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    Introduction

    Pain is one of the most frequent sensations, formed in the nervous system. By definition, pain is an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage.

     

    The Declaration of Montréal of the International Pain Summit of the International Association for the Study of Pain (IASP) identifies that chronic pain is a serious chronic health problem and access to pain management is considered as a fundamental human right.

     

    We proposed the notion physical analgesia for the application of physical factors for pain management. By our opinion the anti-pain effect of physical modalities is very important, with a high level of efficacy. Physical analgesia has not side consequences and may be applied in combination with other therapeutic factors.

    In physical analgesia a lot of physical modalities are applied:

    - Preformed modalities Electric currents; Ultra-sound; Magnetic field; Laser; Deep Oscillation;

    - Natural modalities Kryo-factors; Thermo-agents; Hydro- and balneo-techniques; Physiotherapy techniques; hydro and balneo-physiotherapy; Peloidotherapy;

    - Reflectory methods (physical modalities in reflectory points and zones).

     

    We propose our own theory for explanation of pathogenetic mechanisms of action of physical modalities on the nociceptive and neuropathic pain: By influence on the cause for irritation of pain receptors ; By blocking of nociception ; By inhibition of peripheral senzitization; By peripheral sympaticolysis; By stopping the neural transmission (by С and Аδ delta - fibers) to the body of the first neuron of the general sensibility; By input of the gate-control mechanism; By activation of the reflectory connections; By influence on the pain-translation in the level of posterior horn of the spinal medulla – using the root of activation of encephalic blocking system in the central nervous system; By inhibition of central sensitization; By influence on the psychic state of the patient.

     

    Pain management is an important part of rehabilitation algorithms in clinical practice.

     

    We present our own experience and results in patients with conditions of the nervous and motor systems.

    Our goal was to prove and evaluate the efficacy of application of different modalities and methods of the physical and rehabilitation medicine (PRM) on independence and quality of life of neurological, rhumatological, orthopedic and traumatologic patients of the clinical practice of neurology and neurosurgery, rheumatology, orthopedics and traumatology.

    We effectuate a composition, clinical application and approbation series of complex neurorehabilitation algorithms for functional recovery and amelioration of independence in activities of daily living (ADL) of patients with neurological and rhumatological diseases; neurosurgical, orthopedical and traumatological conditions. The total of patients was divided into a lot of groups and subgroups, in each one we applied a different rehabilitation complex, composed by a synergic combination of natural and pre-formed physical modalities (electrical currents, laser; cryo / thermo-agents, hydro-/ balneo-/ peloido-therapy; physiotherapy and occupational therapy).

    Patients were controlled before, during and at the end of the rehabilitation course and one month after its end - using a battery of traditional and contemporaneous objective methods (including for pain assessment): tests and scales for motor deficiency, balance and coordination; tests of functional grip of the upper limb; tests of gait and independent motion; complex functional scales for independence in ADL (self service, family, professional & social life); scales for depression and anxiety; visual analogue scale of pain; vibroesthesiometry; thermosensibility; laser Doppler flowmetry; ICF asessment.

    Based on detailed qualitative and quantitative evaluation we proved the efficacy of application of different PhThReh complexes and programs – on different types and levels of sensory, motor and functional deficiency in patients with diseases and conditions of the nervous and locomotory systems.

     

    Our physical analgesia complexes are not intended to be construed or to serve as a standard of care. Standards of care are determined on the basis of all clinical data available for an individual case and are subject to change as scientific knowledge and technology advance and patterns of care evolve.

     

    For effective pain management the inclusion of a multi-professional pain rehabilitation team is obligatory.

    Different models of organization of the teamwork of the staff are applied:

    - interdisciplinary (complex care of the patient from different scientific and professional disciplines);

    - multi-disciplinary (role of every professional is completely independent from the others);

    - transdisciplinary (everyone helps the work of the others; role and functions are distributed).

     

    We consider that the clinical practice imposes the necessity of transition from a multi-disciplinary to a transdisciplinary model of team work, with a clear definition of the fields of competence and the responsibility of the team members. In Bulgarian rehabilitation practice traditionally a lot of specialists are included: medical doctors – specialists in Neurology, Neurosurgery; Rheumatology; Orthopedics and Traumatology and in Physical and Rehabilitation Medicine (PRM); bachelors and masters in Physical Therapy and in Occupational therapy (Kinesio-therapy and Ergo-therapy – according nomenclature of some countries, e.g. Bulgaria).

     

    The conclusion of our own modest clinical experience of 30 years is: the capacity of physical modalities to reduce pain is significant. Systematic rehabilitation improves significantly the quality of life of patients with diseases and conditions of the nervous and the locomotory systems.

    Part 1. Pain & Physical analgesia: Definitions. Methods and Mechanisms
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    1.1. Pain – definition and types

    According the International Association for the Study of Pain (IASP) pain is one of the most frequent sensations, formed in the nervous system, with different functional characteristics [1]. By definition, pain is an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage. Pain is a subjective experience, provoked by nociceptive activation, by changes in sensory nerves and roads, or by cerebral centers – regulating of the stress, the affects and the motivation. Different factors (physical, chemical, psychological) can influence on the pain perception.

    The biological significance of pain perception is the protection of the organism from negative external influences (signal attention). The pain informs the organism and provokes a reflectory defensive reaction of the individual. The French philosopher René Descartes [2] explains the idea for the defensive character of pain (baby fire, boy fire) and the capacity to unchain a reflectory reaction "pulling on a thread" (1662, 1664).
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    In 1959 Willem Noordenbos [3] formulated a hypothesis for the multi-synaptic transmission of pain-signal: “One-one synaptic transmission must be the exception rather than the rule in the nervous system. Any nerve cell located in the anterior horn. . . could hardly be expected to synapse at higher level with one such similar cell only. It will probably send ramifications to many other locations, and in turn be acted upon by the ramifications of many other cells. . . Far from being a continuous chain of short neurons, these fibers must constitute links in an extremely complicated nerve net in which, within limits, everything synapses more or less with everything else."

    In 1965 the collaboration between two individual investigators – the British physiologist Patrick Wall and the Canadian psychologist Ronald Melzack, generates the theory of gate control [4]. Their common article "Pain Mechanisms: A New Theory“ was qualified like "the most influential ever written in the field of pain“. Melzack and Wall suppose the existence of a controlling mechanism in the spinal medulla, which is closed in response to the normal stimulation of fast fibers of tactile sense, but is open if the slow fibers of pain perception transport numerous and intensive sensory signals. The gate is closed if these signals are interrupted by a new stimulation of the fast fibers.
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    There are different types of pain: acute and chronic (persistent); nociceptive pain & neuropathic pain; others (central pain). A lot of authors consider that the combination of nociceptive and neuropathic mechanisms is one of the basic causes for our therapeutic impotence behind pain.

    In rehabilitation practice we apply another differentiation of pain: in neurological conditions - nociceptive or neuropathic pain; in rheumatological diseases - degenerative and inflammatory pain; in orthopedical and traumatological conditions - traumatic pain; fibromyalgia, myofascial pain; tendinopathy pain (ligamentar pain); phantom pain.
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    The Declaration of Montréal of the International Pain Summit of the International Association for the Study of Pain (IASP) identifies that chronic pain is a serious chronic health problem and access to pain management is considered as a fundamental human right.

    1.2. Physical analgesia: methods and mechanisms

    Pain management is an important part of rehabilitation algorithms in clinical practice.

     

    Physical analgesia is the application of physical factors for pain management. By our opinion the anti-pain effect of physical modalities is very important, with a high level of efficacy. Physical analgesia has not side consequences and may be applied in combination with other therapeutic factors.

     

    In physical analgesia a lot of physical modalities are applied:

    - Preformed modalities: Low frequency currents and low frequency modulated middle frequency currents (sinusoidal-modulated, interferential, Kots currents); Transcutaneous electroneurostimulation (TENS); High frequency currents (diathermy, ultra-high frequency currents, decimeter and centimeter waves); Ultra-sound and phonophoresis with NSAIDs; Low frequency magnetic field; Light therapy (including LASER); Schock Wave therapy; Deep Oscillation;

    - Natural modalities: Kryo-factors (ice, cold packs, cold compresses); Thermo-agents (hot packs, hot compresses), Hydro- and balneo-techniques (douches, baths, piscine); hydro and balneo-physiotherapy techniques (underwater massage, under water exercises, etc.); Peloidotherapy (fango therapy, thermal mud, sea lye compresses); Physiotherapy techniques - stretching, post-isometric relaxation, manual therapy (traction, mobilization, manipulation); massages (manual and with devices; periostal, connective tissue massage, etc.);

    - Reflectory methods: electrotherapy, thermotherapy and physiotherapy in reflectory points and zones; acupuncture, laserpuncture, acupressure, etc

     

    The formulation of the gate-control theory [Melzack & Wall] for explanation of pain deposited the base of a new epoch in the development of the orthodox medicine. This was the introduction of the principle of the “contra-stimulation” – final effect reticence by stimulation of inhibiting systems or else final effect stimulation by embarrassment of inhibiting systems.
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    We propose our own theory for explanation of pathogenetic mechanisms of action of physical modalities on the nociceptive and neuropathic pain:
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    - By influence on the cause for irritation of pain receptors - consequence of stimulation of circulation, metabolism and trophy of tissues (by low and medium frequency electric currents, magnetic field, ultrasound, He-Ne laser; massages; manual techniques);

    - By blocking of nociception (low frequency currents, including transcutaneous electrical nerve stimulation or TENS; lasertherapy);

    - By inhibition of peripheral senzitization (low and middle frequency currents, TENS; magnetic field; lasertherapy);

    - By peripheral sympaticolysis (low frequency currents like dyadinamic currents, peloids);

    - By stopping the neural transmission (by С and Аδ delta - fibers) to the body of the first neuron of the general sensibility (iontophoresis with Novocain in the receptive zone – the region of neuro-terminals);

    - By input of the gate-control mechanism (TENS with frequency 90-130 Hz and interferential currents with high resulting frequency - 90-150 Hz);

    - By activation of the reflectory connections: cutaneous – visceral, subcutaneous-connective tissue-visceral, proprio-visceral, periostal-visceral and motor-visceral (classic manual, connective tissue and periostal massage, post-isometric relaxation and stretching-techniques);
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    - By influence on the pain-translation in the level of posterior horn of the spinal medulla – using the root of activation of encephalic blocking system in the central nervous system (increasing the peripheral afferentation) and influence on the descending systems for pain – control (TENS with frequency 2-5 Hz and interferential currents with low resulting frequency 1-5 Hz, acupuncture and laserpuncture; reflectory and periostal massage, zonotherapy, acupressure, su-dgok massage; preformed factors in reflectory zones /palms of hands, plants of feet, paravertebral points; zones of Head, of Mackenzie, of Leube-Dicke, of Vogler-Krauss/);

    - By inhibition of central sensitization (lasertherapy; peloidotherapy; physiotherapy);

    - By influence on the psychic state of the patient – the drug «doctor» and the drug «procedure».
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    The influence of physical modalities on the interstitium (‘milieu interieur’ of Claude Bernard) is the theoretical base for a combined pain management programme.
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    1.3. Physical analgesia: pros & contras

    We consider that physical analgesia is a natural treatment; without significant contra-indications, and without side-effects. This is cheap treatment; that can be combined with other types of analgesia=

    We must say that actually there is a lack of sufficient evidence (problem in the epoch of evidence based medicine and evidence based rehabilitation). In clinical practice an interdisciplinary team is needed (medical doctors – specialists in Neurology, Neurosurgery, Rheumatology, Orthopedics and Traumatology; Physical and Rehabilitation Medicine /PRM/, etc.)

    During our modest clinical experience (of 20 years) we received significant results in patients with conditions...
Pictures/100000000000030B0000027A14AE991C.jpg
- MECHANISMS OF ACTION
OF PRE-FORMED AND NATURAL PHYSICAL MODALITIES

i L

! csslatomn |

Il

H T O et

5 M"‘,,':";",;' z X p«mhmln.mmmon

[ ANALGESIA | smece |
| Influence on the |

=20 o

§ i P mmmmm‘ -





Pictures/10000000000003C0000002D002DFD618.jpg
. THEORIES FOR THE PAIN PERCEPTION:

2SWa "t A A0 R Ford

pre——

SPECIFIC [specific pain receptors - nociceptors]

NON-SPECIFIC [patterns theory - pain perception
depends on decoding (probably at spina level) of temporo-
‘spatial organization of patters - signals percelved by
intensive stimulation of non-specific receptors]
COMBINED THEORIES

LEVELS OF PAIN PERCEPTION.






Pictures/10000000000003C0000002D02A3905AA.jpg
eyl
Poascairn






Pictures/1000020100000336000002685373E551.png
s dnai a0 Sy dgft cont B fom.

< s

P

A

D B —
DT S ————

B ———
e i g e i e
oo ————————
[ - ——
s

Ronald Melzack






Pictures/10000000000002F50000023AD264F4AB.jpg
. PAIN COMPONENTS

i

(CLINICAL ELEMENTS OF PAIN)

+ SENSORY DISCRMINATIVE COMPONENT: Physiological element., analysed in the
brain according tosie,intensity, duration and nature. Assessed by diferentscals, .9 VAS:

/ AUTONOMIC COMPONENT: Pain leads to reactions of the autoromic nervous system,
such as increase in blood pressure and heart rate, or nausea.

+ MOTOR COMPONENT: Refloctory eloment, .9 protective reflexes (for xample
withdrawing the hand), relieving defensive muscle spasm or posture, muscle tension,
myotasciaipsin, ibromyalgi, et

+/ COGNITIVE COMPONEN classified and ovaluated on the basis of previous
xperience, observations orinformation.

 EMOTIONAL COMPONENT: Pain s associated to a greater orlesser degree with
emotions, such as anxiety,

rohabiltation toam.

 Impact on the patient's quality o fe (QoL)






Pictures/100000000000030B000002495F11B40E.jpg
- SYNERGY OF PHYSICAL MODALITIES

1+1>2

g Sord






Pictures/10000000000003C0000002D0845CA4A7.jpg
Differentiation of pain
in clinical practice

+ In Neurorehabilitation : L)

o)
A
)
7

P
* In OT conditions: 4
— Traumatic p
— Fibromy
Myofascial
~ Tendi

‘o Kot AD,PAD,DASC et






Pictures/10000000000002F50000025F5FF56671.jpg
-\ GROUPS OF REFLECTORY CONNECTIONS

§ PROPRIO-VISCERAL

§§§ CUTANEOUS- o frekocey)

3 VISCERAL | - -
§|L tema ] | MOTOR-VISCERAL
H 7 (o v Mackenzie)

3
3 .| PERIOSTAL-VISCERAL
§ p—
® REFLECTORY

CONNECTIONS
il Y SUBCUTANEOUS-

/5| CONNECTIVE TISSUE-

i VISCERAL





Pictures/100002000000030B00000249E5D31F6C.png
%ﬂe‘ ,@Mm

The French philosopher René Descartes explains the
ea tor the defensive character of pain (baby fire, boy fire)
and  {he capacity to unchain a reflectory reaction
“pulling en a dead” (1662, 1664)






cover.jpg
Connaissances
et Savoirs

IVET KoLEvA, RADOSLAV YOsHINOV
& BORISLAV YOSHINOV

Physical analgesia
Edited by prof. Ivet Koleva

Sciences
santé






