofunctional metabolic
chains([7,8]. Theseauxiliaryand training processesand metabolic chains
are more successful analogues of the body's own prototypes (i.e., the
ongoing imperfect and incomplete healing processes and the unclosed
and incomplete metabolic chains, before the physical training impact)
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in the self-organization of the healing processes. Analogues are
combined and superimposed on the natural self-training processes
in the self-organization at all morpho-functional levels in the healing
processes of the body.

The possibility of a medical impact arises from the interaction
between the natural processes in the body achieved by this method and
the externally applied impact on the general biological mechanisms of
training, memory mechanisms and their expression as functions and
structures. That is, the body achieves reception and assimilation of the
external medical impact with permanent changes in it [9].

Methods

Physical training impact for treatment of injured limbs of the
human organism to support the body - educational healing

An example of the application of the impact on human limbs -
treatment of algodystrophies (in diseases and injuries) of the knee
joint by physical training impact - Lekcionem Human Corpore. In
this case, the physical training impact has two components - external,
cuff-dependent occlusions and reperfusions of the blood circulation
of the limb proximally to the focus of the disease (about 2 to 4 cm
proximally to the kneecap on healthy tissues) and the external
magnetic impact on the focus and the adjacent healthy tissues [10-13].

The devices and tools necessary for the exemplary impact on the
human limbs and their methods of use determine the operations
of the medical professional who is treating the patient (hereinafter
referred to as tutor). The way of using the devices and tools is a specific
sequence of usual medical operations.

A pneumatic tourniquet — a pneumatic cuff sphygmomanometer is
used for routine and standard measurement of arterial blood pressure
to carry out operations for external cuff-dependent occlusions and
reperfusions of the blood circulation of the limb. Through a series
of stepwise gradient-increasing changes in the cuff pressure, the
tutor achieves stepwise increasing occlusions of the limb circulation,
distally to the site, where the sphygmomanometer cuff has been
placed. The maximum cuff pressure is determined by the tutor. It is
usually close to the patient's systolic pressure measured by the Riva-
Rocci's method. The tutor achieves gradient-escalating reperfusions
through a series of gradient-descending cuff changes after reaching
the maximum [14,15].

The minimum pressure in the cuff is 0 mm Hg. The difference
between two adjacent steps of the pressure is determined by the tutor
and is usually 5 to 10 mm Hg.

The pressure in the cuff, typical of each step of the ascending
or descending sequences, is maintained by the tutor for a time
determined by him (usually 2 to 3 minutes) [17-19].

Changes in the cuff pressure from minimum to maximum or
vice versa form a sequence of pressures that is repeated many times
during the training treatment procedure. There is a period between
two sequences - a pause, also determined by the tutor (usually 2 to
5 minutes). A sequence of the previously described changes in the
cuff pressure combined with a time-pause form a cycle. A cycle can
be more complex and contain more than one type of sequence and
also be a combination of sequences. Several consecutive cycles of
pressure changes in the cuff together with a parallel magnetic impact
on the injured area and the adjacent healthy tissues form a training
procedure. The training procedure is fundamental and crucial for the
training test in the human body training [20].
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The magnetic impact simultaneously involved in the cuff pressure
cycles (i.e., involved in the occlusion/reperfusion cycles and their
time-pauses) is the second major component of the physical training
impact. The only precondition for the properties of the second
component of the two-component physical impact - the magnetic
field, is to affect in a multivariate and heterogeneous way the body
homeostasis in the damaged area and/or the general homeostasis
processes in the body. The criteria for evaluating the impact on
the homeostatic status of the patients depend on the technological
capabilities of the attending medical team [21-23].

The tutor's magnetic operations are: arranging and fixing
electromagnetic inductors or permanent magnets around the diseased
area and the adjacent healthy tissues. Electromagnetic inductors and
permanent magnets are the impacting tips on the human body of
common medical devices and magnetic therapy tools [24].

The magnetic component of the impact as the second component
of the physical training impact has a supporting and logistical role
in the body's response to the first foundational component of the
physical training impact — namely, the cuff occlusion described above
and reperfusion of the limb distal to the site of the injury [25]. More
specifically, the magnetic component has a role in the physiological
effects of the body to the conditions of occlusion and reperfusion of
limb circulation [26,27].

Maintenance and logistics of the magnetic impact is manifested
by a priority (compared to the body's reactions to standard
magnetotherapy) perception and assimilation of the magnetic impact
by the body in its physiological effects to the occlusion and reperfusion
of blood circulation.

The primary, direct goal of the physical training impact is to
achieve vital changes in homeostasis in the tissues of the learning sick
human body, distal to the applied pneumatic cuff (for homeostasis
- see below). But the ultimate goal of the physical training impact
- conducted in the form of a lesson on the sick human body, is the
body’s response directed and prepared by the tutor [28].

In general, the body's response to the two-component physical
training impact is expressed in the progress of dominant physiological
processes in the focus of disease and in the adjacent healthy tissues, as
the organism switches to a new working mode.

The dominant physiological processes of the body and its new
working mode are the reason for the occurrence and progress of new
and more successful healing processes (see below) [29].

Organization and implementation of physical training impact on
a sick human organism

Lesson on human body (LEKCIONEN HUMAN CORPORE) -
treatment with physical training impact. The tutor, in his role of a
teaching and treating subject, through the above medical operations
of physical training impact, gives a lesson on the sick person's body in
the form of an educational and training test [30].

The physical training impact is organized as training by conducting
lessons in the form of educational and training tests. These training
tests are created by the tutor’s mechanical and magnetic operations
described above, which represent sequences of tasks - exercises
with various values of important homeostasis constants for the sick
organism [31].
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The subject and purpose of the training test are the artificially
sequences of values of homeostasis constants achieved by the tutor,
such as - saturation of blood and tissues with oxygen, saturation
of blood and tissues with nutrients, blood and interstitial fluid pH,
intravascular blood pressure (arterial, capillary and venous), tissue
pressure dynamics etc.

Thus, the test is based on selected sequences of physical changes
of important, major (disease-significant) homeostatic constants.
These constants are created by the tutor in the ongoing physiological
processes in the focus of disease and the adjacent healthy tissues. Also,
these constants are crucial and defining for the pathogenetic chain.
On the one hand, they are common for the causes and etiology of the
disease, and on the other, they are constituents of the physiological
foundations of the educational training test [32].

The sick human organism responds to the educational training test
by striving to maintain its homeostasis or go into a state of allostasis,
forming isophysiological processes and switching to isomorphic and
isofunctional metabolism. Thus, based on the achieved temporary
changes of the homeostatic constants, the organism begins the
creation and maintenance of isofunctional and isomorphic metabolic
chains and isophysiological processes. These new metabolic circuits
and physiological processes are artificially and purposefully induced
analog prototypes of the naturally occurring long-lasting but
imperfect healing processes and their incomplete and unfinished
natural prototypes.

When conducting the tests, the tutor’s aim is that the body responds
to the physiological processes in the focus of disease and the adjacent
healthy tissues through effective adaptive changes in the course.

These adaptive changes in the physiological processes, including
adaptive changes in the limit values of the constants, are usually
obtained after several repetitions of the tests during the day and
during the entire course of treatment. These repetitions are the basis
of the training of the body to heal itself [33].

Here is one of the possible explanations for the body's acquisition
and selection of adaptive, effective physiological processes: of
the multiple isomorphic and isofunctional metabolic chains and
isophysiological processes that have come into being, only those
that manage to close a complete metabolic and functional cycle
end exhaustively and definitively. Most often, due to the substrate
depletion of the above-mentioned metabolites, the organism
selectively stimulates their production, simultaneously suppressing
the production of the remaining isomorphic and isofunctional
metabolites, as well as the course of the remaining isophysiological
processes. This happens more and more visibly and in contrast when
conducting each subsequent training test (lesson). Over time and
training, the body's memory and structural mechanisms are activated.
Thus, during training, the organism repeatedly enhances and expands
the restoration of homeostasis to the extent of allostasis, creating
synergistic and analogous isophysiological processes, isomorphic and
isofunctional metabolites in its healing processes. That is, the body
switches to a new working mode, in which more successful healing
processes are possible and occur - healing with a new quality takes
place [34].

On the one hand, during the educational and training test, the tutor,
through his force operations, causes the body to maximally expand
the homeostasis limits, including until allostasis occurs [35].
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On the other hand, the physiological training impact, especially
through the included magnetic force component, supports the body in
its processes of homeostasis recovery to the extent of allostasis. More
specifically, it supports the body, which perceives and assimilates it,
and which more successfully forms isomorphic and isofunctional
metabolites and carries out synergistic and analogous isophysiological
processes [36].

Thus, when using the second component (the magnetic one) of the
physical training impact, the cuff-induced oscillatory changes (i.e. the
first component of this impact) can be not only partially perceived or
even neutralized by the body, but these magnetic conditions actively
and effectively are used more easily and more successfully by the same
body - to achieve another more adequate balance of its homeostasis
and build a higher level of its self-organization (healing).

In general, in the method of training on the patient's body - if a
cuff is used alone - the dependent occlusion/reperfusion of the
peripheral blood supply - the resulting changes are isolated, limited, or
neutralized by the body, while with the simultaneous use of additional
external magnetic activity, the same oscillating changes are extended
and developed by the evolutionarily created biological mechanisms
in a new quality for this organism, i.e. reorganization of the healing
processes is underway [38].

Thanks to the proposed method (algodistrophies of the knee joint
in the case described here), in the areas of the dystrophic intra-
articular loci and around them, tissues are reorganized and sanogenic
antihypoxic and antihypotrophic sources and self-organizing factors
of restorative and adaptive processes occur.

Statistical methods and observations on the medical effectiveness
of the application of the two-component physical impact during
the performance of medical and educational activities organized
according to the original method "lesson on the human body -
Lekcionem Human Corpore" method on patients with algodystrophy
of one knee joint. A double-blind study.

Objectives

One of the objectives of this study is to determine the clinical
relevance and contribution of the use of the two-component physical
treatment, including a magnetic therapy component, to the physical
training on the patient's body as a new type of physical treatment. And
more specifically, make comparison with the well-known effectiveness
of the standard, low-frequency, pulsed, electromagnetic therapy in
patients with algodystrophy of the knee joint, used worldwide.

Another goal of the study is to evaluate the attitude and tolerance
of patients with this disease to the use of the first component of the
two-component physical impact, namely the controlled, educational,
sparing (low-level, gradual and short-term) occlusion and reperfusion
of the patient’s limb damaged by the disease, repeated during the
application of the electromagnetic impact (the second component
of this two-component physical impact). The study also focused on
the task of establishing whether there is any dynamics in the patients'
tolerance to the second component of the two-component physical
impact. It also observed the nature of the change in the dynamics of
the tolerance and established whether the electromagnetic impact has
a characteristic and regular influence on this tolerance [39].

Selection of patients suitable for statistical processing and selection
of methods for assessment of disease manifestations and their
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comparative analysis depending on the treatment results obtained.
The patients were selected in compliance with the requirements for
patients’ information and consent and in accordance with the rules of
the medical ethics committee.

As to achieve the goals and objectives defined above, I selected two
main groups - first (1) and second (2) group with 94 patients in each
of them. Patients in both main groups had algodistrophy of one of
their knee joints for more than a year. All patients were examined
multiple times by orthopedic specialists, who determined their
diagnosis, which in all cases was radiologically objectified. They have
been treated repeatedly with temporary and unsatisfactory result.
Treatment in 83% of the patients in each group is conservative -
medication, physiotherapy and rehabilitation, and 17% of the patients
in the groups (with post-traumatic algodystrophy) also had surgical
intervention - meniscectomy or metal osteosynthesis for intra-
articular fractures.

The distribution and number of the patients with the same origin
and mechanism of development of algodystrophy, as well as the
severity of the disease before this study (assessed by the WOMAC
test, VAS and the Likert scale) in the two main groups were the same.

The patients in each main group were further divided into two
groups named active (A) group and control (C) group with 47 patients
in each of them.

Four groups of 47 patients were formed and numbered as follows -
1A, 1C, 2A n 2C. The treatment impact was performed on the patients
for 45 minutes, once a day, for 14 days in all groups.

Methods application actions
Treatment was administered as follows:

Group 1A: Two-component physical impact in the form of “lesson on
the human body”;

Group 1K: Placebo two-component physical impact, with
electromagnetic inductors demonstratively placed around the
damaged knee joint, but not working;

Group 2A: One-component physical impact with working
electromagnetic inductors around the damaged knee joint;

Group 2K: One-component physical impact, which consisted
only of the mechanical manipulations of the tutor (medical
professional conducting the treatment), representing periodic
and temporary changes in the pneumatic pressure of the cuff of
the sphygmomanometer according to the methodology of one-
component, mechanical impact similar to the mechanical component
of the two-component “lesson on the human body”. In this group,
patients did not have any electromagnetic inductors placed around
their damaged knee joint or elsewhere on their bodies.

The patients and the medical professionals conducting the physical
procedures and evaluating the initial conditions and results achieved
for the patients did not know the composition of the patient groups
and the actual working modes of the physiotherapy equipment.

Results and Discussion

Summary comparison of treatment effectiveness in group 1A versus
group 2A - the group 1A patients had clinically significant, clearly
visible positive results, restoration of normal or sufficiently close to
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normal vital functions and activities, and practically completely
acceptable increase in their quality of life. Patient tolerance to the
manipulations inducing occlusion and reperfusion of the affected limb
increased during each subsequent procedure. This was also achieved
probably due to the occurrence of remarkable positive clinical results
from the patients themselves.

Treatment effectiveness assessment in group 1C - clinically
insignificant improvement in only 12% of cases. Very poor tolerance
to the manipulations of occlusion and reperfusion of the affected
limb - patients tolerated pressure values of only 60 - 80 mm Hg in
the pneumatic cuff for a very short time; patients wanted long breaks
between the cuff inflations. Four patients withdrew from treatment
within the first three days and another seven patients withdrew by
Day 10. Only 29 patients completed the course of treatment.

Treatment effectiveness assessment in group 2C - fluctuating and
minor clinical improvement in 3% of cases. One patient dropped out
on Day 3.

Conclusion

The physiological approach in physiotherapy consisting of
controlled, educational changes and homeostasis processes in the
damaged part of the human body achieves remarkable, positive,
clinically significant healing results.

Competing Interests

The authors declare that they have no competing interests.

Refrences

1. Ramsay DS, Woods SC (2014) Clarifying the Roles of Homeostasis and
Allostasis in Physiological Regulation. Psychol Rev 121: 225-247.

2. Khan AA, Jahangir U, Urooj S (2013) Management of knee osteoarthritis
with cupping therapy. Journal of Advanced Pharmaceutical Technology &
Research 4: 217-223.

3. Cantello R (2002) Applications of transcranial magnetic stimulation in
movement disorders. J Clin Neurophysiol 19: 272-293.

4. Chabel C, Russell LC, Lee R (1990) Tourniquet-induced limb ischemia: a
neurophysiologic animal model. Anesthesiology 72 :1038-1044.

5. Czéh B, Welt T, Fischer AK, Erhardt A, Schmitt W, et al. (2003) Chronic
psychosocial stress and concomitant repetitive transcranial magnetic
stimulation. Effects on stress hormone levels and adult hippocampal
neurogenesis. Biological Psychiatry 52: 1057 - 1065.

6.  Prakash D, Behari J (2009) Synergistic role of hydroxyapatite nanoparticles
and pulsed electromagnetic field therapy to prevent bone loss in rats
following exposure to simulated microgravity. Int J Nanomedicine 4: 133-
144.

7. Cvetkovic D, Fang Q, Cosic I (2008) Multiple human electrophysiological
responses to extremely low frequency pulsed electromagnetic field
exposures: A pilot study. Estonian Journal of Engineering 14: 138-153.

8. Thijssen DJH, Bleeker MWP, Smits P, Hopman MTE (2005) Reproducibility
of blood flow and post-occlusive reactive hyperaemia as measured by
venous occlusion plethysmography. Clin Sci (Lond) 108: 151-157.

9. Evers S, Hengst K, Pecuch PW (2001) The impact of repetitive transcranial
magnetic stimulation on pituitary hormone levels and cortisol in healthy
subjects. Journal of Affective Disorders 66: 83-88.

10.  Kryzhanovsky GN (2004) Some categories of general pathology and
biology: health, disease, homeostasis, sanogenesis, adaptation, immunity.
New approaches and notions. Pathophysiology 11: 135-138.

11.  Thamsborg G, Florescu A, Oturai P, Fallentin E, Tritsaris K (2005) Treatment
of knee osteoarthritis with pulsed electromagnetic fields: a randomized,
double-blind, placebo-controlled study. Osteoarthritis and Cartilage 13:
575-581.

IJPTR, an open access journal
Volume 10. 2024. 185


https://doi.org/10.15344/2455-7498/2024/185
https://pubmed.ncbi.nlm.nih.gov/24730599/
https://pubmed.ncbi.nlm.nih.gov/24730599/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3853699/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3853699/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3853699/
https://pubmed.ncbi.nlm.nih.gov/12436085/
https://pubmed.ncbi.nlm.nih.gov/12436085/
https://pubmed.ncbi.nlm.nih.gov/2350018/
https://pubmed.ncbi.nlm.nih.gov/2350018/
https://www.researchgate.net/publication/11009352
https://www.researchgate.net/publication/11009352
https://www.researchgate.net/publication/11009352
https://www.researchgate.net/publication/11009352
https://pubmed.ncbi.nlm.nih.gov/19774112/
https://pubmed.ncbi.nlm.nih.gov/19774112/
https://pubmed.ncbi.nlm.nih.gov/19774112/
https://pubmed.ncbi.nlm.nih.gov/19774112/
https://www.researchgate.net/publication/228879674_
https://www.researchgate.net/publication/228879674_
https://www.researchgate.net/publication/228879674_
https://pubmed.ncbi.nlm.nih.gov/15494042/
https://pubmed.ncbi.nlm.nih.gov/15494042/
https://pubmed.ncbi.nlm.nih.gov/15494042/
https://www.sciencedirect.com/science/article/abs/pii/S0165032700002895
https://www.sciencedirect.com/science/article/abs/pii/S0165032700002895
https://www.sciencedirect.com/science/article/abs/pii/S0165032700002895
https://pubmed.ncbi.nlm.nih.gov/15561509/
https://pubmed.ncbi.nlm.nih.gov/15561509/
https://pubmed.ncbi.nlm.nih.gov/15561509/
https://www.sciencedirect.com/science/article/pii/S1063458405000609
https://www.sciencedirect.com/science/article/pii/S1063458405000609
https://www.sciencedirect.com/science/article/pii/S1063458405000609
https://www.sciencedirect.com/science/article/pii/S1063458405000609

Citation: Kanev GM (2024) A New Unique Magnetic Treatment Method in Physiotherapy for Body-educational Healing: Observations on Algodystrophy of a
Knee Joint. Int ] Phys Ther Rehab 10: 185. doi: https://doi.org/10.15344/2455-7498/2024/185

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

George MS, Nahas Z, Kozel FA, Li X, Denslow S, et al. (2002) Mechanisms
and state of the art of transcranial magnetic stimulation. J ECT 18: 170-181.

Bagnato GL, Miceli G, Marino N, Sciortino D, et al. (2015) Pulsed
electromagnetic fields in knee osteoarthritis: a double blind, placebo-
controlled, randomized clinical trial. Rheumatology (Oxford) 55: 755-762.

Helal B (1965) The pain in primary osteoarthritis of the knee. Its causes and
treatment by osteotomy. Postgrad Med J 41: 172-181.

Hinman MR, Ford J, Heyl H (2002) Effects of static magnets on chronic knee
pain and physica function: a double-blind stady. Alternative Therapies in
Health and Medicine 8: 50-55.

Jacobson JI (1994) Pineal-hypothalamic tract mediation of picotesla
magnetic fields in the treatment of neurological disorders. Panminerva Med
36: 201-205.

Karahalil B, Polat S, Senkoylu A, Bolikbasi S (2010) Evaluation of DNA
damage after tourniquet-induced ischaemia/reperfusion injury during
lower extremity surgery, Injury 41: 758-762.

Hori K, Tsujii M, lino T, Satonaka H, Uemura T, et al (2013) Protective
effect of edaravone for tourniquet-induced ischemia-reperfusion injury on
skeletal muscle in murine hindlimb. BMC Musculoskelet. Disord 14: 113.

Brizhik L (2014) Biological effects of pulsating magnetic fields: role of
solitons, Cornell University ARXIV > physics > arxiv:1411.6576; Physics >
Biological Physics.

Brizhik L, Zavan B, Fermi E (2015) The working principle of magnetic
resonance therapy, Cornell University ARXIV > physics > arxiv: 1509.04475;
Physics > Medical Physics.

Chen Li, Duan X, Xing F, Liu G, Gong M, et al. (2019) Effects of pulsed
electromagnetic field therapy on pain, stiffness and physical function in
patients with knee osteoarthritis: a systematic review and meta-analysis of
randomized, controlled trials, J Rehabil Med 51: 821-827.

Zhang L, Zuo X, Li S, Sun M, Xie H, et al. (2019) Synergistic therapy of
magnetism-responsive hydrogel for soft tissue injuries. Bioactive Materials
4:160-166.

Dudas M, Wysocki A, Gelpi B, Tuan TL (2008) Memory Encoded Throughout
Our Bodies: Molecular and Cellular Basis of Tissue Regeneration. Pediatric
Research 63: 502-512.

Kooijman M, Poelkens F, Rongen GA, Smits P, Hopman MTE (2007) Leg
blood flow measurements using venous occlusion plethysmography during
head-up tilt. Clin Auton Res 17: 106-111.

Arimand M, Ardeshirylaiimi A, Maghsoudi H, Azadian E (2018) Osteogenic
differentiation potential of mesenchymal stem cells cultured on nanofibrous
scaffold improved in the presence of pulsed electromagnetic field. J Cell
Physiol 233: 1061-1070.

Okada M, Kim JH, Yoon ST, Hutton WC (2013) Pulsed Electromagnetic Field
(PEMF) Plus BMP-2 Upregulates Intervertebral Disc-Cell Matrix Synthesis
More Than Either BMP-2 Alone or PEMF Alone. J Spinal Disord Tech 26:
E221-E226.

Billah M, Ridiandries A, Allahwala U, Mudaliar H, Dona A, et al. (2019)
Circulating mediators of remote ischemic preconditioning: search for the
missing link between non-lethal ischemia and cardioprotection. Oncotarget
10: 216-244.

Pipitone N, Scott DL (2001) Magnetic Pulse Treatment for Knee
Osteoarthritis: A Randomised, Double-Blind, Placebo-Controlled Study.
Curr Med Res Opin 17: 190-196.

Gao Q, Leung A, Yang YH, Lau BWM, Wang Q, et al. (2021) Extremely
low frequency electromagnetic fields promote cognitive function and
hippocampal neurogenesis of rats with cerebral ischemia. Neural Regen
Res 16: 1252-1257.

Sandyk R (1997) Resolution of sleep paralysis by weak electromagnetic
fields in a patient with multiple sclerosis. Int J Neurosci 90: 145-157.

Shah JP, Midkiff P, Brandt PC, Sisken BF (2001) Growth and differentiation
of PC6 cells: the effects of pulsed electromagnetic fields (PEMF),
Bioelectromagnetics 22: 267-271.

Dong S, Cao Y, Li H, Tian J, Yi C, et al. (2015) Impact of ischemic
preconditioning on ischemia-reperfusion injury of the rat sciatic nerve. Int J
Clin Exp Med 8: 16245-16251.

Hughes SF, Hendricks BD, Edwards DR, Bastawrous SS, Roberts GE, et al.
(2007) Mild episodes of tourniquet-induced forearm ischaemia-reperfusion
injury results in leukocyte activation and changes in inflammatory and
coagulation markers. J Inflamm (Lond) 30: 4:12.

Int ] Phys Ther Rehab
ISSN: 2455-7498

34.

35.

36.

37.

38.

39.

Page 5 0of 5

Yoshii T, Ahmad M, Helfrich-Férster C (2009) Cryptochrome mediates
light-dependent magnetosensitivity of Drosophila's circadian clock. PLoS
Biol(2009) Cryptochrome mediates light-dependent magnetosensitivity of
Drosophila's circadian clock. PLoS Biol 7: e1000086.

Murphy T, Walsh PM, Doran PP, Mulhall KJ (2010) Transcriptional responses
in the adaptation to ischaemia-reperfusion injury: a study of the effect of
ischaemic preconditioning in total knee arthroplasty patients. J Transl Med
8: 46.

Kung TA, Egbejimi O, Cui J, Ha NP, Durgan DJ, et al. (2007) Rapid

Attenuation of Circadian Clock Gene Oscillations in the Rat Heart Following
Ischemia-Reperfusion. J Mol Cell Cardiol 43: 744-753.

Zaporozhan V, Ponomarenko A (2010) Mechanisms of Geomagnetic Field
Influence on Gene Expression Using Influenza as a Model System: Basics of
Physical Epidemiology. Int J Environ Res Public Health 7: 938-965.

Mikhailov VP, Vizilo TL, Kuz'michev AA, Petrushenko KV (2001) Aktivizatsiia
sanogeneticheskikh mekhanizmov pri narusheniiakh tsentral’'noi nervnol
sistemy [Activation of sanogenesis mechanisms in central nervous system
disorders]. Vopr Kurortol Fizioter Lech Fiz Kult 3: 10-13.

Kinoshita Y, Monafo WW (1994) Nerve and muscle blood flow during
hindlimb ischemia and reperfusion in rats. J Neurosurg 80: 1078-1084.

IJPTR, an open access journal
Volume 10. 2024. 185


https://pubmed.ncbi.nlm.nih.gov/12468991/
https://pubmed.ncbi.nlm.nih.gov/12468991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4795538/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4795538/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4795538/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2482996/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2482996/
https://europepmc.org/article/med/12126173
https://europepmc.org/article/med/12126173
https://europepmc.org/article/med/12126173
https://pubmed.ncbi.nlm.nih.gov/7603740/
https://pubmed.ncbi.nlm.nih.gov/7603740/
https://pubmed.ncbi.nlm.nih.gov/7603740/
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/23530927/
https://pubmed.ncbi.nlm.nih.gov/23530927/
https://pubmed.ncbi.nlm.nih.gov/23530927/
https://arxiv.org/abs/1411.6576
https://arxiv.org/abs/1411.6576
https://arxiv.org/abs/1411.6576
https://arxiv.org/abs/1509.04475
https://arxiv.org/abs/1509.04475
https://arxiv.org/abs/1509.04475
https://pubmed.ncbi.nlm.nih.gov/31583420/
https://pubmed.ncbi.nlm.nih.gov/31583420/
https://pubmed.ncbi.nlm.nih.gov/31583420/
https://pubmed.ncbi.nlm.nih.gov/31583420/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6465584/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6465584/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6465584/
https://pubmed.ncbi.nlm.nih.gov/18427295/
https://pubmed.ncbi.nlm.nih.gov/18427295/
https://pubmed.ncbi.nlm.nih.gov/18427295/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1914255/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1914255/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1914255/
https://pubmed.ncbi.nlm.nih.gov/28419435/
https://pubmed.ncbi.nlm.nih.gov/28419435/
https://pubmed.ncbi.nlm.nih.gov/28419435/
https://pubmed.ncbi.nlm.nih.gov/28419435/
https://pubmed.ncbi.nlm.nih.gov/23187450/
https://pubmed.ncbi.nlm.nih.gov/23187450/
https://pubmed.ncbi.nlm.nih.gov/23187450/
https://pubmed.ncbi.nlm.nih.gov/23187450/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6349428/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6349428/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6349428/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6349428/
https://pubmed.ncbi.nlm.nih.gov/11900312/
https://pubmed.ncbi.nlm.nih.gov/11900312/
https://pubmed.ncbi.nlm.nih.gov/11900312/
https://pubmed.ncbi.nlm.nih.gov/33318402/
https://pubmed.ncbi.nlm.nih.gov/33318402/
https://pubmed.ncbi.nlm.nih.gov/33318402/
https://pubmed.ncbi.nlm.nih.gov/33318402/
https://pubmed.ncbi.nlm.nih.gov/9352423/
https://pubmed.ncbi.nlm.nih.gov/9352423/
https://pubmed.ncbi.nlm.nih.gov/11298388/
https://pubmed.ncbi.nlm.nih.gov/11298388/
https://pubmed.ncbi.nlm.nih.gov/11298388/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4659028/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4659028/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4659028/
https://pubmed.ncbi.nlm.nih.gov/17537260/
https://pubmed.ncbi.nlm.nih.gov/17537260/
https://pubmed.ncbi.nlm.nih.gov/17537260/
https://pubmed.ncbi.nlm.nih.gov/17537260/
https://doi.org/10.15344/2455-7498/2024/185
https://pubmed.ncbi.nlm.nih.gov/19355790/
https://pubmed.ncbi.nlm.nih.gov/19355790/
https://pubmed.ncbi.nlm.nih.gov/19355790/
https://pubmed.ncbi.nlm.nih.gov/19355790/
https://translational-medicine.biomedcentral.com/articles/10.1186/1479-5876-8-46
https://translational-medicine.biomedcentral.com/articles/10.1186/1479-5876-8-46
https://translational-medicine.biomedcentral.com/articles/10.1186/1479-5876-8-46
https://translational-medicine.biomedcentral.com/articles/10.1186/1479-5876-8-46
https://pubmed.ncbi.nlm.nih.gov/17959196/
https://pubmed.ncbi.nlm.nih.gov/17959196/
https://pubmed.ncbi.nlm.nih.gov/17959196/
https://pubmed.ncbi.nlm.nih.gov/20617011/
https://pubmed.ncbi.nlm.nih.gov/20617011/
https://pubmed.ncbi.nlm.nih.gov/20617011/
https://pubmed.ncbi.nlm.nih.gov/11550369/
https://pubmed.ncbi.nlm.nih.gov/11550369/
https://pubmed.ncbi.nlm.nih.gov/11550369/
https://pubmed.ncbi.nlm.nih.gov/11550369/
https://pubmed.ncbi.nlm.nih.gov/8189263/
https://pubmed.ncbi.nlm.nih.gov/8189263/

