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THEME TOPICALITY

If one has a key for brain edema treatment

he will possess a key for life and death of a patient

M. N. Burdenko

Up to now the apallic syndrome (AS) was a rare state and that’s why it was not well known. Owing to the successful resuscitation the more patients overcome coma but renewing of consciousness is being delayed for a long time and sometimes it is not renewed at all. When there is a serious brain affection (coma duration is more than 6 hours) AS develops in 1-14% of patients. In case of non-traumatic etiology the percentage may be higher (Євтушенко С.К., 1995; Wade D., Jonson C., 1999).

The real AS rate is unknown because of a lack of generally accepted diagnosis criteria and its absence in international diseases classification. According to statistics data number of such ill people till the mid 90th was 10-20 thousand of adults and 4-10 thousand of children in the USA (Latronico N., 2000; Andrews K., 1999; Freeman E., 1997). Results of etiologic investigations in West-European countries show that 1-10.5 new cases were only of traumatic AS in 100 000 of the population annually. According to data of some investigations AS illness is 0.7-1.1 in 100 000 concerning whole population, the spreading is 2-10 about 100 000 population (Maртинюк В. Ю., 1998; international working party report on the vegetative state, 1996).

Despite of the relatively little spreading the AS problem is topical because of difficulties in AS diagnosing. Even using modern technologies for examination it is possible to make a mistaken diagnosis both positive and negative for patients with long-term lack of consciousness and it may vary from 18% to 43% (Ashwal S., 1995; Черний В. И. 1997; Деменко В. Д.б 1998). It is naturally that a mistaken diagnosis leads to inadequate therapy that can worsen patient’s condition or determines his/her fate not in his/her favour. 

The significant changes in treating serious states particularly craniocerebral traumas have occurred in medicine for the last decade. Now when doctors are able to support artificial respiration and blood pressure in vessels for the long time people can survive after serious trauma or poisoning. Although it is succeeded to generate circulation and respiration not at once but functions of the brain stem are restored, self-respiration appears and blood pressure is stabilized. Then restoring is finished and the patient is in the long-term unconscious state. He exists thanks to proper care: the patient is fed through tubes and intravenous, his intestine and urinary bladder are involuntary emptying, simultaneously it is a struggle with bedsores, regular sanation of expectoration through tracheostomy or its aperture is made, during feeding with a spoon the threat of aspiration pneumonia appears. As a rule when comatose conditions last for 2-4 weeks it is considered to be a reason for an absolutely bad prognosis, almost every ill person dies from intercurrent infections or bedsores. In some cases vegetative state can last for months and years. Patients depend on the other’s care completely.

On the 3rd conference of neurosurgeons in Russia the problem of posttraumatic comatose conditions was actively discussed and seen from another point of view (St-Petersburg, 2000). Now we are going to speak about some aspects of today’s realizing the problem.

The craniocerebral injury (CCI) is one of the causes of invalidism and lethality. Professor L. B. Lichterman suggested new concept of treating CCI based on capacities of modern methods of visualisation of intracranial content such as computer tomography (CT) and magneto-resonance tomography (MRT). After comparison of two groups about seriousness of people’s traumas with foci of flattering and intracerebral haematomas, he suggested restricting prescription for surgical treatment of this pathology. 

They are:

1) displacement of the middle brain structures more than in 5-7 mm (according to CT and MRT),

2) Symptoms of tentorial wedge.

It was suggested to take recommendations of American Association of Neurosurgeons as the basis for protocol of intensive therapy of isolated CCI because of the necessity in monitoring multiparameters with simultaneous recording of arterial, intracranial and cerebral perfused pressure, linear circulation rate etc. On this optimistic base a romantic motto was declared: “Every person with CCI who is in specialized hospital can survive”. It is unknown whether someone from clinicians would discuss the survival of a patient who was in protective inhibition coma. Moreover both for a patient and his/her family and for a resuscitator death can be more crucial than staying in chronic vegetative state. 

On the whole some hospitals (professor A. A. Бєлкин, Єкатеринбург) submitted the ideal way out to avoid the statistics of the apallic syndrome. It is very easy when patients get less than 8 points by the Glassgow coma scale; they are not transferred to the neuroresuscitation department and are not given the artificial pulmonary ventilation (APV) in order to reduce intracranial hypertension. It is the standards of intensive therapy under cerebral deficiency that are recommended by this hospital for application. 

Medical aid is divided:

· ambulance,

· wards of intensive therapy in regional hospital,

· neuroresusciation departments in a clinic of nervous diseases and neurosurgery.

Expensive methods of treatment and diagnostics (neurophysiological monitoring, CT, respiratory support, APV) are concentrated on the stage of specialized clinic. Protocols of palliative aid (nothing other than euthanasia by protocol) were developed for ill persons with irreversible terminal condition. As we may say due to the palliative humanism the amount of patients with vegetative state in this clinic reduced in five times for the last years (from 3% to 0.6 %). The last number needs to be explained. The thing is that according to proposed protocol ill persons in comatose condition were deprived of adequate medical aid. Thus passive euthanasia is the matter of question. Questions inevitably arise: But where is the scientific approach? and Where is an attempt to find any progressive methods of diagnosing and to struggle with more serious conditions? In our experience we encountered many times with such problems: almost each patient with apallic syndrome came through the state of clinical death, some of them did even sometimes. Only owing to indifference of surrounding medical staff and insistence of relatives they were successfully resuscitated and due to intensive neurorehabilitation were put to the level of self-service and returned into families as renovated part of personality.

Of course it is not easy but extremely hard struggle occurring every second for conscious way of life of resuscitated patient. It may be easy to get palliative euthanasia. However, observing the renewing of bright features of the most patients’ character we would never think about advantage of yatrogenically modified lethal end.

Also a candidate of medical science T. N. Fadyeyeva suggested the most interesting approach to avoidance of struggle with apallic syndrome. The thing is in refreshing therapy in 15 patients in vegetative state. Appearance of cycle of dream – cheerfulness in the patient says for arousing from coma. If such patient is in unconscious condition for a long time (over 3 months after nontraumatic injury of the brain and more than a year after CCI) so there are not any perspectives for his/her renovation of the consciousness. According to the author the formation of pathologic damage determines genesis of vegetative state (by Kryjanovskyi). The early multimode stimulation of the brain is recommended in particular with the help of intravenous injection of large doses of phenitoin in order to lower irritation of stem structures (in accordance with EEG) for its putting out. We won’t make any commentaries on the author’s statement that flat EEG is the best thing for a patient.

We are not of the same opinion because we have already had positive results like responses consciousness of patients with the length of apallic syndrome from 7 days to 6 years. And we can say with complete confidence that everyone should know what to stimulate and why. Not realising or not wishing to realise deep processes of the damaged brain could not be the cause for passive euthanasia.

That’s why today the scientific center “Istyna” is a propagandist of a new concept of neurorehabilitation of patients with apallic syndrome and takes the directions on creation of a private clinic for the integrated intensive continuous neurorehabilitation of such patients. Perhaps the problem of payability would not be a referee in solving the problem of resuscitation necessity for such patients. Our experience in treating this category of patients testifies that this is morally and physically hard medical work of psycho neurological and psychologo-logopedic rehabilitation is possible due to enough financing and active help of the relatives. We have made a strict rule for our work for the last time: if we cannot see an active help of relatives for fulfilling home tasks we refuse further neurorehabilitation of a patient.

TERMINOLOGY
After unsuccessful resuscitation the persistent vegetative state (PVS) or the apallic syndrome (lat. pallium – a cloak or a mantle) is developing. If before PVS was related to casuistic syndromes, as patients with long-term coma usually die so such patients have begun to survive more often due to achievements in resuscitation for the last years. Long-existing total derangement of the brain functions is on the base of PVS.

The PVS cases are episodically mentioned in medical literature of the end of XIX century. Even in 1940 E. Kretschmer gave the full description of clinical map of apallic syndrome that became classical: “An ill one in prostration (motionless) doesn’t sleep but doesn’t speak. His eyes are open but they move unconsciously without fixing on something or the patient looks straight ahead. Attempts to attract his/her attention are unsuccessful. Any conversations with the patient, touches or demonstration of objects for him/her do not lead to any appreciable results. Any reflective motions of pushing aside and protection are absent. Even the ability to relax is lost, so the patient can be in the casually made position. He consciously doesn’t respond to usual simple stimuli. But on the contrary a response to unusual external stimuli increases. Some basic vegetative functions can be preserved for instance swallowing. Also some primitive instincts such as clutching, suction and chewing are observed. The syndrome differs from coma by the presence of interchange of sleep and unsleeping”.
Our 6-year experience of examination of 43 patients in comatose condition and with apallic syndrome and of successful arousing some of them from it to the level of self –service and social rehabilitation testify that the brain doesn’t die and it is in a state of the permanent diashism. That is testified by renewing of consciousness, speech, movements. Apallic syndrome, persistent vegetative state, akinetic mutism, “the reclusive person” syndrome are the stages of the same process – long-term coma. 

In 1967 Bogolepov proposed a term “protective inhibition coma”. It is the most serious, deep coma when one’s life is supported by artificial pulmonary ventilation and blood flow regulation is on the background of suppressive functions of the brain stem. The state is interpreted as the terminal one and regarded as one of the criteria for the brain death with isoeletric line on EEG and complete absence of the cerebral circulation that is registered twice with the interval of 20 minutes in all cerebral arteries.

However, our examination of 2 patients in protective inhibition coma testifies that this state is not accompanied by the lack of intracerebral blood flow, the reactivity of the hemodynamic parameters of the precerebral and cerebral arteries to external stimuli remains, while we made the vasoactive tests.

Lack of an adequate sensible clinical and instrumental criteria of diagnostics of the seriousness of the brain injury may cause the uncertainty of solving the problem of brain death, diagnosing and prognosticating life or death of a patient. Today even generally accepted criteria of the bioelectrical silence (flat isoline) on EEG during a day (Уолкер А. Э., 1988) are rejected as criteria of the brain death.

Application of computer techniques to EEG examinations and evoked potentials allows heightening sensitivity of diagnostic devices and to interpret in a new way apallic syndrome as the state similar to anabiosis on the extremely low level of ВЕАВ, minimal blood supply for the brain that in general has 5-10% from physiological norm in proximal segments of the cerebral arteries (Лущик У. Б., 2000). That’s why we need the further searching of sensitive methods of objectification of limited viability of an organism during the brain protective inhibition and individual pathogenetically substantiated searching of ways to influence “silk brain”.

The term “apallic” means the loss of the pallium functions i.e. a cloak of the brain – the cerebral cortex. Perhaps a damage of midbrain that appears under tentorial wedge is responsible for the development of the first stage so called apallic syndrome. Long-term deep coma after serious head injury provides the existence of the midbrain compression that causes additional symptoms in the form of the cerebral rigidity, oculomotor disturbances, hypertonus of the flexion or extension, lateral or bilateral pyramidal signs. The signs of the general brain injury can appear in several weeks after the stage. Deep coma comes into coma of “unsleeping” that is characterised by short periods of “unsleeping”. Some authors call it as a vigil although we share another point of view, we couldn’t speak about any vigil of a patient if he just lays with open eyes, at worst when he watches in a dot, at best when unfixed eyes’ motions occur. A patient opens his/her eyes but doesn’t respond to any external stimuli. Pyramidal and extrapyramidal signs are found: akinesis with pseudospontaneous motions of the protective character, the arbitrary leap postural retention, reflexes of oral automatism.

We’d like to pay more attention to the vegetative reaction. Examining patients with apallic syndrome we noticed that vegetative disturbances predominate in long period (months and years) such as high local sweating (mostly of upper part of the trunk with cloth changing every 2-3 hours), facial hyperemia or local paleness, explicit vegetative responses to external stimuli. 

It is the term “persistent vegetative state” that goes with such cases. But examining some patient with apallic syndrome we detected the period of the evident vegetative disturbances that lasted from a weak to a month.

That’s why we use the term “apallic syndrome” as the reflection of diagnosis with the indication of a brain injury, residual functions of the nervous system and also the state of liquorohemodynamics.

The vegetative crisis with the increase or lowering of blood pressure, tachycardia, respiratory disturbances, hypertension and profuse discharge of sweat, saliva and expectoration, explicit acrocyanosis, nasolabial triangle, pseudofever and possible spastic states may lead to the fatal outcome.

If a patient got through the stage the relief of the state could begin with a gradual return to a contact with surrounding. Notwithstanding, as a rule after total brain injury the residual psychoorganic syndrome remains with various local neurological signs. More often destruction of the short-term and long-term memory, indulgence of attention concentration, loss of an initiative, change of the personality and regress of intellect are observed. In dynamics of the intensive neurorehabilitation we quite often establish the interminant improvement mostly in patients at young and middle age.

Morphologic and functional damage of the reticular midbrain structure is one of the causes of apallic syndrome. Besides, as the result of the previous tumour the generalized damage may develop of the white substance of a brain hemisphere. After clinical death the cerebral cortex may be damaged bilaterally with more obvious damages in the zones of adjoining arterial blood supply that is maximally explicit in parietooccipital region because they are remoter from major tracts of blood supply.

Comatose states

Coma is a long period of destruction of consciousness with lack of appreciation or response to stimuli (sound, touch, pain). The fact that one cannot be aroused from coma with verbal commands is the main difference between coma and sleep. 

Coma involves two different concepts:

1.) Reactivity: Reactivity refers to the innate (or inborn) functions of the brain, i.e.:

· telereceptors (eyes and ears);

· nociceptors (deep sensitivity and responses to pain);

· arousal reactions (wakefulness);

· orienting responses (turning one's head toward the source of sound or movement).

We could also refer to these as reflexive movements.

2) Perceptivity: Perceptivity refers to the responses of the nervous system to stimuli, which have been learned or acquired, i.e.:

· language;

· communication skills;

· individual methods of movement such as gestures, expressions, shudder, shiver etc;

· feeling of one’s body.

Perceptivity also refers to less complex learned or acquired reactions such as flinching when threatened. We can also think of these as conscious movements.

A person in coma does not exhibit reactivity or perceptivity. He/she cannot be aroused by calling his/her name or in response to pain.

As a person begins to emerge from coma, they may begin to react to certain stimuli particularly to pain and sound. To regain "consciousness" however, reactivity and perceptivity must both be present. These two elements are necessary for a state of awareness. Often, many of the elements of perceptivity must be relearned, such as speech, self-care, etc.

Many people are surprised that all stages of coma do not resemble what we have been taught to expect; a deep akinetic sleep. A person in coma may exhibit movements, make sounds, and experience agitation. It is important to keep in mind that the coma patient may exhibit reflex activities that mimic conscious activities. Coma patients may be restrained to keep them from catheters and removing tubes or the artificial pulmonary ventilation. The progress of coma is measured by the patient's increasing awareness of external stimuli. There are many levels of coma that the patient will pass through as functionality increases.

Some patients can lay motionless turning to a wall in the foetal posture with his chin hanging to his chest, with bended arms in the elbows and drawn to the stomach legs for days, months or years. The foetal posture says for the release of older responses related to early age period of the development that are slowed down in adults by the latest of the higher order functional formations.

The second posture (so called syndrome of “a pneumatic pillow”) is also typical for coma when a person lies on his back with a little raised head under a pillow. Quite often there is a state of the motional agitation with non-coordinative movements. Sometimes the patient can be in the atony, arexlexia, without any response to stimuli this says for long-term hypoxia and “difficult” long process of the future rehabilitation.

Gradually patients begin to respond to speech by turning of their eyes and head. This is a stage of akinetic mutism. Then it is possible to contact with a patient (responses to commands like close and open eyes) and steadily consciousness is being renewed, functional dyskenesia disappearing (signs of the “reclusive person”), speech and intellect are forming again.

Gradual renewing of psychical activity is really interesting when a patient emerges from coma. Renovating processes under atrophy of the optic nerve and mental alalia are different in different periods depending on the depth and side of brain hemisphere damage.

With the improving of resuscitation aid number of patients with the chronic vegetative state is increasing this makes a complex of problems for a doctor connected with examination organisation, treating ways and ethical problems.

We didn’t find the Bogolepov sign in such patients that is typical for central paralysis. Renovation of limb functioning began from distal parts: arms and foots.

Often we found the pathological synkinesis that is important for diagnosing and objectifying the pyramidal pathology with another signs of:

1) the pathological palpebra synkinesis or occult cortical paresis of glance (ocular pyramidal syndrome) – an ill person closes his eyes and a doctor with his big finger forces them to open one by one and determines the eyeballs location. The pathological synkinesis is that during squinting the axis of both eyeballs simultaneously turn into one side to the right or to the left upside, i.e. both eyes with opened eyelids look at very small fire situated in the brain cortex or subcortically where pyramidal and also cortical-bulbar (adversive) fibre come for simultaneous turning of one’s eyes.

Another synkinesis appears only with the pyramidal symptomatology:

2) the pathological palpeb-facial synkinesis – under the arbitrary closing or squinting of one’s eye at its side there is an arbitrary contraction of the face muscles as if it is hemyspasm, and under easy case there is only deepening of asymmetry of nasolabial fold, pulling of face angle outwardly.

3) the pathological cervico-manual synkinesis – a patient lies on his back with the relaxed hands on the stomach. Under hard arbitrary teeth baring there is a slight arbitrary bending in ulnar, radiocarpal joints and in small joints of wrist fingers.

4) the pathological digital synkinesis on the upper limbs – beforehand a patient is instructed, who as a rule has already been accessible for a contact, about the necessity of keeping fingers together during opening the fist. In case of the pathology the arbitrary taking off one or more fingers is observed.

5) the pathological foot-digital synkinesis. We propose a patient in the position on his back with unfastened legs to make a dorsal bending of his foot resisting by his hand on the back of his foot. Then the synkinesis appears mostly in such variants:

· arbitrary extension of a big toe and finger swinging of another one;

· just extension of a big toe;

· just fingers swinging as a fan;

· just swinging of a little finger;

· the extension of a big toe and swinging of a little finger.

This pathological synkinesis can be found quite often under different stages of the pyramidal lack expression.

We should say that a patient in unconscious state could selectively understand key words or negative voice intonation concerning his condition and perspectives of living in the world. Our experience confirms that it is very important to remember to speak positively to and in the presence of a person in coma. And although we cannot be positive about the level of awareness in any particular case, studies show that a positive attitude may be beneficial to the recovery of the patient. Some patients claim to remember very distinctly events while they were in coma. Some of them after renewing of consciousness indifferently related to former friends who spoke about lethal ending. 

Despite of the today’s condition of diagnostics doctors don’t know about feelings of unconscious state and still don’t try to objectify them. Conversations about the possible negative outcomes with doctors, nurses, and family should be conducted with discretion. For an ill one all rules of deontology should be applied.

It is also important to keep in mind that different injuries produce different outcomes. While we can expect that a patient may slowly emerge over time, some patients can suffer from:

· "locked in" syndrome in which they are awake but unable to react or act upon their environment;

· recover to a point where they have limited capacities;
· have a limited recovery which will require long term care.
That’s why it is necessary to use the creative approach for application of generally accepted classifications of the comatose conditions. As usually coma stages are assessed by two different scales: by the Glasgow coma scale and by the Rancho Los Amigos Scale.

Glasgow coma scale

The Glasgow Coma Scale is a standardized system used to assess the degree of brain impairment and to identify the seriousness of injury in relation to outcome.

The Glasgow Coma Scale involves three determinants:

- eye opening,

- verbal responses

- and motor response (movement).

These determinants are evaluated separately according to a numerical value that indicates the level of consciousness and the degree of dysfunction. Scores run from a high of 15 to a low of 3. Persons are considered to have experienced a "mild" brain injury when their score is 13 to 15. A score of 9 to 12 is considered to indicate a "moderate" brain injury and a score of 8 or less reflects a "severe" brain injury. It should be noted, however, that the terms "mild", "moderate" and "severe" are used as relative terms to describe the severity of the brain injury and are not meant to trivialize the seriousness of any brain injury.

However, the classification is not perfect for patients with tracheostomic tubes when there is no explicit speech because of the phonetic disorder. But there are all signs of inner speech (facial expressions, nods, EEG – monitoring data). That’s why for such patients the Glasgow coma scale is redone and reconsidered. Working with each patient we tried to find our own criteria of neuropsychological and neurophysiological brain functioning in dynamics of the comatose condition tendency.

Rancho Los Amigos Scale

The Rancho Los Amigos Scale is most helpful in assessing the patient in the first weeks or months following an injury, because it does not require cooperation from the patient. These Rancho Levels are based on observations of the patient's response to external stimuli. They provide a descriptive guideline of the various stages a brain injury patient will experience as he/she progresses through recovery.
Just as every brain injury is unique; so is the rate of recovery. One cannot predict the speed with which a brain injury patient will reach a plateau, which is a temporary or permanent levelling off in the recovery process.

It is important to understand the Rancho levels and their characteristics that provide the realisation of the progressive renovation of the brain functions through recovery and rehabilitation.

Rancho Los Amigos Scale

1) No Response: patient appears to be in a deep sleep and is unresponsive to stimuli.

2) Generalized Response: patient reacts inconsistently and non-purposefully to stimuli in a non-specific manner. Reflexes are limited and often the same, regardless of stimuli presented.

3) Localized Response: patient responses are specific but inconsistent, and are directly related to the type of stimulus presented, such as turning head toward a sound or focusing on a presented object. He may follow simple commands in an inconsistent and delayed manner.

4). Confused-Agitated: patient is in a heightened state of activity and severely confused, disoriented, and unaware of present events. His behaviour is frequently bizarre and inappropriate to his immediate environment. He is unable to perform self-care. If not physically disabled, he may perform automatic motor activities such as sitting, reaching and walking as part of his agitated state, but not necessarily as a purposeful act.

5). Confused-Inappropriate, Non-Agitated: patient appears alert and responds to simple commands. More complex commands, however, produce responses that are non-purposeful and random. The patients may show some agitated behaviour it is in response to external stimuli rather than internal confusion. The patient is highly distractible and generally has difficulty in learning new information. He can manage self-care activities with assistance. His memory is impaired and verbalisation is often inappropriate.

6). Confused-Appropriate: patient shows goal-directed behaviour, but relies on cueing for direction. He can relearn old skills such as activities of daily living, but memory problems interfere with new, learning. He has a beginning awareness of self and others.

7). Automatic-Appropriate: patient goes through daily routine automatically, but is robot-like with appropriate behaviour and minimal confusion. He has shallow recall of activities, and superficial awareness of, but lack of insight to, his condition. He requires at least minimal supervision because judgment, problem solving, and planning skills are impaired.

8). Purposeful-Appropriate: patient is alert and oriented, and is able to recall and integrate past and recent events. He can learn new activities and continue in home and living skills, though deficits in stress tolerance, judgment, abstract reasoning, social, emotional, and intellectual capacities may persist.

Pathophysiological Approaches to Realising Brain Dysfunctioning in Comatose States

The last decade of the XX century is marked by formation of new conceptual approaches about general pathology and determines the necessity of organism examining as the whole system according to the theory of the functional systems. The term “functional state” is widely used by psychologists especially when we are talking about systems like respiration, circulation, central nervous system, digestive system etc. According to the determination of physiology as the science that studies the activity of the whole organism, its parts and also its interaction with environment, we may say that it is a category of functional condition of the whole organism with the functional condition of “the organism’s parts”.

Lack in psychological lexicon of the term “the functional condition of an organism” is connected with two reasons. We don’t know enough about integrative organisms activity and don’t have the appropriate methods of its controlling with simultaneous avoidance of modern researches form studying the pathogenetically inessential details. So it is essential to include in clinical practice new approaches to integrate the physiology.

The main conclusion performed in a manual about general pathology by A. Sh. Zaychika & L. P. Churilova (1999) is in relativity of the notion “the norm” for normal homeostatic recordings: different functional states have their own “corridor”. The methodology assessment of functional state allows looking at the pathology mechanism from new point of view with the integrative approach we can estimate generally used notions and terms in a new way and characterise them more precisely. 

A. P. Zilber (1995) distinguished 3 states: health, illness and critical (or terminal) state (or even it is identified with agonal state). The basic criterion of transition a disease in critical state is considered to be the disturbance of “autoregulation of functions and compensative mechanisms”. The critical state is a final stage for the pathology including iatrogenic pathology that requires artificial substitution or supporting vitally important functions this all expand the G. A. Ryabov determination (1994). Soon in 1999 G. A. Ryabov separated critical state from terminal one. He considers that critical state developed gradually and was not “the result of terminal state or resuscitation”. Characterising very serious functional states of an organism, pathophysiologists use quite often categories of the “extreme state” and “terminal state” as two different one without using the term “critical state”. The psychological analysis allows drawing conditional boundary between these transitional states. It is useful not only for the correct usage of a certain term in practice but also for producing appropriate principles of therapy for every state.

It was established that disturbance of integrative activity in bioregulative systems that provide an organism adaptation, determines the transition of the previous state of the illness into extreme and from extreme one into terminal. That’s why according to the modern resuscitation study is the most actual of the systemic deregulating syndrome as typical pathological process, which characterises the extreme state of an organism, and of the multi-systemic dysfunction syndrome, which determines the transition from extreme to terminal one.

Thus the essence of the investigating problem is put in “the function disintegration”, i.e. “regulation pathology” is the central problem of patho- and tanatogenesis. It is established that a criterion of transition of the extreme state into terminal one is the disturbance of bioregulation and disintegration on the intersystemic level. 

In this very moment an organism requires the quickest renewal and support its own systems of the autoregulation and at first of the neurohumoral regulation.

The authors’ collective from the Rostov Medical State University and the Resuscitation Department of Ambulance in Rostov - upon – Don suggested the multisystemic dysfunction syndrome as the typical process in assessment of the functional condition of patients with brain injuries (А. Д. Беляевский и др., 2001).
The issue of “functions disintegration”, i.e. ”the regulation pathology” was arisen as a result of the study of the systemic deregulate syndrome and the multisystemic dysfunction syndrome as typical pathological processes that characterise the extreme condition of an organism and determine the transition from extreme condition into terminal one. It was established that the criterion of the transition of the extreme state into terminal was the disturbance of the bioregulation and the disintegration on the intersystemic level for patients with different urgent pathology. The common process of the distraction of the brain integrative functions and autoregulation’s mechanisms after morphological, discirculative and metabolic changes is the basis in the concept. It is a period when an organism requires the quickest renewal and support for its own systems of autoregulation. This arose a problem of making a common approach to a therapy of the multisystemic dysfunction syndrome with the help of methods regulated on the principles of the neuromodulation and hyperbaric oxygenation. Previously mentioned authors (А. Д. Беляевский и др., 2001) substantiated that the development of the neurogenic multi-systemic dysfunction syndrome was followed by serious changes in the biochemical blood and liquor structure that were connected with the disturbance of the compensative – adaptation mechanisms as the result of the paralysis of the autoregulation systems and transitions of biochemical functional systems on the level of minimal functioning under conditions of anaerobic glicolysis. The increase of the process activity of the peroxide oxidation of lipoids (POL) testifies catabolism progressing and threat of an energetic crisis development.

The candidate of medical science A. V. Shchogolyev’s speech (cathedra of anesthesiology and resuscitation of Military – Medical Academy, St-Petersburg) presented in the III-rd conference of the neurosurgeons in Russia (2000) about the assessment of the compensative responses with the serious CCI is closely connected with just mentioned data and has following periods of the serious CCI:

1) period of formation of the brain injury (1-2 days);

2) period of intracranial hypertension (3-7 days);

3) period of the sanogenic responses activation (8-14 days);

4) period of functional changes (more than 14 days).

According to the A. V. Shchogolyev’s data the diagnosis of a brain injury was abolished in 30% of cases with the combinative CCI. The reporter emphasized, «The intensive CCI therapy has to have the foreseeable character and to take into account a state of a certain patient but not to use the common standards and recommendations». We agree with him with the further analysis of neurophysical aspects of the coma occurrence and patients staying in it for a long time we should pay attention on the hypoxia signs that accompanied the metabolic and discirculative display.

Expressiveness of signs depends on the hypoxia stage (М. Сых, 1976). Condon assigns 4 hypoxia stages:

1) light hypoxia when an inspired mixture contains 18% of oxygen. The arterial blood saturation of oxygen is 90%;

2) moderate hypoxia when an inspired mixture contains 12% of oxygen and the oxygen arterial blood saturation is 70%;

3) deep hypoxia when an inspired mixture contains 8-12% of oxygen and the saturation is 40%;

4) complete oxygen lack anoxia – conditioned by extremely low (less than 8%) oxygen content in inspired air and oxygen saturation of arterial blood is less than 40%.

Therefore the first sign of the hypoxia is the loss of consciousness. It was substantiated that under the loss of consciousness the partial pressure of oxygen (Pν O2=32 mm. Hg) in venous blood that flows from brain into upper hollow vein was nearly 75% more than usual number and was 15 mm. mercury. Our investigation of cerebral hemodynamic conditions almost of all patients with apallic syndrome showed the hardened slow outflow from brain and in 27% of patients one or both internal jugular veins didn’t function at all. Due to individually selected scheme of hydrodynamic and hemodynamic correction it was succeeded to renew the natural ways of the venous outflow and to transfer the functioning of ventriculoperitroneal shunts into reserve mode of a work, and in treatment dynamics to reduce significantly the revealing of the brain tumour and hydrocephalia.

Complete data of the metabolic disturbances are described in works of the Ukrainian neurosurgeons under control of a professor J. G. Pedachenko. Their results demonstrated that the most informative for determination of “the metabolic brain death” was supliminal critical quantity of biochemical recordings of cerebral liquor and venous of the brain such as: the increasing of a level of lactate, pyruvate, phenols, the absolute potassium deficiency after disenergetics of cells, the increase of the norepinephrine in liquor in 5.2 times, dophamin – in 3.1 times and the gamma-aminobutyri acid – 2.3 times as the result of cascade of metabolic disturbances of neuromediator after neuronal damage; the harsh initiation of processes of destroying of the CNS structures.

Threatening signs of irreversiveness of metabolic shifts is the sharp increasing of the combined water content (150-220%) and reducing of water content in liquor, erythrocytes and plasma that says for the slowing water molecules mobility and physiological activity around biomacromolecules. Changes are most shown in venous blood of the brain and liquor (in 75% of the observed). The second variant (in 2% of patients) was observed; it is the redistribution of water fractions in another directions: the sharp increase of the free water content and decrease of combined water. The variant of the disturbance of the correlation of water fractions can be connected with the absence of the molecule regulation around biomacromolecules as the result of the total disintegration of the metabolic reactions.

Hence the complex of informative criteria of different investigators about irrevessiveness of damage in the CNS functions may subsequently lead the science to unambiguous attitude to the problem of the apallic syndrome and brain death.
Apoptosis
The traumatic brain injury is a permanent and multi-stage process of degenerative changes that begin locally in the zone of a trauma then spreads along spinal cord. The seriousness of the later one depends both on the strength of initial damaging factor and on activation of “internal” mechanisms of the cell destruction.

The process of programmed cell death or apoptosis after traumatic brain damage has come a subject of detailed investigation for the last years. Literature has contradictory data about the neurons apoptosis. G. Li and coauthors consider that the process was finishing during the first two hours after a trauma but X. Liu and coauthors didn’t find any apoptosis signs in the neurons of spinal cords in 4 hours, in 1, 4 and 7 days after the spinal cord trauma.

For the last time scientists have begun to approach in a new way to experimental modes of the gradual death of the brain substances – apoptosis. At the same time state of patients with apallic syndrome is called “brain death”, “cortex atrophy”, “the brain has already died”; as to foresee relatives’ question – “What should we do with a body?” That’s why today the most actual problem is the elucidation of temporal and spatial dynamics of therapeutic ways for the avoidance of the massive cell’s death.

Only profound knowledge of the neurodynamic and neurophysiological processes can give in future the definition with scientific evidence and time approbation. Therefore in the monograph we are speaking about a problem of the experimentally modulated apoptosis described in an issue by a collective (Борщенко І. А. та ін): “the secondary brain damage is the apoptosis under experimental trauma”. The quotation is “during the investigation we realized that initial necrotic cell damage activated cascade of apoptosis death of cells that were located behind the damaged zone. Some mediators of the apoptosis activation and its molecular – genetic mechanisms were determined. Today it is possible to identify apoptosis in the brain tissue on the morphological level in particular by the method TUNEL (Transferasemediated dUTP nick end labeling). This immune – histochemical method makes possible to find cells in the apoptose state at earlier stages of DNA damaging. The investigation has found the chronic dependence of cells’ death in spinal cord after the acute experimental trauma. Cells in apoptosis were not found in the spinal cord substance of non-operated rat (negative control). Apoptosis was observed only in glial cells. There were found solitary neurons with dystrophic changes (dark neurons are tigrolysis, solitary cells – “shadows”) without immune – histochemical signs of the apoptosis (Fig. 1).
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Figure 1. Apoptosis in the spinal cord substance in 4 hours after trauma – it is control. 
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Figure 2. Apoptosis in the spinal cord substance in 72 hours after trauma – it is experience.

The investigated group had quite few cells in apoptosis the average number was 6. Formation of gliomesodermal cicatrix is in the perifocal zone of destruction (Fig. 2). On 40th day after trauma we observed very significant differences between groups. Number of cells in apoptose exceeded 100 in the nervous tissue in the investigated group. The cells were situated at the cicatrix zone where the expressive apoptosis processes were also observed. Neurons were mostly absent along the whole spinal cord. Stripes were formed in the zones of the neuron falling on the preparation periphery (i.e. in the cervical and transversal enlargement) and cells in apoptosis were located between zones of cavitation and cicatrisation (Fig. 3,4)
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Figure 3. Apoptosis is in the formed gliomesodermal cicatrix in 40 days after trauma – it is control.
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Figure 4. Apoptosis in cells of ependyma of the central tract in 40 days after trauma – it is control.

Apoptosis was verified only in glial cells though the apoptose signs were not found. The reason may be in the specific character of a trauma in such experience: when we made incision of the brain we removed tissue from a place of a trauma; also the ischemic component was absent that always occurred in closed blunt injury of the spinal cord “

Number of neurons in the spinal cord tissue progressively reduced in the I. A. Borshchenko’s and others’ investigations during dynamic observation in posttraumatic period. Perhaps, this was caused by neurons’ apoptosis that was not detected. When there was a transplantation of the yolk substance the smaller number of apoptose cells combined with the biggest one of the saved neuronal and glial cells in the spinal cord substance. Inhibition of the apoptosis process might assist the nervous cells survival. The process of cicatrisation was observed both in controlled and the investigated groups. This may be connected with the seriousness of an injury when it was the significant defect of the spinal cord tissue and long contact of the damaged surface with the brain matter that assisted formation of glial – mesodermal cicatrix in short terms. In the forming cicatrix tissue also was identified the apoptose process that was less intensive in the investigated group. Possibly, the fact explains the quick ripening of the cicatrix tissue under the transplantation of the yolk substances.

Therefore we described the solitary attempts at the process suspension of the apoptose nervous cells spreading on the surrounding cord tissue. May be in future such methods can be applied for patients with apallic syndrome but this is the problem of future. Time will show.

Brain death diagnosis: historical overview
Let’s start from brain death determination. “Brain death” is the complete destruction of an organism with complete and irreversible dysfunction of the brain (Педаченко Є. Г. та ін. 2000). So examining previous literature we should pay attention to criteria of the irreversible brain destruction at every proposed investigation.

In spite of the significant achievements in modern resuscitation still we may find cases when the whole complex of medical and instrumental influence upon patients’ organisms doesn’t cause the renewal of vital functions. In most cases a doctor should solve a problem of substantiating of inappropriate continuation of the resuscitative measures i.e. ascertaining of the clinical death. The situation becomes complicated because most patients are on artificial pulmonary ventilation (APV) and the artificial circulation, and as the result we need to establish the absolute criteria of death at first of brain death as it is known that some vital functions can be supported by long APV aid and cardiostimulaiton with already developed cerebral death.

On the other hand a problem of the ascertaining of an organism death – the establishment of the fact of impossibility of vital functions renewal – has been acquiring the more actuality at first because of transplantological needs in organs. Equally with just biological problems the question has the legal meaning first of all because of the absence in the active legislation the precise reglamentation of the legal issues about removal of organs for transplantation when a donor dies. Main importance is the scientific ground of the possible death signs of the main regulative organ – one’s brain.

M de Tourtchaninoff, Hantson P, Mahieu P, Guerit JM from Clinical Neurophysiology Unit, Cliniques Universitaires Saint-Luc (Brussels, Belgium) have another point of view because of the imbalance between the number of organs available for transplantation and the size of the demand is becoming critical. Increasing of reservoirs number can reduce the problem.

In most laboratories, the brain death diagnosis made according to precise criteria and in a well-defined process. Brain death diagnosis should be improved, not only to assure the safety and to preserve the human dignity of a patient, but also in order to increase the rate of organ donation. By analysing some epidemiological parameters in brain death diagnosis and organ donation, it appears that brain death diagnosis can be made more often and more rapidly if one has a reliable, accurate, and safe confirmatory test, especially under misleading conditions (hypothermia, drugs, metabolic disturbances). Thus observing such theme we’d like to examine in history of approaches the problem with detailed description of suggested methods and criteria of brain death diagnosis. So a new one is a forgotten old one.

Unfortunately, today’s scientists do not use numerical publications of 50-80th of the last century about this problem. But we think they have a lot of useful information and we are going to analyse them further.

Epidemiology of Brain Death and Organ Donation

In England and Wells (1989-1990) 13.6% was the brain stem death in the Centers of Intensive Therapy (CIT), 10% from them were confirmed; 50% were for organ donation.

In the Madrid investigations (1991-1993) 0.8% was brain death; in clinics it was 2% and 13.4% in CIT, 48% from the patients were the effective donors.

In 1996 in France less than 1% from all deaths was diagnosed as brain death and 55% of the patients were donors.

In the Brussels clinic CIT (1993-1996) brain death was 2.7% in the clinic, 9% - in CIT; from 1993 to 1997 58% were used for organ transplantation from 105 cases with brain death diagnosis.

According to the data medical problems disturbed organ donation on 18%, 24%, 13%, 53% from cases with brain death. Also relatives’ refusals occurred, they were of 17%, 30%, and 28%. In the Madrid investigations heart arrest took place before organ donation that was 9%.

Another secondary causes disturbed organ donation on 2%.

Diagnostic Criteria of Brain Death

Clinical – laboratorial methods are used for absolute documentation of brain death (Уолкер А. Э., 1988):

· electroencephalography;

· determination of cerebral metabolism;

· cerebral angiography that used to be the main in the complex of diagnostic investigations;

· just facts of complete absence of cerebral blood flow recorded twice with interval in 20 minutes under contrast examination of all cerebral arteries was thought to be the absolute criterion for brain death.

· from technical and ethic reasons to carry out the contrast investigation of brain vessels in patients in premortal condition is unreal and it is difficult to make an electroencephalographic investigation.

They has paid more attention to the issue of changes in metabolic processes of the brain during its dying for the last decade.

Two notions are being assigned they are: dying brain and dead brain (brain death). Therefore some authors consider that one should assess multicomponent negative influence of products of destructive homeostasis on the development and expression of brain oedema or swelling as non-specific reaction of the brain substance to action of destructive agents and also the depth of damaged molecular mechanisms of transmembral transference of regular signals of CNS as it is causes irreversible metabolic disturbances.

It was shown (Педаченко Є. Г. та ін, 2000) that presence of irreversible serious structural damages of the brain stem sections and irreversiveness of metabolic disturbances of brain activity should be the main criteria of brain death in neurosurgical patients on the contemporary period of development. The irreversiveness of brain stem injury is diagnosed on the base of clinical physiological recordings in patients in a state of atomic coma (3 scores are by the Glasgow coma scale with a stable absence or inefficiency of spontaneous respiration, absence of evoked potentials of brain stem under undoubted primary serious organic brain injury according to the data of computer and magnitoresonence tomography).

Instrumental Patterns of “Brain Death”

Echoencephalography was suggested to be the first method for the brain death ascertaining in historical development. Since 1966 literature has had single works about the usage of echoencephalography for patients’ examination that were in alcoholic condition. They paid more attention to assessment of amplitude readings of echo-pulsation of the ventricle brain system. It was shown the possibility of recording of weakening or stoppage of the pulsation of the IIIrd ventricle and other sections of the ventricle system because of reduction or stoppage of the cerebral perfusion. Examining patients with irreversible cerebral coma Smiss and coauthors established the pulsation reduction of the IIIrd ventricle and diminishing of its size as it is thought because of its partial collapse. Moreover, the authors considered that the signal of the M-echo might not be at all.

Hamit and coauthors made important indication about the participation of the venous component in echo-pulsation origin. Based on the data the researchers determined the precise correlation between venous components of echo-pulsation, respiratory cycle, magnitude of intracranial pressure and cerebral blood flow.

Dopplerography that registers the linear circulation rate (LCR) in main arteries of the head has been used since 1960 after the Satumora’s and coauthors’ publications. Now we have a lot of works about the problem; our researchers are investigating the problem. Main attention is paid to the study of occlusive damages of main arteries of the head and only some investigators concern the possibility of dopplerography in the study of blood flow in jugular veins (Карлов В. А. и др. 1986, Лущик У. Б. 1996, Лущик У. Б. 1998, Шумилика М. В. 2002).

Important contribution in studying of a problem of premortal states was made by Jonkman and co who amplified capacities of dopplerography in diagnosing and prognosis of increasing intracranial hypertension. Including dependence between the magnitudes of intracranial pressure on the one hand and cerebral circulation rate on the other hand it was showed the appearance firstly of linear then coefficient dependence between the magnitude and intracranial pressure and cerebral circulation rate and also between the most important parameter such as autoregulation of cerebral circulation it is important that the biggest correlative connection was pointed not for systolic but diastolic component of LCR. The authors consider that the significant narrowing of range or autoregulation disruption occur in case of intraventricle pressure to more than 35 mm of wat.p. followed by expressed lowering LCR.

Finally research by Nornes and Co and Budingen are dedicated to the usage of dopplerography in brain death diagnosis. Nornes and co examined 11 patients with explicit intracranial hypertension as the result of aneurysm and injury; they found so called reverberal type of circulation that is for balancing blood flow in direction to the brain with systole and reversible circulation during diastole. The authors that determined the state as the cerebral tamponade (the ascertaince of cerebral vessels was not at angiography) regarded it as the brain death evidence.

Complex of echoencephalographic, echopulsographic and dopplerographic researches were used in 15 experiences with the artificial circulation on dogs with open thorax. At first they studied output data of LCR in main arteries of the head and veins and also output data of the systemic pressure, gaseous blood composition, of some biochemical parameters and sizable blood flow. The last one was recorded on electromagnetic flowmeter by the firm “Nichon Kochden”. When they got the output data after the 10-20 minute heart arrest and further renewal of blood flow with the help of cardiomassage the investigating complex was repeated in order to determine the parameters in dynamics.

Simultaneously a group of researchers (Карлов В. А. и др., 1986) got the same results after combining methods of echopulsography, thermography and dopplerography examining patients in terminal state: they established the correlation between the rate of increasing coma, change of echo-pulsation, the magnitude of LCR in transitional and renewal stages and interrelationship of these parameters under resuscitative measures. Echoencephalographic and impulsographic analysis in dynamics showed that as far as brain oedema and the secondary dislocate syndrome were increasing the amplitude of pulsation of middle structures was reducing. This coincided with progressive deterioration of vital functions. When patient with hemorrhage in brain were on APV in the state of so called protective inhibition coma the diminishing of pulsatory amplitude of M-echo to 5% in accordance with output might perform practically complete stoppage of the cerebral perfusion that corresponded to coma intensification – all patients died. In agonal stage where various kinds of periodical respiration were available in 10 patients the amplitude signal was increasing reflected from the IIIrd and specially from lateral ventricle of the brain. It was also observed the significant changes of time index of pulsate wave increase and decrease on the echopulsogram, which were not connected with systole that were not determined, but synchronous one were with excursions of thorax. As it was followed by reinforcement of venous component on the dopplerogram it was made a suggestion that the mechanism of the phenomenon was in rhythmic change of venous gradient under vibrations of intrathoracal pressure with the following influence on ventricular system. 

Dopplerographic researches were carried out on common, internal, carotid, ophthalmic and vertebral arteries one by one. The authors noted considerable individual variation recordings of LCR under change of respiratory rhythm, vomitive motions, variations of systemic arterial pressure within 20-35 mm. Hg. Changes were especially seen in patients with clinical and clinical-laboratorial signs of sharply expressed intracranial hypertension. Permanent low-frequency specific noise resembled of wind or sea surf was registered in 4 to 5 patients during examination of cervical vessels with clear, synchronously with cardiac activity of pulsatory arterial signal. This testifies congestive plethora of jugular vein. As patients had changes in cerebral echo-pulsation peculiar to venous congestion the authors concluded the availability of the pathology that was confirmed on the section. Those 4 patients on the background of the severe oedema and brain swelling had expressive venous plethora, patients with sepsis had thrombosed cavernous sinus. As far as coma intensification and progressive deterioration of vital functions simultaneously with sharp reduction or stoppage of echo-pulsation it was recorded sometimes gradual and strict decline of LCR mainly in carotid arteries. The sharply expressed asymmetry up to 60-70% of blood flow in carotid arteries is also typical and as researches by CT and echosphygmography showed (that then were verified by pathologoanatomic researches) that it might not be caused by vascular occlusion but it might reflect autoregulation disturbance.

The authors noticed that examining 10 patients that were in premortal state even with the systematic observation (every 25 minutes in 2-3 hours before their death) they didn’t succeeded to find any absolute critical levels of LCR. Therefore they made their investigation with not middle but instant rate. We think that the most important thing was most likely the decline of diastolic blood flow below zero or explicit asymmetry. We should apply here to qualitative changes in spectrogram, because quantitative amplitude characteristics are not informative for the situation.

Significant changes in 5 patients were when having all clinical signs of being dead, and stoppage of pulsation on echoencephalogram or on dopplerogram at the moment of simultaneous registration of signals from carotid and vertebral arteries the signal from vertibral artery had been registered for 2-3 minutes while there hadn’t been any from carotid one. In spite of small number of researches the authors suggested that obtained data reflected changes of regional blood flow of a dying brain with the stoppage of perfusion at first in vitally important truncal structures. Results of angiographic investigations made in patients in premortal state and published by V.V.Corniyenko in 1978, confirm the suggestion.

Results’ comparison of echoencephalographic, echopulsographic and dopplerographic investigations in patients with cerebral and extracerebral comas makes us consider that though all examinations with intensification of clinical signs of coma showed a lot of general regularities, a mechanism of the death might not have been similar.

Our experience shows that main mechanism of death is brain oedema with intracranial pressure predomination over arterial one that makes negative for blood supply the pressure gradient and causes unwanted closed mistaken unit: combination of venous hyperemia and arterial ishimisation. It was deep researches from the bases of hydrohemodynamics that made possible to realise such delicate, very unstable but very important mechanisms of brain functioning on the macrolevel. We think that the M. N. Bungrenko’s statement is a herald of new epoch of the brain understanding and its autoregulative mechanisms of damage compensation.

Summarising we should say that echoencephalography, echopulsation, examination in CT condition and dopplerography are absolutely safe, not onerous, rapidly performed and economical diagnostic methods and can be used both for diagnostics and for investigation in patients examination in terminal states.

Despite of the fact that the conclusion was made 20 years ago, today’s approaches to brain death changed a little.

According to the literature the brain death is irreversible complete loss of integral function of the brain neuron that is followed by necrosis of the whole brain substance including hemispheres of the cerebrum, stem, pons, midpons and cerebellum.

Medical and legitimate criteria of brain death adopted in 70-80th of the last century in different countries are based mostly on the complex of clinical readings, data of electroencephalography (EEG), the registration of evoked potentials of brain stem and cerebral angiograohy. The search of criteria for brain death is directed into development of additional biochemical and physicochemical ways of determining the viability of brain tissue.

Brain Death and Problem of Organ Transplantation

The brain death is the modern notion of the technological development in the medical science. R. M. Tailor determines it as “socially created notion that was used with the utility purpose” and its preservation “was required for the continuation of our program of organ transplantation”. We can agree that brain death diagnosis and organ transplantation are closely connected. Therefore improving of brain death diagnosing can have positive results both for organ transplantation and saving vital activity of a patient.

According to the approach the brain death is determined as complete and irreversible loss of all brain and brain stem functions or as complete and irreversible loss of all brain stem functions depending on the cortex condition. Considering any notion we conclude that brain death is the peculiarity of both approaches. Under brain death the lack occurs of brain reactions and reflexes whose intermediant is brain stem including apnoea. Although this clinical model is not sufficient for all cases of brain death, brain death diagnosis requires a reason for brain death and contains the way of diagnosis differentiation for avoiding misleading conditions that mimic brain death (hypothermia, drugs, metabolic disturbances). Final step is a process of making decision that is followed or not by confirmatory tests even if brain death is clinically verified. The accurate and determined process and brain death criteria are used by many laboratories often in function of a local legalisation. To avoid the false-positive diagnosis especially under misleading conditions, it is necessary to continue minimal observation and testing. But the delay in brain death diagnosis may influence organ quality and make organs be unsuitable for transplantation due to heart arrest and connected with this deep ishimisation of all organs. The necessity in confirmatory tests can be common only when there are potentially misleading conditions (hypothermia, drugs, metabolic disturbances). In case of brain death such tests show lack either of blood flow in brain or of electrocerebral activity.

Modern confirmatory tests of brain death: indication and contraindication

It is perfect if a confirmatory test would be perform rapidly at a patient’s bedside by methods not harmful for a patient and potential recipient but highly sensitive to differentiation of misleading conditions. The tests are either of the assessment of the way of blood flow (4-vessel arteriography, radioisotopic diagnostics and transcranial doppler researches) or electrophysiological tests (EEG, MEP). In case of brain death some methods demonstrate the lack of blood flow and the other the lack of electrocerebral activity.

So during MRT-examination in angioregime the expressed decline of visualisation is observed of vascular picture in proximal sections of cerebral arteries, pulsation stoppage of lateral ventricles under brain death.

Arteriography performs precise results in misleading conditions but despite of its general harmless it can be dangerous both for recipient and for donor because of unpredictable affects of contrast injection. More over it may be inefficient results in case of opened head injury.

Radioisotopic technologies also have weak points (lack of quantitative assessment of changes, inability to perform blood flow and authentic stable location of venous sinuses). We think that discrepancy between brain death diagnosis based on radioisotopic investigations and EEG results must be performed in terms of the lack of radioisotopic technology for diagnosing permanent brain activity rather than in the lack of brain death diagnosis. Eshwol and Sneider explained their results as the certain stability of microcirculation in isolated parts of the brain cortex supplied by lepthomeningeal additional circulation. In fact the electrocerebral activity is sufficient for demolishing brain death diagnosis irrespective of the blood flow source. 

Transcranial dopplerography is a promising technology but its efficiency depends on doctor’s experience and may have subjective character if a dopplerographist has low level of analytic knowledge. Our own experience testifies that the usage of dopplerography of pre- and cerebral arteries and veins of a brain allowed to observe liquorohemodinamic relation in dynamics, correct them adequately and minimal clinical results would be received not earlier than month after establishing of more or less adequate cerebral blood supply.

Peculiarities for transcranial coloured brain scanning in terminal states is the image of the “cold” brain i.e. brain structure with almost absent level of vascularization. During performing of acute vasoactive test whose adequacy was verified during dopplerographic examination brain begins to wake: tiny sections of arteries appear in light-red range that gradually increases in diameter, then separate proximal segments of the siphon of internal carotid arteries begin to appear. So the picture is astonishing even for today’s resuscitative service – adequate objectivity of dynamic cerebral processes directly in treatment and selection of individually required medicine, manipulations.

Only here any standards of treatment don’t work – only individual approach could help.

The analysis of our observations allows combining some hemodynamic patterns of cerebral dysfunction in comatose patients.

1). USDG-signs of functional aortic incompetence were with effects of retrograde throwing both common carotid arteries that (on 20-40%) reduced the size of pulsate blood stroke in arteries of carotid reservoir. In all cases the classical method of EchoCG couldn’t find the digression we explain it by restricted ability of one’s eye in the time range. During protective inhibition coma we observed double retrograde throwing in both carotid arteries that were succeeded to cup off by medical preparations.

2). USDG-signs of expressed hypofunction of one or both internal jugular vein were without any signs of involving in compensation venous collaterations that said for the real lack of venous outflow from a skull cavity. We consider that signs can be the results of reducing pressure gradient in heart chambers after clinical death and resuscitative means. The fact that all patients’ anamneses had pneumonia confirmed our suggestion about hypofunction of the right sections.

Hemodynamic signs of intracranial hypertension’s decompensation with explicit extravasal compression of cerebral arteries’ proximal segments (totally or locally) were considered as the result of brain oedema. We may appropriately recall again the M. N. Burdenko’ statement that only one who will have a key for the brain oedema treatment will possess a key for life and death of the patient. Our results of venous- and liquorodynamics with rational renewal of blood flow confirm the statement.

Wise words are: for current results’ confirmation of brain death one need to make more investigations. But our patients are often ill with “syndrome of premature losing of heart” in neuroresuscitative department. Perhaps we need the national scientific program directed to financing of scientific examination of terminal states and to struggle for such patient at least nobody loses anything: relatives go on to hope without hope, doctors struggle for patients live and science could find finally objective criteria of brain death and doctors could train themselves in intensive neurorehabilitation.

Electroencephalography (EEG) is a confirmatory test for brain death diagnosis that is widely used. But the technology is sensitive to hypothermia, drugs, and metabolic disturbances and so it has the same restrictions as clinical examination. Drugs like barbiturate, diasepan, metaqualon and trichlorethylene in particular cause the reversible electrocerebral silence (ECS). Moreover EEG has some disadvantages because of the lack of brain stem testing. And finally, EEG results can be doubtful in artifact surrounding of the intensive therapy department.

Usage of multimodality evoked potentials (MEPs) proposed for confirmation of brain death diagnosis has many advantages:

- MEPs can be rapidly performed at the patient’s bedside, assess the brain stem as well as the cerebral cortex, and are innocuous for the patient. Moreover, their insensitivity to the aforementioned misleading factors is sufficient to distinguish brain death from clinical and EEG states that mimic brain death. They give an immediate diagnosis, and no delay is required in brain death confirmation if there is sufficient cause to account for brain death;

- MEPs is safe, reliable and accurate way for brain death diagnosis confirmation; their use can improve the organ donation rate not hyperbolising the terminal state of a patient.

Besides the Committee of Harward medical school recommended 24 hour delay after agreeing with brain death in order to avoid the false-positive brain death diagnosis under misleading conditions, and repeated usage MEPs in spite of the fact that in most cases MEPs confirm brain death diagnosis.

The usage of the evoked potentials is increasing and becoming more significant in brain death diagnosis but due to the cost they can’t be widely used.

MEPs of the auditory part of the brain stem are recorded in 10 sec. accompanied by acoustic clicks and seven permanent picks. Picks from I to V are investigated in most clinics: pick I (and partially II) correspond with acoustic nerve, picks from II to V – pons’ section of acoustic pathways.

The somato-sensoric MEPs of the upper limbs are recorded after electric stimulation of the middle nerve on the wrist. It is possible to make the multilevel recordings:

· on the peripheral level (Erb point) that corresponds with center directed flow in humeral plexus.

· On the cervical level (C6 – spinal process) that corresponds with segmental activity in dorsal cervical section of the spine,

· On the level of the base of the brain stem (skull’s skin is connected with ears) that corresponds with lemiscal section,

· On the double-cortical level: parietal and frontal.

Visual MEPs are got after agitation with the help of light radiation diode and consist of seven picks that go after agitation in 250 ms. Pick I testifies about activation of retina, picks from III to VI belong to visual cervical ledge, pick VII – to associative zones.

Detailed parameters of recordings are described in another place. The three-model type of MEPs under brain death is very specific: it connects the disappearance of all kinds of cortex and stem activity with the persistence of the retinal, peripheral and spinalcerebral activity. Of course most situations mimic brain death. Just data correlation, got under MEPs bilaterally from the optic nerve, spinal ligaments on the cervical level and bilaterally from acoustic nerve MEPs pattern of brain death can make the diagnosis. 

In case of injury the MEPs capacity should be added by neuro-visualised tests (roentgen of skull and spine, CT, MRT or MRA).

Critic of using MEPs in brain death diagnosis can be of such main aspects: inertial response of intracranial brain structures in patients with brain death, patients’ recovery with MEPs pattern of brain death says for the fact of impossibility in testing the central nervous system (CNS) as the whole.

Finally in most cases clinic or EEG-pattern can’t correspond with brain death diagnosis, and could not be the reason for coma that is sufficient for brain death development. The third argument against usage of MEPs in brain death diagnosis is theoretical. Neither test nor clinical examination assesses the whole CNS. Therefore brain death diagnosis may be established from the results of confirmatory tests such as MEPs only when the reason for coma is precisely determined as sufficient for provoking brain death and results of a clinical examination are completely appropriate to brain death.

Metabolic Criteria of “Brain Death”

Results of biochemical investigations made by a group of Ukrainian neurosurgeon gives the opportunity to find critical subliminal levels of damages of metabolism’s various links regarded as metabolic criteria of brain death. It was found aqueous-ionic and osmotic imbalance. Absolute deficiency of potassium ions was determined in blood and liquor that was connected with deenergising of cells and systems’ destruction of transmembran ions transference. A subliminal critical decline of potassium and natrium ions content in erythrocytes in venous blood of the brain (correspondingly 66.3±5.2 and 11.9±79 mmol/l when the norm is 98±1.5 and 16.0±2.0 mmol/l) says for exhaustion of forming elements of blood, their structure changes, functions, volume diminishing that causes cell corrugation, deformation similar to “collapse”. The typical feature is also the sharp decline of the hematocrite index (to 28.0±1.69% if the norm is 43.0±2.0%). Such changes are connected with the damage of membranes’ permeability, cells’ damages, disintegration of the system of oxygen assimability by the brain tissue. 

The most informative for metabolic brain death determination is subliminal critical magnitudes the biochemical indices of liquor and venous blood of the brain such as: increase of the level of lactate correspondingly to7.1±0.095 mmol/l and to 5.08±0.1126 mmol/l if the norm is 459±0.099 mmol/l; pyruvate – to 0.48±0/0261 mmol/l and 0.440±0.325 mmol/l if the norm is 0.090±0/0140 mmol/l; phenol – 4.19±0.99mg%; the sharp decline of pH to 6.88±0.022 and 7.10±0.025 if the norm is 7/37±0.016. The typical determiner in formation of irreversible metabolic processes in brain tissue is the sharp predomination of critical levels of the liquor indices over blood’s one. The statement coincides with the data in literature in the appearance of paradox metabolic phenomena in conditions of the deep hypoxia in the brain during comatose state.

The locking of “false circle” of the cerebrum is caused by accumulation of neurotoxins (phenol, polyphenol, aromatic amines, midmolecular peptides) that blockade the main links of the brain metabolism. In such conditions liquor becomes a peculiar “trap” for vitally important metabolites, which become poisonous for brain substances.

The metabolic brain death comes after damaging capillary permeability for the protein under sharp reduction of common protein content (on 25%), the distortion of its fraction’s correlation, the decrease of the fraction content of sulfhydryl group (on39%) in brain blood; under liminal damages of coloyed-osmotic state of the blood (to 320±4.0 mosm/l; the norm is 285±3.0 mosm/l) in venous blood of the brain and liquor.

The result of investigation of neuromediators content in liquor in examined patients testifies the sharp increase of the noradrenaline level (in 5.2 times) that is 240.9±44.8 ng/ml, the norm is 43.0±4.5 ng/ml) the level HABA has increased in 2.3 times and is 0.417±0.097 nmol/ml, the norm is 0.159±0.023 nmol/ml.

It is one of the links of metabolic disturbance range, caused by neuronal damages. The discovered typical disintegration of neuromediatoric change says for the blockade of impulse transition in synopsis and disintegration in interneuronal relationships and also for affection of the thin links of metabolism that provide the specific brain function – accumulation, storage and realisation of information. The indices can be useful for creating the algorithm of brain death diagnosis.

The imbalance of proantioxidant status followed by activation of free radial reactions and increased accumulation of products of peroxide oxidation of lipids (POL) that support the process of all CNS structures’ destruction and death occurs in neurosurgical patients that are in coma. In a period of transition form pre-lethal into lethal state (at the moment of brain death) we may observe additional flash of activity of POL with the increase of their level in blood in 2-2.2 times in accordance with the same in donor’s blood. The facts say for the moment of the extreme state of biological system - brain death – the compensative antioxidant mechanisms of extreme antioxidant defense activate in patients’ organisms. But this quick antioxidant change (in case of maximal tension of functioning of biological system and too high activity of POL) doesn’t allow to ingibate the lethal oxidation catabolism of the brain.

Thus the data of different researchers coincide with well-known factors about metabolic changes in nervous tissue under brain death (energetic deficiency, ionic imbalance, hypoxia, acidosis, protein autolis, catabolism activation, and as the result the irreversible changes of homeostasis and the organic deficiency appear). So disintegration of metabolic processes, the loss of the CNS regulative function is brain death i.e. the stoppage of an organism existence as the whole system. The aforesaid observation confirms the results of postmortal morphological investigations that detected the stable degenerative, destructive damages of neuronal structures of diencephalo-truncal brain sections.

The complex of informative criteria of metabolic brain death is thought to be the scientifically substantiated test of irreversiveness of brain functions’ disintegration that manifest the stoppage of its functional activity.

Morphological criteria of the brain death

It is established that traumatic damages of brain death were incomparable with its viability. They are:

1) primer spread solitary or multiple contusions of a brain with spreading into adjoined white substance, creation of intracerebral hematomas and their intrusion in ventricular system;

2) primer damages of truncal and truncal – hypothalamic brain sections – contusions, primer hemorrhages into truncal sections;

3) generalized axonal damages of the hypothalamus and truncal brain sections that damage the vitally important formations of the rhomboid fossa, the central grey substance of the midbrain.

Results of study of aqueous – ionic, oxidation – energetic, carbohydrate and protein metabolism, the acidic – alkaline state, freely radical processes, the neuromediators, MRT – spectral and relaxation peculiarities of the blood and liquor testify that the most informative readings of irreversibility of metabolic process disturbances – “the metabolic brain death” – are the stoppage of APP synthesis in cerebral substance diagnosed under nucleo – magneto – resonant spectroscopy. This enlarges the informativeness of clinical – physiological tests of brain death and also gives new possibilities for the deep physical – chemical investigations of the peculiarities of the brain metabolism.

The given biochemical data confirm results obtained form post - mortal morphological observations, when degenerative – destructive damages of neuronal structures were found in diencephal – truncal brain sections.

In order to establish the precisely substantiated morphological criteria of “the brain death” during medicolegal examination of persons’ corpses, who died from cranial – cerebral trauma, the thorough examinations were made of 33 cases (Шамаєв М. І. та ін., 1998). Damages of different brain sections predominated in the observed cases. They were solitary, of big size and enveloped one or two – three adjacent hemisphere sections. Also the brain substances’ destruction and hemorrhages in the destruction place were exposed. The brain contusions met with hemorrhages of different degrees of expressiveness and size in sup- and subtunical brain spaces. Some cases had multiple contusions of hemispheres, small-doted hemorrhages were observed in hypothalamus and hypophysis and also in brain ventricles. The secondary damages: the brain and stem oedema and dislocation were found almost always with primer damages. 

Under microscopic examinations of the damaged zones and on the distance in hypothalamus and truncal sections the various damages of neuronal and vascular formations were observed. Their character and spreading were not similar. There were harsh destructive changes of neurons and vessels in the damaged zone, on the distance there were degenerative – dystrophic changes of neuronal formations. The microscopic changes in the zone of “axonal” damages were typical and had the capillary origin. Both destructive and degenerative–dystrophic changes were observed in nervous cells of the various level of expressiveness in the damaged zone and around it. Fragmentation, the destruction of the myelinic tunicae contours, their breakages with “myelinic globes” formation were found in axons of nervous cells.

The comparison of localization, the character and size of traumatic brain damages with the primer and secondary destructions of cerebral circulation, general somatic complications and the life duration after trauma allow to assign the main types of the brain pathological changes that exclude the possibility of renewal of its usual vital activity and functioning that is the morphological signs of “the brain death”:

· multiple most of all massive contusions localize in some sections in one or both hemispheres of the cerebrum with the bones fornix and skull fractures, hemorrhages in the contusion zone, truncal and hypothalamic brain sections and ventricular system;

· cases with primer contusions of brain stem and massive hemorrhages in it and hypothalamic section;

· cases of so called axonal brain damages that arise under the falling on the back or application of forces in anterior-posterior or reversible directions. These damages may be seen next to solitary and multiple brain contusions, but they can be independent. Multiple (rarely solitary) small focal hemorrhages are found in median and paramedian structures of the stem sections (callous body, walls of the third ventricle, brain stem).

Hence the main morphological signs of “the brain death” are considered to be:

· primary spread solitary or multiple brain contusions that destroy great space of one or some brain sections with spreading onto attached white substance, and with creation of intracerebral hematomas and their spreading in ventricular system;

· primer massive damages of truncal and hypothalamic brain sections;

· generalized axonal damages that affect vitally important centers of truncal brain sections;

· irreversible harsh secondary vascular damages of diencephalo – truncal sections.

BIOETHIC ASPECTS OF THE BRAIN DEATH DIAGNOSTICS

Doctors’ actions concerning the situation when the cortex died in a young patient after the trauma were determined by her wish in advance for the first time in the world. In the USA where the question aroused at first the problems were solved by court. The court resolved to stop the artificial life support and to allow the woman to die. The court’s solution was based on the evidences of the patient’s friends. They told that every time when they were speaking about victims of car accidents she said that if the brain died and there were no chances for normal life it would be better to die than to exist as unconscious “capsule” fed through tubes. Since then doctors almost in the whole world consider the brain death as the state when a patient may be considered as dead and they cannot take any measures for his/her life support. Another words, when such solution is taken, a patient is stopped to feed and to treat and a body dies.

In our country doctors use the criteria of brain death but rarely; on the whole where the organ transplantation is available. In other clinics doctors know about the brain death criteria and as the rule try to treat such patients from the law and medical rules of dead one.

Our experience in neurorehabilitation of patients with apallic syndrome

We propose such cases of successful curation of the apallic syndrome

Patient K., 13 years old

Clinical diagnosis. Posttraumatic – ischemic damage of CNS of the severe level, the early-renewed period is in the form of apallic and vascular syndromes, dementia, spastic tetraparesis. The traumatic – compressive throat organs damages, heart contusion, right-sided pneumothorax, DN was 2-3 st., atelectasis of the apex dexter pulmonis; left-sided bronchopneumonia; the sever ileofemoral thrombosis is from left side; the spastic dyskinesia of the large intestine, dysbacteriosis. 

Anamnesis. On 30th November in 1998 after long mechanic squeezing during the mass event in a cinema she was carried to Chervonograd CRH with posttraumatic – hypoxic damage of the CNS of the severe condition, brain edema, syndrome of throat organs compression. The condition after arriving was very severe: without conscious, the respiration destruction (bradypnea, hypoventilation), and the hemodynamic destruction (the deafness of the cardiac tones, bradycardia, hypotension).

Since 21st of April 1999 a course of treatment has been carried out by the method of the integrated hemodynamic and logopedic – psychologic correction of cerebral dysgemia by Lushchyk U.B., MD, PhD

Neurological status after arriving. The child’s condition is serious – she is not able to serve herself, to move herself, to see. She walks with the help of her father with delay but fulfils the commands adequately such as “to the left”, “to the right”. She sits with the help, exhausts and becomes tired very quickly. The mundane speech is satisfactory, she adequately responses to addressed to her speech, understands jokes. There are the expressed mnestic disturbances – she does not remember events of the last two-three years of her life. Subcortical responses are not expressed. The direct and cooperative photorehabilitations grow slowly. The moderately expressed spastic tetraparesis (the Strümpel syndrome) is from both sides. The sensitivity disturbances are absent. She does not do precisely the finger-nasal test. The somatic state is the same. The state has 12 score by the Glasgow coma scale.

Neurological status after discharge. The girl is benevolent, cheerful, and polite, she is striving for being healthy and able to see. She understands jokes, communicates adequately. There are not any mnestic disturbances but the operative memory is limited. The fear of going stairs, the hallucination of spiders and a singer A. Ponomaryov disappeared. There are elements of aphaerentic and dynamic aphasia. There is still the visual agnosia with periodical short images of: the light – darkness, a wall, persons’ shadow, trees’ trunk, and contrast colours, shades. The tubus sight and significant weakening of her keenness of the sight may be available. She has the limited ability to recognise the light-white shades– everything is of white colour. She plays with children with balloon, and she catches it herself. The photoreactions are vivid. There are no any peculiarities of CN. She walks with the help of her parents but in her room she walks herself. Her gait is a little bit atactic (probably because of the lack of eye-control) however, when she is supported she walks more confident. Active motions are in her limbs. There is still a slight paresis of her right hand, and little motions of fingers in her arms, there is the light clumsiness when she moves her wrist and fingers. The tendinous arm and legs reflexes liven up. There are not any pathological signs. The muscle mass has grown. There is the light passing in finger- nasal test that becomes stronger under exhaustion. The condition is 15 scores by the Glasgow coma scale.

Logopedic conclusion after arriving and discharge: the dynamic aphasia. 

Psychological conclusion after arriving: she is accessible to contact, her mental functions are exhausted, the spontaneous speech activity is limited, she is disorientated in time and space and partially in herself. Her memory about current events is sharply decreased. There are apraxias both subjective and symbolic. The visual perception is highly disturbed. Her speech is a spontaneous production with articulation (afferent) and dynamic disturbances. The emotional responses are vivid although the patient’s condition is not critical. There is a fear of snakes, spiders with appropriate emotions and expressions, frequent hallucinatory image of a singer A. Ponomaryov.

Psychological conclusion after discharge: the attention concentration is better. The disorientation elements are preserved, most of all under exhaustion. Her reminiscences of last years, of the events in the cinema are almost renewed but the amnesia of the recent events is present. The subjective vision is functioning periodically. The visual – motional coordination begins to renovate. The praxis becomes better. It was succeeded to overcome fears of snakes and spiders for some time. The intellectual – mnestic insufficiency is preserved with the apraxia, the visual agnosia, affasia after organic damaging of the nervous system with the tendency to positive dynamics.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving. In 1999 the expressed display of the angiospasm of the pre- and cerebral arteries were found with systolic deficiency to 60% and diastolic deficiency of 100% in the projection of two siphons ICA, signals from the anterior and posterior cerebral arteries were almost absent, with the obvious complication due to the fact that the venous outflow from skull cavity was almost absent in both jugular veins, lack of participation of the reserve sources of the venous outflow from the skull cavity, the obvious display intracranial hypertension in the posterior and anterior cranial fossa that causes a clinic of apallic syndrome.

When she was at the first course of the in-patient treatment there were observed the signs of the lack of cerebral blood supply, of explicit venous dystonia, of renovation of the sufficient circulation in both ICA siphons with the moderate instability of the hemodynamic parameters. The sharply deficient circulation was in the posterior cerebral arteries – to 70% from normal, after serious pharmacological test it considerably became better with the formation of blood supply renewing in the intracranial sections of vertebral –basilar reservoir. The intracranial pressure is normal in the anterior cranial fossa there are obvious displays of intracranial hypertension on the level of diastolic arterial pressure in the posterior cranial fossa.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge. The cerebral blood flow improved considerably in dynamics, it was succeeded to cup off the angiospasm of cerebral arteries, the functional insufficiency of the aortal valve after physical loads. The blood flow is satisfactory in the left posterior cerebral artery but it is a little bit unstable; there is the 40% lack in the right. The reserves of venous outflow are functioning in the spinal venous net; there are signs of venous link of circulation stabilisation.

Since 5.02.01 the next course of treatment has been carried out by the method of the integrated hemodynamic and logopedic – psychological correction of cerebral dysgemia of. Lushtchyk U. B., MD, PhD.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving. The blood flow is sufficient and steady in the carotid reservoir, the moderate lack of blood supply occurs in both PCA with the deficiency of systole in 30% and 40% in diastole; there is a tendency of intracranial hypertension increasing.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge (26. 02. 01). The hemodynamic situation improved due to blood flow normalisation in PCA from both sides.

Neurological status after discharge. Positive dynamics of last years is present. There are not any pathological signs. There is uncertainness when she performs coordinative tests with bilateral passing, adiadochocinesis, Stuart – Holms syndrome is positive from both sides. There is a slight shaking in the Romberg posture.

Psychiatric conclusion after arriving: The optical agnosia, decline of her memory lead to secondary disturbances of intellectual activity with preserved individuality.

Logopedic conclusion after discharge: the articulating apparatus does not have any considerable changes in the structure, but there are limited tongue motions. A speech is periodically syllabic. The active vocabulary is poor. The speech is full of preservations. There is a damage of phonematic perception. There was a work for renovation of a structure of a full expression, for the development of phonematic perception. She retells small texts herself. The space and time orientation is disturbed.

Psychological conclusion after discharge: the consciousness is clear. She is critical about her condition. The contact is difficult; her attitude to conversation is passive. The motions and speech is slow. The disturbance of perception is not found. The size and tonus of attention are reduced, the attention exhaustion is increase, but during a conversation she can concentrate fully. The memory is especially operative and sharply decreased. The psychoproductive symptomatology is not found. In dynamic the position about external world is more active: she began to be interested, to make questions.

Patient P., 15 years old

Clinical diagnosis. There is the serious closed craniocerebral injury, polysubstrative brain compression by epidural and intracerebral hematoma, brain contusion of the critical level with multiple cortical – subcortical foci of crushing, dislocative syndrome. The condition is after resective trepanation and removing of epidural hematomas, detritus and intracerebral hematoma, brain edema, the persistent full apallic syndrome for a year.

Anamnesis. He got the CCCI during a battle with his classmate in a school in 24/04/98. Due to severe epidural hematoma from the left he was operated in coma in neurosurgery department in Kamyanec – Podilskyi local hospital. When he got into resuscitation his condition was very severe. He had the coma of the 1st stage, decortical rigidity, he breathed himself through the tracheostomic tube. On 17/05/98 he was again operated. 

The treatment was made by the author’s method of Lushchyk U. B., he had individual lessons with a logopedist and a psychologist, TPC, massage, reflexotherapy.

TC USDG of the brain vessels by the author’s method of Lushtchyk U. B. after arriving (19/04/99). The signs of obvious cerebral blood flow deficiency is due to intracranial hypertension with residual blood flow nearly of 10%, the chronic brain edema, sharply limited venous outflow, the expressed display of pathological arteriovenous shunting in the projection of intracerebral hematomas.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving (22/07/99). There have been displays of ICH in ACF in dynamics since 17/05/99, the unstable blood flow is maximal in 50% according to the norm in systole, and it is intermittent in diastole, the shunting is in the projection of intracerebral hematoma.

02/08/99. In the dynamics the cerebral blood blow has a tendency to get better; there is hypofunciton of internal jugular veins depending on the respiration.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge (16/08/99). The blood flow in CA is without any peculiarities; the venous distonia is under hypotype. There is unstable ICP in ACF according to the norm of ICH=DAP. The cerebral blood flow is stable on 50% of the deficiency in systole, into diastole it is not permanent with the tendency to continuous. At the moment of discharge the parameters of cerebral hemodynamics have the tendency to stabilise, the dynamics of brain blood supply becomes better.

Neurological status after arriving. The contact is difficult. The speech is unclear. The ptosis is on the right. The pupils are symmetric, photoreactions are active, divergent squint due to the right eye. The right nasolabial fold is stroked. The tongue is on the middle. The sensitivity is without disturbances. The tendinous reflexes are symmetric. The Babynskyi Syndrome is bilateral. The partial contracture is in knees and talocrural joints. He sits with the outside help and moves his arms and legs. The passive motions of the right limbs are limited. The epyleptoformic seizure is during passive motions of foots of the difficult absentea epileptica. The function of pelvic organs is by the type of periodical incontinence. The condition is 7 scores by the Glasgow coma scale.

Neurological status after discharge. He is in consciousness, orients in time, space, the critic is preserved, there is the motor aphasia. There is the moderate ptosis to the left from the side of СN. The active motions are in the full length in the left limbs with the muscles force of 4-5 scores, they are almost in the full length in the right one, the muscle force is 3 scores in the right hand, 4-5 scores are in the right leg, the pathological reflexes are absent, the tendinous reflexes are vivid and symmetric. There are not any sensitivity disturbances. He controls the function of the pelvic organs. The Glasgow coma scale is 15 scores.

Logopedic conclusion after arriving: the sensomotor aphasia.

Logopedic conclusion after discharge: there are positive changes in speaking. The speech comprehension is becoming better. He compares sentences with proposed pictures. He makes stories by the pictures. The muscle strength reduced in speech-motional muscles. He pronounces vowels “a”, “o”, “e”, a word “mother”, separate consonant sounds, syllables. He understands the addressed speech not always satisfactory orienting to the separate words in a sentence.

Psychological conclusion after arriving:

1) adaptable disturbances;

2) complete lack of motions coordination;

3) psychic strain;

4) disturbance of space – time orientation;

5) absent-mindedness of attention, possible concentration for short time;

6) spontaneously appeared fears that cause an anxiety state especially at nights;

7) absence of the full control under his emotions, feelings, wishes.

Psychological conclusion after discharge:

1) realising of his personality, he wishes to be treated, negativity is almost disappeared, active motions in left limbs, he tries to say “hello” with his left arm, the voice tone changed;

2) ability to change his emotional state;

3) ability to concentrate attention for a long time;

4) almost full understanding of a speech;

5) the mental strain lessened;

6) almost complete realisation of himself;

7) ability to the willed decision for overcoming difficulties and for reacting a target;

8) not full dissociation from negative reminiscences;

9) controls a situation for the vital needs.

Next course has been carried out by the author’s method of Lushchyk U.B., individual lessons with logopedist and psychologist, TPC, massage, reflexotherapy since 24/05/01.

Loogopedic conclusion after discharge: after examination it was found that there were not any considerable changes in articulation apparatus structure, there were flexibility of his tongue and lips. The disturbance of all kinds of speech activity was observed, the active vocabulary consisted of separate words, sentences. There is an passiveness in words’ selection. The passive vocabulary is wider than the active one. He fulfills simple instructions, has difficulties with text retelling. The storage of information is disturbed. The understanding of colours, shapes are not stable. The speech respiration is disturbed, the inhalation is superficial, when he breathes out air comes through his nose. The reading and writing skills are not present. He counts to 13, corresponds numbers to the subjects’ amount.

Psychological conclusion after discharge: positive dynamics is almost in every mental function:

· attention – he follows by hands (of people around him and his own), responds to various sound sources;

· the attention concentration: it is quite active, but because of the high activity it is not stable, with different peaks of activeness and passiveness;

· thinking: there are elements of logical thinking, the precise logical sequence of information presentation;

· the correct both grammatical, phonetic and stylistic sentence formation but without clear pronunciation;

· moderate improvements of psychomotility, insufficiency of emotional – willed responses, insufficiency of animated complex, delay of emotional responses to surrounding, flabbiness, sleepiness, exhaustion. 

Endocrinological conclusion: the obesity of the 2nd degree; the hypothyrosis of the middle level in a stage of subcompensation. 

Patient I., 41 years old

Clinical diagnosis. He has residual elements of opened CCI (September 1999), resections of intracranial hematoma are in the left frontal sections like the deep spastic tetraparesis, partial right-handed hemianopsia, elements of efferent motor aphasia, chronic vegetative state. He is not active on the background of psychoorganic syndrome. ІDH: postmyocardial infarction (1987) cardiosclerosis, CIC of 0 degree. The chronic bronchitis is in the stage of remission. 

Anamnesis. On September 1999 he was hospitalized in coma with the opened CCI in the left frontal section. The intracranial hematoma was removed. The vegetative state is 6 months. He is an invalid of the 1 group.

The treatment was made by the author’s method of Lushchyk U. B., he had individual lessons with a logopedist and a psychologist, TPC, massage, reflexotherapy.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving. The signs are of obvious lack of brain blood supply, the obvious arteriovenous shunting. The functional insufficiency is of aortal valve, there is instability of hemodynamic processes in ACF, it is worse in the right. 

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge. The cerebral blood flow is continuous, there is a slight tendency to intracranial hypertension and to angiospasm of cerebral arteries. The venous outflow is sufficient.

Neurological status after arriving. The consciousness is absent. He periodically closes his eyes and doesn’t fix the sight. The swallowing is preserved. There is an obvious spastic tetraplegy. The pathological reflexes are: of the bilateral Babinskyi syndrome, of the Rossolimo syndrome, of the Jacobson – Lasc syndrome, of the Chaddoc syndrome. The function of pelvic organs is of the type of periodical incontinence. The state by the Glasgow coma scale has 7 scores.

Neurological status after discharge. He has a contact, emotionally labile. The convergention is absent. The right nasolabial fold is stroked. The swallowing reflex is active, but active motions of the head are quite limited. His tongue with deviation is on the right, and he is completely motional. The speech is dysarthric. The right-handed spastic hemyparesis is by a pyramidal type. The muscle forces in his left hand is 0-1% scores, in his right – 1-2 scores; in the left limbs they are of 4-5 scores. Motions are very limited in the left coxofemoral joint. The anisoreflexia in the limbs is d>s, the celiac reflexes are low d<s, the plantar reflex on the left is active. On the right the Babinskyi syndrome is like “fan”, there are syndromes of Rossolimo and Oppengeim. The Marinesku – Radovichi syndrome is bilateral ++. The finger – nasal test on the left is satisfactory. There are imperative responses on urination. The meningeal symptoms are absent. The condition is of 15 scores by the Glasgow coma scale.

Logopedic conclusion after discharge: there is a difficulty in keeping a given articulation; the speech is periodically unclear; there is a disturbance of speech respiration; the paraphasias and perseverations are observed; there is a disturbance of the predicative function of the inner speaking; the difficulties reduced in calling subjects, but in case of a prompt of the first syllable he can name another word that begins from that syllable; there is a difficulty in repeating group of words.

Psychological conclusion after discharge: in the dynamics of the treatment course time of the attention concentration reduced; the information presentation becomes more precise and logical: the correct grammatical, phonetic and stylistic sentence formation; the signs of his operative memory increases; the imagination development is on the level of imaging subjects and processes of the everyday life; he is not fantasying; the verbal intellect development is active.

Patient F., 29 years old 

Clinical diagnosis. The condition is after closed CCI (December 2000) (brain contusion of the severe condition). He aroused from the vegetative state that continued for 9 months as akinetic mutism. 

Anamnesis. During car accident he got CCCI with subarachnoidal hemorrhage, braking of the gluteal bone, the patient was set to the neurosurgery department in coma. He was discharged on the local neuropathologist observation.

The treatment has been made by the author’s method of Lushchyk U. B., he has had individual lessons with a logopedist and a psychologist, TPC, massage, reflexotherapy since 3/09/01.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving (14/09/01). Signs are of the lack of cerebral blood supply into projections of both anterior cerebral arteries with residual blood flow no more than 155 from the physiological norm, the moderate intarcerebral blood flow is on the level of 1,7 kHz from both sides, preserved elasticity of arterial wall in MCA and PCA from both sides. There are dominative displays of angiospasm of the cerebral arteries and the expressed difficulty of venous outflow. There are expressed displays of vertebrogenically caused vertebrobasilar insufficiency. 

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge (02/10/01). There is a tendency to ICH in ACF with performance of strain of compensative – collateral circulation. The cerebral blood flow is sufficient on the left, on the right there is a 25% deficiency. There are some displays of vertebral-basilar insufficiency of vertebrogenic genesis.

Neurological status after arriving. His contact is very limited, when he is asked he gives the left arm and squeezes with it. There are periodical automatical motions of the left limbs. The lid slits are s<d, there is left-sided blepharospasm. The anisocoria is s>d. The photoreactons reduced. The hemianopsy is right-sided. The sight is fixed ahead; the motions of eyeball are aroused on the side and down in case of the strong external stimuli. There is the right –sided hemihypalgesia of the face. The right angle of the mouth is lower. The trismus is expressive. The chewing motions are limited during feeding. The swallowing is not disturbed. There is a tendency of the head to turn on the left. When he sits his head is hanging. There is the right –sided deep spastic hemiplegia. The paresis of his left leg is moderately expressed. The tendinous reflexes are d>s with broadening of reflexogenic zones. The Babinskyi syndrome is on the right. The signs of the oral automatism are expressed bilaterally. There is the right –sided hemihypalgesia. The meningeal symptoms are not. The disturbance of pelvic organs’ functioning is of the type of periodical incontinence. The dermographism is red and unstable. The sweating is reduced. The condition is of 6 scores by the Glasgow coma scale.

Neurological status after discharge: The condition is of 9 scores by the Glasgow coma scale.

In dynamics:

· the expression becomes better and more adequate to stimuli;

· eye motions on the horizontal, articulate sounds, active motions in proximal section of the right leg appeared;

· the trismus reduced considerably;

· muscle tonus decreased in paretical limbs.

Logopedic conclusion after discharge: there are not any significant changes of articulation apparatus structure.

Psychological conclusion after arriving: he has not a contact. There are responses to pain, sound localisations, forced motions of the left hand, the constant night and day teeth gritting.

Psychological conclusion after discharge: the contact appears. There is the exact repetition of the sounds’ and words’ structures. He can independently repeat words on a picture. The motions coordination improved. He squeezes things very precisely when he sees them. The amount of persistent motions reduced.

Patient D., 31 years old

Clinical diagnosis. The sequences of electrical trauma of CNS are as the hypoxic encephalopacy with the result of vegetative state.

Anamnesis. 13/03/01 she got the electrical trauma, there was a long clinical death, being in coma she was sent into resuscitative department. The vegetative state was 2 months.

The treatment has been made by the author’s method of Lushchyk U. B., he has had individual lessons with a logopedist and a psychologist, TPC, massage, reflexotherapy since 14/06/01.
Neurological status after arriving: the patient has not a contact. The tunical signs are negative. The pupils are symmetrical, midrias, the squint is different, photoreactions are flabby. The face is symmetrical. There are axial phenomena. She responses to pain by the protective bending and vegetative reactions (the AT increasing from 120/80 to 130/90 with tachycardia). The swallowing motions are absent, she is fed by nasogastral probe. The muscle tonus is higher to 46 by Goldblat. The tendinous reflexes are high, symmetrical. The Rossolimo Marinescu –Radovichi syndromes are bilateral +++. The pelvic functions are of the type of periodical incontinence. The condition is of 6 scores by the Glasgow coma scale.

Neurological status after discharge. The condition is of 8 scores by the Glasgow coma scale.

In the dynamics:

1) vegetative reactions reduced;

2) there are:

· articulate motions of the lips when there is not phonation;

· attempts of productive contact;

· active motions in limbs;

· emotional reactions to stimuli;

· self-swallowing (the nasogastral probe is removed);

· self-respiration through the nose (under the closing of tracheostome for 1 minute).

Logopedic conclusion after arriving: there are not any considerable changes of articulation apparatus structure. There is the apraxia of articulation apparatus in motility. The speech respiration is disturbed. All kinds of speaking activity have destructions. Her own speech is absent. She understands the speech on the general level. She tries to communicate with expressions. The conclusion is the motor-sensor aphasia.

Logopedic conclusion after discharge: the labialisation appears in the dynamics. The phonation is absent.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving (14/06/01). The cerebral blood flow is unstable, the systolic blood flow in the projection of siphons ICA is from 0.8 to 2 kHz, the arterial vessels are functioning with the sharply decreased elasticity and expressed angiospastic responses. The venous outflow is difficult in both IJV. The contractile function of the myocardium is 3 points.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge (09/08/01). There is a decline of the heightened function of the myocardium on the level of 3 points. IJV are dystonic. The general level of the cerebral blood flow in the carotid cerebral reservoir is normal, it is lowered on 30% in the vertebro- basilar reservoir.

Patient K., 23 years old

Clinical diagnosis. The sequence of CCI (1997) is in a form of apallic syndrome for 3 years. There are tetraparesis, motor aphasia, the spastic syndrome with generalised tonic-clonic syndromes.

Anamnesis. On 15/11/97 he got serious CCI after car accident. He was in the resuscitative department in Poland in Helm for 1.5 years, then he was in the neurological department of the Rivnenska hospital. In the middle of 1998 there was an operation of the embryonic tissue transplantation, at the end of 1998 it was the operation again. The apallic syndrome is 3 years.

The treatment has been made by the author’s method of Lushchyk U. B., he has had individual lessons with a logopedist and a psychologist, TPC, massage, reflexotherapy since 01/02/01

Neurological status after arriving. He is in consciousness, but the productive contact is absent. He partially understands the addressed speech, responds emotionally showing both as dissatisfaction and satisfaction. He can answer by closing his eyes or sounds although he quickly becomes exhausted. There is motor aphasia. The pupils are symmetrical, the photoreactions are active in the right eye and are not in the left one. He doesn’t follow an object. The swallowing motions are satisfactory. The muscles tonus increases to 5 scores by Goldbat on the left and in 46 on the right by the plastic type. The muscle force in the right arm is 26, other limbs have spastic plegia on the left. The tendinous reflexes are symmetrical with clonoid. The Rossolimo, Babinskyi and Oppengaim syndromes are from sides. He doesn’t perform any coordinative tests. He sits with outside help, doesn’t walk and stand. There are disturbances of the pelvic organs of the periodical incontinence type. The condition is of 6 scores by the Glasgow coma scale.

Neurological status after discharge. The condition is of 9 scores by the Glasgow coma scale.

In the dynamics there are:

· increasing of the amplitude of the eyeballs’ motions by the horizontal simultaneously with the head turn into the sound or acoustic stimuli;

· appearance of eyeball motions in vertical;

· decreasing of muscles tonus in the limbs;

· increasing of active motions of the right hand and the appearance of the minimal active motions in the proximal parts of the legs;

· decreasing of intensiveness of the pathological reflexes.

Logopedic conclusion after arriving: the motor disturbances predominate (motor aphasia), the sensor function is more preserved but we cannot make the precise conclusion about its condition. The tactile gnosis – the paresis of the left hand, the right one is snuggled to his body though he can freely move it, there are constant motions of 1-2-3 fingers. There is the object apraxia. Thus there are the motor aphasia and the serious disturbances of the general and small motility, the disturbances of the visual gnosis and relatively good preserved personal and emotional spheres caused by the organic damage of CNS after CCI.

Logopedic conclusion after discharge: he pronounces words “mother”, “father” with the hypophonia.

Psychological conclusion after arriving: the contact is limited because of the lack of the expressive speech and expressive disturbances of the motility. He understands and performs simple commands such as take, give, pick up, look, open your mouth etc. During the performance he is active and persistent, though he doesn’t have his own activity. The emotional responses are adequate to the situation. The visual gnosis: he recognises his relatives, follow the object motions in different directions, there are difficulties in visual-motor coordination, fixes sight on an object but he reaches it not always, he doesn’t follow by an object in one’s hand, doesn’t make a choice from two objects. The acoustical one: he localises, recognises voices, understands the intonation, and doesn’t make a choice from two sound toys.

Psychological conclusion after discharge: the passive contact increased, the emotionally coloured reactions to calls of surrounded people.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving (01/02/01). The expressed lack of cerebral blood supply is on 50% because of the expressed venous hypertension and the decrease of the pump function of the myocardium.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge (01/03/01). The improvement of the cerebral blood supply (it began to reach the norm), the work of all collateral tracts of the venous blood outflow, the level of venous hypertension decreased.

Patient N., 57 years old
Clinical diagnosis. The condition is after rejection c-z of the sigmoid intestine, the right-sided toracotomy on the bullous disease of the upper part of the right lung. The anomalous development is of the naso-oral-pharyngeal apparatus and the upper respiratory tract. The apallic syndrome of the hypoxic genesis is 3 months in the stage of the stabilisation of the renewal of the upper cortical functions and productive contact, the persistent work of the consciousness, the stage of the renewing of the spontaneous neurodynamic and psychomotoric functions without summation of the stimuli. There is the urolithic disease, the chronic pyelonephritis with frequent renal colic. The condition is after lithotripsy (November 2002). There is the dienciphalic syndrome.
Anamnesis. On 12/10/01 the heart arrest and long hypoxia occurred. The apallic syndrome is 3 months.

The treatment has been made by the author’s method of Lushchyk U. B., he has had individual lessons with a logopedist and a psychologist, TPC, massage, reflexotherapy since 01/02/02.

Neurological status after arriving. He is not accessible to contact, has passive horizontal position. His pupils are symmetrical, the photoreactions are low. He doesn’t fixate his sight. The eye motions are horizontal. There is the trismus. The swallowing motions are with under throat irritation. There are the areflexia, the atonia, signs of muscle hypothrophy. The global pathological sinkynesias are with caught. The meningeal symptoms are not. The pelvic organs functions are of the type of the periodical incontinence. The condition is of 4 scores by the Glasgow coma scale.

Neurological status after discharge. He is accessible minimally, has the passive horizontal position. The pupils are symmetrical; the photoreactions are quite low. He fixates the sight for the short time on the surrounded people with sound and visual stimuli, he watches an object on horizontal and changes sight from far to close one with the convergention and accommodation. The motions of eyeballs are on the vertical and horizontal with maximum amplitude. The face is symmetrical. The non-persistent trismus is from light to moderate it depends on the external automatic stimuli. The swallowing motions are under irritation of the stomatopharynx, the saliva flows into trachea. The tongue is on the middle in the mouth. The upper limbs’ motions are maximal in bending fingers, the flexia in the anconeal joints is on the half from the physiological, the lower limbs motions are in bending knees and coxofemoral joints as the protective reactions under the light and moderate irritation of the reflexive zones. The hypotention of cervical muscles and right limbs is moderately expressed, there is the low tonus of the muscles of the left limbs. The tendinous reflexes are lower s>=d. There are bilateral: Babynskyi, Rossolimo and Marinescu- Radovichi syndromes ++, and lip reflex. The miningeal symptoms are not aroused. The pelvic organs’ functions are of the type of the periodical incontinence. The condition is of 7 scores by the Glasgow coma scale.

It was reached after the treating course:

· sight fixation on objects for 3-4 sec. and watching for them, the work of the initial displays of the convergetion with accommodation and watching for the own limbs;

· appearance of attempts of opening the mouth;

· the head and eye motions become more coordinative aside;

· the legs extension and flexion in geniculate joints or of arm joints, putting one leg into another;

· during passive head turning aside the eyeballs are averting synchronously in the edge;

· saving of the tendency to increasing of the paravertebral muscles tonus.

· appearance of the elements of the torso turning on the left;

· sitting on a chair without outside help for 2 hours;

· The low threshold of sensitivity of the motional, sensitive and vegetative parts of the nervous system;

· The more coordinative motional reactions to tactile, pain, sound and acoustic stimuli of the limbs, eyeballs and less of the head;

· increasing of emotional reactions during lessons;

· The appearance of the short amplitude horizontal motions of the eyeballs to some stimuli from right and left limbs;

· appearance of the elements of the active holding of the lower limbs in the given position after stimulation of reflexogenic zones;

· renovation of the hyperpathic vegetative reactions to the stimulation of the medium intensiveness;

· activation of the direct and combinative photoreactions;

· increasing of the size of horizontal motions of the eyeballs;

· lowering of the trismus with the possibility of opening the mouth and putting out the tongue during the cough reflex;

· appearance of the moderately expressed muscle tonus of bending arms and legs;

· beginning of arousing tendinous reflexes s>=d, they are low sometimes of various intensiveness;

· appearance of the two-sided pathological signs of Rossolimo s. – the upper, Jacobson – Lask, Babynskyi, subcortical of Marinesku – Radovichi +++, of lips;

· protective reactions are followed by raising of shoulders from a bed and bending of the legs in all joints on 1/3 from the physical;

· During the shoulders stimulation the simultaneous turning of the eyes and head is into two sides from the medium position;

· The erection takes place, mostly in the morning for 20-40 minutes;

· appearance of cremasteric reflex and the surface abdominal reflexes, the last are quickly become exhausted.

Psychological conclusion after discharge: the neuropsychological investigations testify for activation and correspondingly reactivity of the temporal, parietal and occipital sections of the brain cortex.

Patient D., 37 years old

Diagnosis. The posttraumatic apallic syndrome is 4 years at the first examination after the open CCI with the multiple contusions of the truncal – basal sections of the brain, with the sharply expressed internal hydrocephalus, the trepanation of both temporal bones of the skull, tracheostomy, cystolytotomy, with the tetraplegy and trophic disturbances. Dislocate syndrome is: the temporal – tentorial and cerebello – tentorial wedging. The patient’s condition is severe. During the first examination in 2000 she was without consciousness; her respiration was only from tracheostomic tube; the feeding was from probe; the urination was through the permanent catheter. The objectively obvious are: the expressive cyanosis of the nose, face, the skin paleness, the surface respiration, the wing of nostril isn’t involved in respiration. The pulse is 90 strokes in a minute, the arterial pressure is 110/70 mm Hg. The heart tones are rhythmic, muffled. There are the vesicular respiration in the lungs and solitary dry rale. The organs of the abdominal cavity don’t have any peculiarities. The emptying is once a week. The urination is arbitrary.

Neurological status. The complete ptosis is on the right, the anisocoria is d>s; the divergent squint. The photoreactions on the right are absent, on the left they are quite weak. The Gertvig –Magandi s. is spontaneously horizontal, vertical, the rotative nystagm, partially the syndrome of “the toy eyes”, the corneal, nasal, conjunctival reflexes are absent. The swallowing is hard. There are the opercular hyperkinesia, fascicular and funicular twitching of the tongue, the tetraplegia. The condition is of 5 scores by the Glasgow coma scale. The decubitus in the sacrum section and on the left thigh are with purulent discharges.

Blood and urine analysis: any peculiarities.

Liquor: protein is 0.28%, sugar is 3/0 mmol/l, cytosis is 4/3, chlorine is 4.3 ml/l/

Fundus of the eye: there is the descending atrophy of the right visual nerve, the traumatic ptosis, divergent squint.

СT (07/09/98): the deepening of the subarachnodal spaces of the temporal sections the worse of the retrocelar, paratruncal cysternal spaces. The lateral ventricles especially lower and posterior horns are sharply widened.

TC USDG. The lack of cerebral circulation in all reservoirs by the type of extravasal compression of the proximal segments of the ACA, the MCA and the PCA (subdecompensative ICH and sharply decreased heightened function of the myocard with the expressed hypofunction of both internal jugular veins.

As the result of rehabilitative ways (diuretic, neuroprotector) the patient’s condition began to improve very slowly and in 1.5 years of the treatment we observed the stabilization of the cerebral blood supply in all arterial reservoirs, the venous outflow was reduced, the ICH in the ACF reduced insignificantly form both sides. The spectrum of the cerebral blood flow predominates in the abdominal diapason.

The patient understands the speech; there are positive and negative emotions by the smile and wrath, she performs instructions: to show the tongue, to swallow, to move the limbs, but she quickly becomes tired and exhausted and falls asleep.

The menstruations appears but not regular. The urination is arbitrary, the defecation is 1-2 times a week, gas-emission is independent. The arterial pressure is 105/80 mm Hg. Her pulse is 80 strokes per minute.

Neurological status in the dynamics for 1.5 year. The lid slits are d>s, the anisokoria is d>s, the ptosis is periodically on the right, the pupils’ axis is horizontal, the quickly exhausted flabby photoeraction of the right eye appeared at first, it is coordinative and direct; the reflexes are vivid and corneal s=d; the squint is convergent; the left nasolabial fold is stroked, the tongue is dystonically - atonic diffusively with tooth prints with unclear deviation to the left, during stimulation it tonisates itself, the patient shows her tongue periodically, the tongue pulsation disappears that is calm, the salivation increases, she swallows by a command, if necessary she expectorates.

The signs of the pseudobulbar syndrome are in positive and negative emotions, of the forced crying and choking (the getting of liquid into the tracheostomic tube). She holds her head in the asked position, sometimes bends it in the horizontal plane and turns it, watches for the surrounded people; there is a partial sight fixation. There are not subcortical reflexes and signs of the oral automatism. 

The increased muscle tonus is in the left limbs of the extrapyramidal type in the anconeal and geniculate joints; the active motions are limited in talocrural joints due to extension contractures; the two-sided Bogolyepov symptom is absent from both limbs.

The reflexes in the upper limbs are d>s, only deep and middle abdominal are aroused, they quickly become exhausted d>s, the geniculate one are s>d, the plantar one are dubious. 

The pathological signs are: d-symptom of Rossolimo is upper, Jacobson-Lask; s are not aroused and they are not in the legs.

There are not any active spontaneous motions; there are some minimal motions to acoustical, pain and tactile stimuli, mostly in the left limbs.

The zone of the depigmentative segment is reducing with the transition into semihelio due to the rounding of the upper parotid segment. The sweating is of the whole body. The decubitus of the left thigh is reducing. The condition is of 8-9 scores by the Glasgow coma scale.

Hemodynamically: the cerebral blood flow is stable, there are expressed spasticness of the vascular wall the neck and the head arteries and the tendency to the ICH in ACF from both sides, the venous outflow reduced not significantly by the type of the hypofunction. The spectrum of the cerebral blood flow is mostly of the blue scale.

Diagnosis. Apallic syndrome is in the phase of the akinetic mutism with the hemodynamic stability and tendency to the progressive regress of the neurological symptoms.

Patient Z., 37 years old

Clinical diagnosis. The posttraumatic (01/06/97 the CCI, the severe brain contusion) apallic syndrome is on the background of the dominative liquor-hypertensive syndrome with the deep spastic tetraplegy.

The chronic gastritis is with the increased secretory function.

The chronic pancreatitis is on the stage of the n/remission. There is the chronic colitis.

The ankylosis (metaloplastic in 1997) is of the anconeal joint.

Anamnesis. On 01/06/97 it was a car accident with polytrauma, CCCI, the severe brain contusion, the cranio-peritoneal shunting was established. The vegetative state is 5 for years. The treatment has been made by the author’s method of Lushtchyk U. B., he has had individual lessons with a logopedist and a psychologist, TPC, massage, reflexotherapy since 10/10/02.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving (10/10/02). There are dominative displays of the venous hypertension, the worse one is on the left, the expressed angiospasm of the cerebral arteries is with residual blood flow to 20% from the physiological norm. The carotid arteries have the tendency to renovate the continuous blood flow into diastolic phase of the cardiac cycle.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge (28/01/03). In the dynamic of the intensive treatment there are moderate increasing of the pumping function of the myocardium with the proportional increasing of the diastolic component, the normalisation of the venous outflow from the brain, stabilisation of the hemodynamic parameters of the cerebral blood flow on the level of 50% deficiency.

Neurological status after arriving. The consciousness: he is not accessible to a contact because of the vegetative state. He opens his eyes to strong sound and mechanical stimuli. The tunical signs are not found: 

CN: III, IV, VI – lid slits are closed, during opening d<s, the pupils are tight d==s, the photoreactions are sharply reduced. The eyeballs’ motions of the medium amplitude are with temporary sight fixation. There is the convergent squint. V – the corneal reflex and conjunctive are lowered on the right, the expressed trismus, the output points n. trigemini are not painful. The right-sided hemyhypalgesia of the face is on the right.

VII – the stroked nasolabial fold, supraciliary reflexes are symmetrical.

VIII – the audition is not disturbed, during calling he shudders with the whole body.

IX, X – the motions of the soft palate is moderate, the uvula is on the center, the pharyngeal reflex is reduced, during swallowing he is coughing rarely (the feeding is from hastrostomy), the phonation is absent.

XI – the tendency to the forced head turning and sight to the right.

XII – the tongue is on the middle of the mouth, it is less agile.

The muscles forces: the active limb motions are as protective reflexes and are restricted due to spasticity and contracture of the humeral, anconeal and talocrural joints. 

The muscles tonus: is heightened in all limbs for the mixed (plastic and “folded knife”) type of 5 scores by Goldblat, it is more in arms and on the right by hemitype.

Reflexes: are tendinous on the arms d>=s, on the legs s>=d, high with widening of the reflexive zones, the abdominal surface reflexes on the right are not aroused, on the left are low, the deep one are d=s.

Pyramidal signs are: Babinskyi s., Chaddok s., Rossolimo s. Jacobson – Lask s., Jukovskyi – Mendel s. are bilateral; the axial phenomena are Marinesku – Radovichi s. ++, lip reflex, the protective phenomena of the lower limbs, the clonoid level and patella.

The synkineses: the pathological eyelid – facial synkinesis is on the right.

The extrapyramidal decompositions: are not.

The sensitivity: the right-sided hemihypalgesia.

The vegetative system: is periodically moderate hypersalivation, the hiccup, regurgitation, dermografism: is red and unstable.

The function of the pelvic organs: the type of the periodical incontinence disturbs the urination; defecation is of the type of the delay.

The cranio – peritoneal shunting is from the right parietal section. The condition is of 6 scores by the Glasgow coma scale.

Neurological status after discharge. The consciousness: he is not accessible to the contact, but in someone’s appearance he turns his head, he watches by turning his eyes and head for one’s movement. He opens the lid slits to the light acoustic and mechanical stimuli. The tunic signs are not found.

CN: III, IV, VI – the lid slits are closed, when he opens them d=s, the photoreactions are low. The movements of the eyeballs are of the medium amplitude with the temporal sight fixation. The convergent squint is due to od. 

V – the corneal reflex and cunjuctival one are reduced on the left, the trismus is expressed, the output points of n. trigemini are not painful. Hemihypalgesia of the face is right –sided. 

VII – the right nasolabial fold is stroked and the supraciliary reflexes are symmetrical.

VIII – the hearing is not disturbed; when he is called he shudders with the whole body.

IX, X – the agility of the soft palate is moderate, the uvula is on the centre, the pharyngeal reflex is reduced, during swallowing he is coughing rarely (the feeding is from hastrostomy), the phonation is the periodical moan.

XI – the tendency to the forced head turning and sight to the right is periodical.

XII – the tongue is on the middle of the mouth, it is less agile.

The muscles forces: the active limb motions are as protective reflexes and are restricted due to spasticity and contracture of the humeral, anconeal and talocrural joints. 

The muscles tonus: is heightened in all limbs for the mixed (plastic and “folded knife”) type of 4 scores by Goldblat, it is more in arms and on the right by hemitype.

Reflexes: are tendinous on the arms d>=s, on the legs s>=d, high with widening of the reflexive zones, the abdominal surface reflexes on the right are not aroused, on the left are low, the deep are d=s.

The pyramidal signs: Babinskyi s., Chaddok s., Rossolimo s. Jacobson – Lask s., Jukovskyi – Mendel s. are bilateral; the axial phenomena are Marinesku – Radovichi s. ++, lip reflex, the protective phenomena of the lower limbs, the clonoid level and patella.

The synkineses: the pathological eyelid – facial synkinesis is d.

The extrapyramidal decompositions: are not.

The sensitivity: the right-sided hemihypalgesia.

The vegetative system: is periodically moderate hypersalivation, the hiccup, regurgitation, dermografism: is red and unstable.

The function of the pelvic organs: is disturbed by the type of the periodical incontinence.

The ventricular – peritoneal shunting is of the right parietal section. The condition is of 9.5-10 scores by the Glasgow coma scale. 

At the time of the discharge there are:

· precise opening of the eyes to acoustic stimuli;

· permanent adequate emotional expressive reactions;
· watching for a visual and acoustic stimulus became better;
· he responds to a simple question by moving of his lips but without phonation;
· the phonation in the form of moan appeared;
· tendency of turning the head and sight to the right reduced quite with the fixation of the head ahead;

· attempts to raise the trunk appeared during psychologically difficult stimuli;

· spontaneous of the little amplitude movements of the right leg appeared as after physical load and in the tranquillity;

· the reduction of the spastic muscles is 4 scores by Goldblat;

· the periodical independent incontinence appeared of the rectum.

Speech status after arriving: the speech is absent. There is the plasticity of the muscles of the articulate apparatus.

Speech status after discharge: there was made a course of the logopedical massage for relaxation and activation of muscles of the face, lips, tongue. The Semyenova’s method of punctuate crossed massage and also the Novikova probe massage were used.

After using the course of the massages there was an improvement of a work of the expressional muscles.

During the massages it was the relaxation of facial muscles, yawing and active chewing movements with the elements of the phonation.

During the lessons cassettes with his daughter, wife and mother’s speech were used for the stimulation of the speech activity. There were articulations without sound of vowels “a”, “i”, “u” and words “mother” and “Ilona” (his daughter).

During music and voice stimuli there were the turning of his head and eyes.

The increasing of the frequency – amplitude readings were observed on the EEG –curve in all branches. 

There were corresponding reactions to the commands such as “squeeze”, “relax”.

Psychological status after arriving. He has not a contact. There is the conditionally reflexive type of the reacting to any stimuli.

The states of “the complex activation” slightly appear: the active movements after dreaming (pandiculation), the grimaces of the dissatisfaction to a painful stimulus.

Psychological status after discharge. There are: the contact is difficult in the presence of the tactile, visual or acoustical stimuli. Under the acoustic stimuli there is the attentive and concentrated searching by eyes, in most cases with the localisation of a stimuli, with the duration for a minute.

He began to recognize his relatives by their voices: there are the turning of the head and trying to fixate it to a speaker; he responds to his name by turning of his head and wide opening of the eyes.

The sharp movements of the legs are with the addressing, sounds, crying: the rhythmic twitching and attempts to raise his leg during emotionally important stimuli (such as the daughter’s voice).

He responds spastically and closes his eyes when hears an unknown stimuli (a new man or a task).

Patient Z., 62 years old

Clinical diagnosis. The residual phenomena are of the OCCI, the severe brain contusions (27/01/01) in the form of the apallic syndrome, the deep spastic right –sided hemyparesis, right –sided hemihypalgesia, the expressed motor – sensor aphasia with the expressed disturbance of the function of the speech respiration, the disturbance of the functions of the pelvic organs, the expressed posttraumatic contractures of the right humeral, anconeal and radiocarpal joints, both talocrural, geniculated and coxofemoral joints. The bronchitis is chronic unobstructive, the slight course, the sharpening. The pulmonary emphysema is of the 1-2 degree. The DN is 1.
The chronic cholecystopancreatitis is on the stage of the remission. The chronic spastic colitis is on the stage of the n/remission.

The chronic pyelonephritis is on the stage of remission on the background of the urinary – saline diathesis. 

The postthrombophlebitic syndrome is with the expressive displays of the ishimisation of the right lower limb.

The disease and life anamnesis. On 27/01/01 he endured the open CCI (after air-crash) in the section of the frontal bone on the left. He had operations: removing of the pressed fracture of the frontal bone. The cranio – peritoneal shunting is of the non – valve system of the two-sided hygromas of the frontal – temporal – parietal localisation. The vegetative state is a year and 6 months.

The treatment has been made by the author’s method of Lushchyk U. B., he has had individual lessons with a logopedist and a psychologist, TPC, massage, reflexotherapy since 03/09/02.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after arriving (03/09/02). The expressive instability of the hemodynamic parameters is in both PCA, the curling of the right carotid artery. There are signs of the overexertion of the right IJV. The venticuloperitoneal shunting is functioning satisfactory, but it doesn’t compensate the expressive displays of the ICH in the ACF on the level of SAP. The reserves of the venous collateral blood flow are partially involved in compensation along both STV retrogradically. The residual level of the cerebral circulation is 20% from the norm, is continuous. The blood flow in precranial segments of both spinal arteries is almost absent and sharply reduced in PCA bilaterally.

TC USDG of the brain vessels by the author’s method of Lushchyk U. B. after discharge (19/03/03). The cerebral blood flow is on the low amplitude parameters, but is filled along the spectral characteristics. The moderately expressed displays of the intracranial distension in ACF on the left are with the subjunctive feeling of a pain. All cerebral arteries are locked. The pumping function of the myocardius is on the level of 4 units with the expressed hypertonic characteristics. The autoregulative mechanisms of the cerebral blood flow are involved in compensation.

Neurological status after arriving. He is minimally acceptable to the productive contact due to motor and sensor aphasia, the disturbed orientation in space and time; he fulfils basic instructions with mistakes after multiple repetitions. The meningeal signs are absent.

There are signs of the right-sided hemianopsy. The lid slits are d<=s, the pupils are s=d, the photoreactions are quite reduced. He doesn’t lead the eyeballs to the end on the right, the convergantion is not observed. There is the right –sided hemihypalgesia of the face. The nasolabial fold is stroked. The lingula is on the middle. The soft palate is moderately motional. The tongue is in the oral cavity with the deviation on the right.

The muscle force of the right limbs is to 0.5 –1, of the left: arms – to 5 scores, legs – to 1-1.5 scores. The limbs are in the bending – adductive position, the expressive contracture of the right humeral, radiocarpal, the moderate contracture is of the anconeal joint, geniculate, the right coxofemoral and both talocrural joints. The muscle tonus of the right limbs is high and spastic. The tendinous reflexes are low d>=s. The abdominal surface reflexes abs, the deep one are reduced s=d. 

The bilaterally aroused are the Babinskyi s., Jukovskyi s., Marinesku – Radovichi s. ++. The right-sided hemihypalgesia is with the hyperpathic shade, mostly in the distal sections of limbs. The rigidity is sharply expressed in all sections of the spine.

The function of the pelvic organs is disturbed by the type of the periodical incontinence. The condition is of 9 scores by the Glasgow coma scale. 

Neurological status after discharge. He is limitedly acceptable to a contact due to the slightly expressive motor aphasia, the disturbed orientation in space and time; he fulfils basic instructions very slowly.

The lid slits are d<=s, the pupils are s=d, the photoreactions are quite active. The convergantion is not observed. There is the right –sided hemihypalgesia of the face. The nasolabial fold is stroked. The lingula is on the middle. The soft palate is moderately motional. The tongue is in the oral cavity with the deviation on the right, the dysarthria.

The muscle force of the right limbs is: of the arm – proximally by 2.5-3 scores, distally – by 0.5 scores; of the left: of the arm – by 5 scores, of the leg – by 2.5-3 scores. The limbs are mostly in the bending – adductive position, the expressive contracture of the right humeral, the moderate contracture is of the right anconeal joint, geniculate, the right coxofemoral joints. The muscle tonus of the right limbs is high and spastic. The tendinous reflexes are low d>=s. The abdominal surface reflexes abs, the deep one are reduced s=d. 

The bilaterally aroused are the Babinskyi s., Jukovskyi s., Marinesku – Radovichi s. ++. The right-sided hemihypalgesia is with the hyperpathic shade, mostly in the distal sections of the limbs. The rigidity is moderately expressed in all sections of the spine.

The function of the pelvic organs is disturbed by the type of the periodical incontinence. The condition is of 14 scores by the Glasgow coma scale. 

In dynamics:

· improvement of the non-verbal contact, the orientation in himself and in space;

· improvement of the active movements by legs during riding in the wheel-chair forward – back and to the left –to the right;

· appearance of the support by legs in the standing position with the outside help;

· further strengthening of the renewed praxis of self-serving ( arm washing, drying himself, drinking from a cup, using a spoon, telephone, remote control for TV-set, WC etc);

· controlling the urination.

Speech status after arriving. There are not any significant changes in the anatomic structure of the articulate apparatus; the apraxia of the articulate apparatus; the hypotonus of the muscles of the articulate apparatus.

The respiration is surface; the inhalation and exhalation are not regular.

There is the disturbance of the expressive and impressive speaking. The speech understanding is occasional; the conversation is most of all non-verbal.

Speech status after discharge.

In dynamics:

· improvement of the respiratory function;

· improvement of the expressive motility (the raising of his eyebrows, the smile, furrowing the forehead), the face asymmetry reduced;

· improvement in the renewing of the small motility with the active involving of the right arm;

· increasing of the emotional stability;

· smell differentiation;

· usage of the information from long-frequency memory on lessons.

Psychological status after arriving. During the examination: he is not quite accessible to the contact, fixates the sight, watches the motions, watches with the interest new people and new things (for a short time), but he has fears to everything new, he localizes the sound source correctly; fulfills instructions such as “give”, “take”, “close eyes”.

The orientation in space and time is disturbed. 

The cognitive interest is absent.

Psychological status after discharge. He is accessible to a contact on the presence of the exhaustion and periodical sleepiness that are reducing for that moment (in the time recordings).

During the active questioning – the certain laconic questions there is an adequate response of the non-verbal character (movements of the head, eyes, lips, hands, general movements). The reaction without sound appears very frequently.

He fulfils the basic instructions both as of the verbal and non-verbal character but with the organising and supporting aid. His own activity increased: he can straight his hand without fear (for greeting); uses his right hand for activity (without asking of the others) that is for both hands (opening a book) or is typical for the right one (writing). The process of the active hearing is activated, that allows to renovate and develop the sensor – motor spheres.

He recognizes clearly the emotional displays of surrounded people, using pictures he recognizes they in 50% from the cases.

EEG – cartographing after discharge. In the dynamics of the intensive treatment there is the further increasing of the index of the alpha- activity and reducing of the specific gravity of the teta- swings. The frequency – amplitude characteristics have unstable character. The cerebral reactions to the external stimuli are adequate and a little bit reduced.

Biorhythmocorrection. He reacts good to the load that is in the form of photostimulation. There is a period when the cerebral structures are involved into work; it takes 15 minutes.

COCLUSIONS

After analysing the positive changes in patients with the apallic syndrome, we concluded that it is necessary to struggle for those patients because life is given just once. Long rehabilitation, slight renovation of the brain function makes dubious the statement of the brain death.

The most informative ways for the perspective researches of the problem is the catamnestic one. The length of the arousing from the long-term comma from the moment of treatment by our schemes is from 1 month to 2 years. The efficiency of the neurorehabilitative ways depends mostly on continuousness and adequacy of the medical treatment with the target to reach and support the cerebral circulation on the level close to the physiological norm. The positive dynamics of the clinic – neurological status was observed not early than in 2 weeks after renovation of the permanent cerebral circulation on the level of 70% according to the physiological norm. Also relatives play the important role directed to the recovery, the efficiency of the prevention and quick cupping of the diencephal (sometimes meteo-dependent) crises.

We conclude that the brain does not die but is in a state of the persistent forced anabiosis that is testified by the renovation of the consciousness, speech, and movements. Apallic syndrome, persistent evegtative state, akinetic mutism, the “reclusive person” symptom are states of the same process – long-term coma.

It’s not an exception that the term “protective inhibition coma” encodes in advance doctor’s thoughts about the hopeless of the situation, blockades the feeling of necessity in the comprehensive help to such patient. Lack of very sensitive diagnostic equipment plays an important role in registration of the minimal changes in organisms of such patients with the aim to objectify the boundaries of the organism activity during the protective inhibition of the brain and searching ways of adequate influence on “the silk brain”.

On the base of the analysis of references about the problem and our examinations we make an hypothesis about the defensive brain function of the type of the protective inhibition close to anabiosis – the state with the minimal energetic requirements of the alive system. The background for the conclusion is the renovation of the normal circulation in arteries and veins in the brain under control of USDG by the author’s method of Lushchyk U. B., MD, protected by the State Patent Office of Ukraine № 10262 A on 19/07/95). 

Appearance of the computer technology for EEG – research and aroused potentials allows to strengthen the sensitivity of the diagnostic devices and to interpret in a new way the apallic syndrome as the state close to anabiosis on the background of the very low level of ВЕАВ, the minimal brain blood supply, that is nearly 5-10% from the physiological norm in proximal segments of the cerebral arteries (Лущик У. Б., 2000). That’s why the further quest of the sensitive methods of the objectivity of the boundary life activity of an organism is required under the protective inhibition of the brain and the individual pathogenetically substantiated quest of ways of the influence on “the silk brain”. 
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