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Pain
According to medicine  

•a kind of feeling, some unpleasant sensation; 

•a reaction to this sensation, 

which is characterized by the certain emotional 

background, responsive changes of functions of internal 

organs, motional unconditioned reflexes, and also the 

volitional efforts directed on removal of the painful factor. 



Pain functions:
1. Warning of problems, guard, protective. 

With clear consciousness pain is as an indicator of any problems. 

2.  Stimulating, activating. 

Under sudden loss of consciousness pain of may be a powerful 

stimulus for the consciousness recovery.



Apallic syndrome (АS)
is expressed brain damage, which is accompanied by 
stabilization of functions of vitally important  organs 
(cardiovascular and respiratory systems), 
alternation of sleep and waking phases, 
lack of awareness as a result of the brain damages of 
various etiology 



Apallic syndrome
For 1996-2010 long-term intensive treatment 
and individually orientated neurorehabilitation
of 62 AS patients have been held by own 
author’s methods of an integrated 
multidisciplinary approach 



Apallic syndrome

This experience of treatment of such patients enabled 
us to formulate a concept of sanogenic pain function 
in patients with the damaged brain of different 
etiology under apallic syndrome.



Pain as a phenomenon under AS

• Today pain is regarded as a phenomenon mainly of 

warning-protective nature, which under certain 

conditions gets signs of pathological response of the 

body. 

• AS patients have expressed disorders in 
perception of pain stimuli from total analgesia 

to hyperpathic pain sensation.



Pain syndromes in psychoneurology

• According to various authors, pain syndromes of organic origin 

are observed in 35-90% of patients with injuries, cancer, lesions 

of the central and peripheral nervous system of vascular, 

traumatic, dysmetabolic or intoxication genesis etc. 

• At the same time 25-30% of patients have sustained pain 

syndrome that is resistant to pharmacological and other non-

surgical treatment methods. 



“Investigation of mechanisms of the pain 

syndrome formation is a polydisciplinary 

problem, which requires investigation from 

a submolecular level of formation of 

nociceptive and antinociceptive activity to a 

level of reaction realization to pain stimuli 

by integrative systems of the brain”



Phylogenesis is a repetition of Ontogenesis

… being young we gain the first life experience and face 

with various nociceptive (painful) external factors.

The positive value is in ability of an individual to feel pain 

and correct his behavior as a strategy of interaction with an 

environment. This we consider in treatment AS patients as 

their rehabilitation starts from a blank sheet. 



Nociception 

According to the 

International Association 

for the Studying of Pain

Nociception is a 

neurophysiological concept that 

means perception, behavior and 

central processing of signals about 

harmful processes or influences. 

That is the physiological 

mechanism of pain transfer, and it 

does not mention the description of 

its emotional component. The great 

value is in the fact, that conduction 

of painful signals in nociceptive 

system is not equivalent to sensate 

pain.

it is necessary to 

distinguish pain and 

nociception. A term pain

means some subjective 

experience, which is 

usually accompanied by 

nociception, but it can also 

arise without any stimuli. 



Variants of physical pain:

•Acute pain

•Chronic pain

• Skin pain

• Somatic pain

• Phantom pain

• Neuropathic pain



Variants of physical pain:

•Acute pain is pain that comes on quickly, can be severe, but lasts a

relatively short time and has a cause easily identified. Acute pain is some

warning for an organism about danger of organic damage or diseases.

•At first Chronic pain was defined as pain that persists or progresses over

a long period of time. In contrast to acute pain that arises suddenly in

response to a specific injury and is usually treatable, chronic pain persists

over time and is often resistant to medical treatments.

•Skin pain occurs when the skin or subcutaneous tissue are damaged. Skin

nociceptors ends just below the skin, and due to the high concentration of

nerve endings they provide highly precise, localized pain sensation with

short duration.



Variants of physical pain:

•Somatic pain arises in bones, muscles, ligaments, blood vessels, tendons, 

joints and even in nerves. It is determined by somatic nociceptors. Due to 

lack of pain  receptors in these areas they produce dull pain  with  wrong 

localization and it lasts longer than with the skin pain. 

•Phantom pain sensations are described as perceptions that an individual

experiences relating to a limb or an organ that is not physically part of the

body. Limb loss is a result of either removal by amputation or congenital

limb deficiency

•Neuropathic pain, or neuralgia, can appear as a result of an injury or a

disease of nervous tissues. This could break the ability of sensitive nerves

to transmit correct information into the thalamus (the section of the

intermediate brain), and hence the brain incorrectly interprets painful

stimuli even if there are no obvious physiological cause of the pain.



Neuroanatomy of 

ways for pain 

conduction 



Anatomical peculiarities of the nervous

system says about importance of afferent

systems. Thus, the hind (afferent,

sensitive) roots of the spinal cord have up

to 1 million fibers (each), and the frontal

(efferent, motor) - only 200 thousands

fibers.

Afferent systems located in lateral and hind

stems of the spinal cord, occupy more

territory than descending efferent paths.

The organism can respond to any pain

irritation by immediate reflex reaction,

which is realized at the spinal cord.

.



Pain flow

підзаголовок 

- having passed through the medial, intralaminar

and hind thalamic nuclei it reaches the cerebral

cortex.

The pain sensation, which is hardly 

differentiated by quality and localization

with various  emotional 

and vegetative symptoms, is a result of the pain signal 

in this complicated system. 



The pain sensation, its analysis, emotional

background, creation of strategies for

behavior are related to cerebral systems:

• brain stem,

• thalamus,

• limbico-reticular complex

• cortex of the large hemispheres.

Acute pains are often topically determined

and are caused by a local pathological

process.

The nature of a pathological process,

extent of involving of pain receptors

determine the intensity and characteristics of

pain.



Various people can have pain characteristics that are

individually distinguished at the same

pathological process.

Pain sensation is a result of reciprocal relations

between nociceptive and antinociceptive systems,

which determine the level of pain susceptibility

and features of pain feeling.

These relations are individual and defined as genetic

and acquired factors. There are some "pain"

individuals and people, who are highly sensitive

to painful irritation and have a high pain

threshold.

Nociceptive balance and heartache



Pain perception is a psychophysiological

process. Pain is always colored by

emotional experiences, and that adds

individual nature.

The character traits, emotional and personal characteristics, his

neurotization level, depressive-hypochondriac-senestopatic signs are the

most important factors. Antinocciceptive systems and mental condition

closely interact with each other due to anatomical-functional and

neurochemical and functional links.

Nociceptive balance and heartache



Apallic syndrome 

and the ideology for 
summation of

pain irritation 



A model for cerebral anesthesia in coma 

afunction of the control system on the background of a expressed 

cerebral ischemia 

 occlusion of neuronetworks

 hydrodynamic conflict

COMA



ANALGIA IN AS PATIENTS

Analgia - insensitivity to pain, could be congenital or acquired,

total or local.

AS patients lose:
1. Sanogenic effect of dual pain as a warning signal 

and simultaneously a sign of a disease, which the 

organism should manage.

2. On the other hand, we should consider a 

phenomenon of changes in physiological 

parameters - blood pressure, pulse, pupillary

dilatation, hormone concentrations, that arises under 

long-term pain syndrome. 



SURVIVAL

• Despite of its unpleasantness, pain is an important part of human existence, as

well as other forms of life, and actually, it is vital for survival.

•The pain forces the body to go away from destructive objects or forces that

can cause painful reactions. Pain, warning the organism, may serve as an

indicator that some serious damage may soon threaten the organism.

•From the moment when the pain is defined as a signal of existing or potential

hazards for organic damage, the ability to feel pain or irritation was observed in

most multicellular organisms by some scientists. Even some plants have an

ability to deviate from destructive stimuli.

•Chronic pain, when pain becomes more pathological than valuable for

survival, is an obvious deviation from the general rule, that says that pain is

worth for survival in the brain tissue, which could even be necessary.



Pain syndromes in AS patients

AS patients have:

• substantial disturbance of nociceptive reception in the early 

stages with minimal consciousness due to:

1. imperception of peripheral signals by the damaged brain

2. disturbance of the analytical brain ability to differentiate pain 

and adequately respond to it 



The theoretical basis for pain therapy 

that is applied in 

neurorehabilitation of AS patients:

Nociceptive nerves contains primary fibers of small

diameter that have sensory ends in different organs

and tissues. Their sensory ends are like small

branchy shrubs.

Two major classes of nociceptors, Aδ-, and C-fiber,

let through fast and slow pain sensation.



The theoretical basis for pain therapy 

that is applied in 

neurorehabilitation of AS patients:

•The class of Aδ-myelinised fibers (coated with a thin myelin coating) conduct

a signal at a distance from 5 to 30 meters per a second, is used for conducting

rapid pain. This type of pain is felt in one-tenth of a second since the pain

stimulus arises. This is a stimulation type of pain therapy during passively-

active exercises with formation of feedback from the spinal cord and the brain.

• Slow pain passes through slower non-myelinised (“naked») C-fibers that

send signals to a distance from 0.5 to 2 meters per a second; it is aching,

throbbing, burning pain. This is long dull stimulation pain like pain of fatigue

after exercises; the effect can be achieved with kinesitherapy exercises.



A model for

restoration of a 
cybersystem of the 
damaged  brain



Therefore, for AS patients

we use the pain factor 

by  the following algorithm:

•Pain as a motivation for awakening 

• Pain as a motivation for activity 

• Pain as a formation of conditional reflexes 



PAIN THERAPY AS A METHOD OF ESTABLISHING

AND ATTEMPT TO RENOVATE

MINIMAL COMMUNICATION

IN NOCICEPTIVE SYSTEM

•The pain sensation may cause irritation of any receptors, if the

irritation force is large enough.

•There are certain pain receptors, which are characterized by

a high threshold of perception. They are excited only by

stimuli of "damaging" intensity.



Types of physical pain, which are used in 

neurorehabilitation of AS patients:

•Mechanical pain receptors are located in the skin and

internal surfaces, such as periosteum or joint surface.

•Deeply located internal surfaces are hardly related to

pain receptors, and therefore a sense of chronic, nagging

pain passes, and lasted impulsion enables to restore

afferent-efferent inervation .



Types of physical pain, which are used in 

neurorehabilitation of AS patients:

• It is mistakenly supposed that pain receptors could not

accommodate themselves to external stimuli.

•During neurorehabilitation the activation of pain fibers becomes

too strong, so painful stimuli continue the long impulsion through

pain conductors, which gradually leads to a state called "enhanced

pain sensitivity (hyperalgesia).

•The threshold of pain sensitivity may depend on the emotional and

subjective characteristics of human psyche, the level of

consciousness and can be controlled by a psychologist and

rehabilitologist. Some searching responses arises like "Where am

I?" and “what’s happening to me?"



INTEGRATED APPROACHES

IN TREATMENT OF

CONRTACTURE PAIN

1. General anesthesia. 

2. Eliminate the pain causes. 

3. Treatment of pathological foci. 

4. Management of trigger.
Muscular hardening arises because of pathological impulsion from
pathologically altered muscular tissues.

5. Passive-active and active-passive rehabilitation and
kinesitherapy .

CONTRACTURE AND PAIN



Visceral pain and sensitivity in regaining 

functions of pelvic organs

•formation of emotional reactions to discomfort

• appearance of primary sensitive reactions to

discomfort before defecation

• formation of conditional and unconditional

reflexes to restoration of functioning of pelvic

organs



Thank you for 
your attention!


